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Chapter

Management Accounting Practices
and E-Business Model in the US
Walmart Corporation

Nizar Mohammad Alsharari

Abstract

This study aims to explain management accounting practices and E-Business
model in the US Walmart Corporation. This study uses qualitative methods and
websites methodologies underpinning the interpretive approach to explain a
detailed case study in the United States. This study found that Walmart uses a
management accounting system for efficient store planning, controlling, and
other management-related activities to enhance organizational effectiveness
and performance. The diffusion of managerial accounting information is very
important for the budgeting process and costing of all departments. The efficiency
of an accounting system is crucial for the performance and sustainability of
Walmart’s business. This study can be considered one of the few studies examining
the management accounting practices in the United States case study, Walmart
Corporation. Integrating E-business technology with accounting practices and
other organizational domains is excellent evidence for the 21st Century Approaches
to Management and Accounting literature.

Keywords: Management Accounting Practices, E-Business Model, Walmart,
United States

1. Introduction

Walmart is one of the world’s largest global retailers, operating discounted, depart-
mental, and warehouse stores across various jurisdictions. Walmart stores have been
grown rapidly as they become very popular as a retail giant. In 2017, the total number
of stores had 11,695 stores, of which 5,332 were located in the United States, and 6,363
were located overseas. The majority of Walmart stores outside the US are placed in
Mexico as it has 2,411 Stores. Besides, the UK had 631, Canada 410, and Brazil 498
Walmart stores operated in 2017 [1]. Walmart has also increased its existence in China,
where there were 439 stores in 2017. The Asian economy is proliferating, making China
and India significant markets for Walmart (ibid.).

As a retail corporation, Walmart collects information on its stores, sales, and pur-
chases through a centralized accounting information system connected to all stores.
The system contains the details of daily transactions from every store. Walmart’s
Accounting System enables the company to make accurate projections of its stores’
financial sales and purchases. This factor aids the company’s decision-making pro-
cess at the operational level [2]. The paper analyzes Walmart’s management account-
ing system by discussing its inventory control and accounting practices, including its
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budgeting, costing, and capital decision making as presented in the capital structure
to establish the strengths and weaknesses of its accounting system.

Gilbertson and Lehman [3] noted that Walmart has, specifically, installed the
vision-suite accounting management software, composed of different financial
management functions that include the general ledger, financial reporting, and
integration of external accounting systems. Vision suite software automatically
generates accounting documents for use within the company’s accounting system.
This helps the management access vital reports used in the decision-making process
[4, 5]. Gilbertson and Lehman [3] observed that the main limitation to the vision
suite software is its vulnerability to hacking and computer viruses. This means
that gaps in control and security mechanisms could affect the company’s financial
information confidentiality. Such risks affect the reliability of an accounting system
and its ability to ensure operational efficiency.

This chapter is divided after the introduction as follows. Section 2 presents
the literature review. Section 3 provides the research methodology and US case
study. Section 4 explains the analysis and discussion of the chapter, and Section 5
introduces the SWOT analysis of Walmart’s business. The final section is the main
conclusions and recommendations.

2. Literature review

Contemporary accounting studies have shed light on how accounting is prac-
ticed in social activities and arrangements [6-13]. Walmarts retail business has no
exception as ‘the social, or the environment passes through accounting. Conversely,
accounting ramifies, extends and shapes the social’ [14, 15]. One of the manage-
ment accounting practices that can influence social activities is operating cost or
overhead cost. According to Alsharari [16], there is no problem if all cost items
could be directly traced to each cost center, so accurately calculating the product
cost and profitability would be very easy. However, overhead costs are becoming
prominent, and these might arrive at more than half of total manufacturing costs.

On the contrary, Walmart has reduced its operating expenses or overhead costs
through implementing an advanced accounting information system, including
management accounting practices. Walmart uses online accounting systems and
software programs to automate business and accounting functions, online grocery,
payments and receipts, and virtual communication. Advance accounting informa-
tion systems led to the high efficiency of Walmart assets. This helped Walmart to
reduce the operating costs to satisfy the social arrangements. Walmart has lowered
the highest overhead expenses in labor costs as they can only get the minimum
wages consistent with local laws.

2.1 Management accounting practices

Management accounting practices are systems that enable firms to generate
information for budgeting, reporting and controlling, measuring performance, and
costing products and services that in turn assists in managerial decision making
[8, 17-19]. Management accounting information systems are structured differently
across organizations and employ different techniques for collecting, processing,
storing, and reporting financial information, in tandem with the agency theory. The
significance of accounting systems has grown with increases in consumer demands,
market competition, and market unpredictability, where proven scientific meth-
ods and reliable data is a prerequisite for managerial decision-making [20]. The
significant new approaches that are relevant to management accounting systems;
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include the Just in Time (JIT) for inventory management, overhead costs manage-
ment, capital budgeting techniques, and Activity Based Costing (ABC) method
[14, 15, 21-25].

JIT is an inventory management technique where goods within the supply chain
innovation are produced or delivered on a need or demand basis. JIT inventory
management measures consist of stock-out rate, inventory turnover, and storage
costs. According to Agrawal and Smith [26], inventory management reflects the
average time inventory is sold out and refilled. The key objective of this technique
is to ensure the constant supply of goods while minimizing inventories and storage
costs [27]. On the other hand, the ABC system allows for the accurate costing of
goods to enhance decision-making. In the ABC system, major products classified
as category A items in the inventory are outputs sold in stores, supported by an
effective accounting information system at the supply chain and inventory manage-
ment [16, 28, 29]. Alternatively, the category B items symbolize other materials
used to support operations, such as maintenance and office equipment. Finally, the
last category of C items reflects the minimum monitored and registered inventory
items, just like toiletries and other materials [26].

Walmart has reduced the operating and overhead costs and the costing system,
but the burden was on the employees and suppliers. It has changed different account-
ing practices in response to external pressures, and several improvements have been
emerged to improve its image in the market and among its customers. At the same
time, it has also increased the hourly labor rate with a new work atmosphere. At the
center of Walmart’s business model is cost leadership. Walmart’s brand has controlled
the US retail market through reduced costs [30]. Accordingly, Walmart uses its strategy
to achieve a competitive advantage based on low overhead costs and correspondingly
low selling prices. Porter’s [31] model shows that the organization effectively uses a
competitive system to compete against other organizations in the same industry. In the
case of Walmart, the competitive advantage is maintained through various account-
ing strategies and practices. Although the entire system used in Walmart’s business
depends on reducing overhead costs, this strategy enables Walmart to change its
selling prices accordingly. In this regard, selling price reduction is a strength that helps
Walmart compete against other organizations operating in the retail market.

2.2 Walmart’s business model, business strategy, and competitive advantage

Brea-Solis et al. [32] defined a business model as a description of how an
organization works, stating how the organization creates value for consumers and
harnesses part of the value as profit. Walmart’s complex accounting system, which
integrates all its stores and business channels, reflects its Omni-channel business
operation model. The Omni-channel retail model relates to a business framework
based on the retailer’s need to provide goods and services and communicate with
consumers seamlessly across multiple business channels. These channels may
include physical stores, websites, mobile applications, call centers, and so on. The
Omnichannel retailing model is founded on the pressure to meet the consumer’s
need for convenience and availability in the backdrop of market competition. Many
retailers are increasing their business channels by incorporating online stores,
mobile channels, or opening physical stores to improve their market presence and
availability [33, 34].

Brea-Solis et al. [32] noted that two main components operationalize a business
model: the first one is leadership choices, and the second is related to policy choices.
Leadership choices are usually relying on policies, corporate assets, and corporate
governance. Ulrich et al. [35] described the policy choices as a strategy that each
organization should develop for each part of its operations. The asset choices
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comprise tangible resources such as manufacturing assets, satellite communication
systems between offices, or using a specific airline. For instance, where the choice
element revolves around a company’s use of trucks, the governance choice is to
lease or own a fleet. Making decisions in such scenarios has consequences on the
firm that mainly affect its competitive advantage. Bromiley and Rau [2] noted that
governance choices at Walmart incorporate the organizational structure employed
to develop contractual plans.

Business strategy is defined as a contingent action plan through which a given
objective is realized through the use of a set of activities that focus on uniqueness
and valuable positioning [32]. Contrary to a business model, an activity system,

a strategy dwells more on how the system is created. A strategy determines the
business model used, the logic and manner in which a firm operates, and the way
through which value is created. Walmart thrives on the strategies of differentia-
tion, cost leadership, and technology to achieve a competitive advantage. The use
of technology in demand forecasting and inventory management has been crucial
in boosting the company’s competitiveness [36]. Brea-Solis et al., [32] framework
bridges the industrial organization and resource-based approach to competi-

tive advantage. Gagnon [37] noted that firms are more profitable to adopt the
resource-based approach to operations strategy. In the current market in which the
competition is high, product market positioning is an unsustainable strategy, and
firms should, instead, develop and leverage their essential resources and abilities to
realize long-term profitability [38, 39].

The emphasis of Walmart is currently on creating a unified accounting practice
for its customers whether they are shopping online or physically at the stores.
Walmart contributes highly to the global economy as it hires around 2.2 million
employees, of which 1.5 million are inside the US. This discussion of Walmart’s
E-business model and business strategy shows how it has helped them achieve a
completive advantage and strong growth [30].

3. US case study: Walmart corporation and research methodology

This study uses qualitative research and depends on the online and website
methodological underpinnings. The case study, Walmart, adopted in this study has
limited previous literature and database. This study has collected all essential data
from the Walmart database, websites, Walmart annual reports, accounting data,
and secondary data. A systematic literature analysis was conducted to collect data
and develop an understanding of management accounting practices in Walmart.
The analysis was made within the limits of a case study where the data collection
and analysis were narrowed down to the example of Walmart’s accounting manage-
ment, budgeting, inventory cost measurement system, and capital structure [40].
The SWOT analysis has been introduced in this study to consider as a basis for
future research and decision-makers.

Walmart is the largest US-based retailer among the physical retail brands in the
US. It was founded in 1962 initially at Rogers, Arkansas, US. Since 2021, Walmart has
owned more than 11400 stores; and it has served more than 240 million customers
each week at different retail stores and e-commerce websites under 54 banners in 26
international regions. Walmart employs more than two million people who are named
as Walmart associates. Walmart is not just a brick-and-mortar company. Over the last
decade, it has invested in e-commerce and made acquisitions to grow its e-commerce
capabilities. By 2020, it will have earned about $36 billion from e-commerce.

! Source: Walmart Revenue from Domestic and International Market - Statistic.
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Walmart drives different businesses, retail, wholesale and other stories in the
US, Canada, UK, Japan, Africa, Argentina, Brazil, Central America, Chile, China,
India, and Mexico. It builds its business in three popular segments: Walmart US,
Walmart International, and Sam’s Club. The prevalent of these segments is Walmart
US, with operations in all 50 states in the U.S., Washington DC, and Puerto Rico.
Walmart International has functions in 27 international regions outside the USA.
Sam’s club is a group of warehouse store clubs with a membership.

4. The analysis and discussion
4.1 Walmart’s corporate structure and culture

Walmart’s organizational structure regulates the company’s business activities.
These activities are largely in the retail industry, comprising operations in the
e-commerce market and online accounting. The corporate structure determines
how the business addresses corporate problems. It helps to facilitate the corporate
strategy implementation in capturing a retail market share. Walmart’s organiza-
tional culture regulates the way of doing that the people respond to challenges in
work. The flexibility of Walmart’s human resources comparatively depends on the
mindset reinforced by the corporate culture. Cultural qualities aid the retail busi-
ness adapt to changes and emerging changes in the international market based
on IFRS [41]. The history of Walmart displays that the corporate structure and
culture support to bring competitive advantages and success. Walmart’s structure
interrelates with the corporate culture to sustain the major competitive advantage
against other competitors, such as Amazon, Kroger, Apple, Google, and other
technology corporations, with the same online digital content of the distribution
operations”.

Walmart takes a leadership position in the retail industry. Such position and
long-term success are connected with the valuable combination of the corporate
structure and culture. The qualities and implications of Walmart culture are
affected by how the corporate accounting system supports HR development and
other parts of Walmart’s business operations, for instance, supply chain, accounting
practices, marketing, and business strategy.

Walmart has a hierarchical functional corporate structure. This structure has
two sides: hierarchy and function. The hierarchy side relates to the vertical lines of
authority among the corporate structure. On the other side, the function feature
involves groups of employees achieving positive functions. The key influence
of Walmart’s structure is the ability of Walmart managers to inspire the whole
corporation.

On the other hand, Walmart’s culture has four key elements. These elements
direct Walmart’s staff behaviors, which govern managerial capacities to add value
in delivering the services to customers. The cultural elements as influenced by
Walmart’s structure can include: (1) service to customers; (2) respect for the
individual; (3) strive for excellence; and (4) action with integrity.

4.2 Walmart’s accounting system
An effective accounting system used by Walmart highlights a combination of

accounting information and digital accounting that includes past performance,
future information, actual risks, costs, and prices. Walmart also uses cost-benefit

? Source: Walmart: Organizational Structure & Organizational Culture - Panmure Institute.
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analysis, IRR, and NPV to evaluate the feasibility of any project or region. Walmart
continually evaluates its investment appraisal methods to make better capital deci-
sions through the combination of financial and strategic project elements. Capital
investment decisions rely on economic features that include income growth, returns
on investment, global expansion, and profitability [42].

Walmart recently used a new accounting system to develop accounting prac-
tices for traditional and online customers. It has changed the framework to value
inventory using the retail inventory accounting structure. The new accounting
system has focused on cloud computing options and online accounting for differ-
ent areas, such as costing, budgeting, inventory management, and management
accounting.

Walmart’s accounting system focuses on inventory and cost management, used
to measure its liquidity and profitability. Walmart uses different costing methods in
order to reduce inventory costs and providing accurate product costs. These costing
methods are “Last In First Out” (LIFO) and “First In First Out” (FIFO). Walmart’s
annual report [43] shows how the company uses LIFO to calculate the average
weighting cost for US products. However, it uses FIFO on the other side at interna-
tional operations inventories [44, 45]. Walmart uses retail accounting to evaluate
sales at low cost or market value [46]. This is necessary to reinforce the operation’s
effectiveness and competitive advantage. Walmart’s leadership uses the ABC system
to realize the total cost view; therefore, the ability to reduce overhead costs by elimi-
nating cost determinants.

According to Brigham and Daves [47], Walmart uses capital budgeting tech-
niques, which comprise ‘discounted cash flow’ (DCF), NPV and IRR methodology
to evaluate different global investments and opportunities [48, 49].

4.3 Walmart’s competitive advantage and business model

Walmart’s competitive advantage is located in different factors, but the leading
driver is pricing strategy. This strategy draws customers from the lower-income
and middle-income segments in huge numbers. Besides, Walmart’s supply chain
strategy has also facilitated prices reduction. The corporation sources buy directly
from the producers. Since Walmart buys in bulk, the producers sell their products at
lower prices to Walmart, and in turn, Walmart sells its products at lower prices than
other competitors. Walmart has continued a large fleet of trucks in the US market.
Managing its logistics has enabled Walmart to control operating expenses and save
cash. Since its establishment, Walmart adopted cost-saving accounting practices
and continued to develop these practices. Consequently, its competitive advantage
has continued to build up over time’.

Walmart’s general strategy is cost leadership. Porter’s model describes cost
leadership as a general competitive strategy that focuses on attaining low costs.
Walmart as a low-cost producer of retail products, compete with others in the
retail market. Low prices are the major strategic objective used in Walmart’s
pricing strategy and key selling target of the retail business. Walmart uses dif-
ferent approaches to continue low costs and, therefore, low prices. As Walmart
continues to automate its technologies and minimize HR spending, they achieve
low costs in operations*. Cost leadership comprises low product differentiation.
With a focus on low prices as a selling point, Walmart’s services and products are
standard and, therefore, poorly differentiated from retail services from other
companies in the market.

3 Source: Business Model of Costco Versus Walmart - Statistic.

* Source: Walmart’s Generic Competitive Strategy and Intensive Growth Strategies - Panmore Institute.



Management Accounting Practices and E-Business Model in the US Walmart Corporation
DOI: http://dx.doi.org/10.5772/intechopen.100630

Year US operations (Mil) Non US operations (Mil) Total (Mil)
2021 $436,649 $122,502 $559,151
2020 $402,532 $121,432 $523,964
2019 $392,265 $122,140 $514,405
2018 $380,580 $119,763 $500,343
2017 $367,784 $118,089 $485,873
2016 $357,559 $124,571 $482,130
2015 $348,227 $137,424 $485,651
2014 $338,681 $137,613 $476,294
2013 $332,788 $135,863 $468,651
2012 $319,800 $126,709 $446,509
2011 $311,591 $110,258 $421,849
Table 1.

Walmart’s domestic and the international revenues over time. Source is: Retrieved from: https://www.
macvotrends.net/stocks/charts/ WMT/walmart/revenue.

4.4 Walmart revenues from domestic and international operations 2011-2021

Walmart was started in Delaware in 1969. It extended its international opera-
tions in 1991. E-commerce initiative was first introduced in 2000 and was extended
internationally among 27 countries by 2020. The following table shows Walmart’s
domestic and international Revenues over time (Table 1).

Walmart generated $436.65 billion in net revenues from its US operations in
fiscal 2021, compared to $402.5 billion in fiscal 2020. The company generated
$122.5 billion from its overseas operations in fiscal 2021 compared to $121.4 billion
in fiscal 2020. The company’s total net revenues for fiscal 2021 jumped to $559.15
billion from $524 billion in fiscal 2020. In fiscal 2020 (ended Jan 31, 2020), Walmart
generated $402.5 billion from its US operations and $121.4 billion from non-US
operations. The company’s total revenue climbed to $524 billion in fiscal 2020 from
$514.4 billion in fiscal 2019.

5. Walmart’s SWOT analysis and results

The SWOT analysis shows that the corporate’s leading position in the interna-
tional retail market is based on Walmart’s strengths and competitive advantages.
These advantages are used in contradicting the influences of competing retailers
and digital content distribution companies especially, Amazon, Kroger, Apple,
and Google. According to Walmart, the SWOT analysis provides insights into the
internal and external factors important in Walmart’s strategy development in the
retail market. Whereas these factors fluctuate over time, its growth underpins
its ability to exploit its retail effectiveness and strengths. Although it has weak-
nesses, its strengths are far more major considerations. Walmart can employ
these strengths to capitalize on its opportunities in the retail industry as Walmart
uses its strengths to counteract the threats to its retail business, particularly its
e-commerce procedures’ (Table 2).

As clarified in the above table, the SWOT analysis of Walmart shows how
Walmart can have higher long-term success potential over aggressive global

> Source: Walmart SWOT Analysis & Recommendations - Panmore Institute.
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Strengths (Internal Forces) Weaknesses (Internal Forces)

1. Global organizational size 1. Thin profit margins

2. Global supply chain 2. Easily copied business model

3. High efficiency of supply chain 3. Competitive disadvantage against

high-end specialty sellers

Opportunities (External Forces) Threats (External Forces)

1. Expansion in developing countries 1. Healthy lifestyle trend

2. Improvement in human resource practices to 2. Aggressive competition

develop competitiveness in the labor market 3. Online retailers of various sizes

3. Improvement in quality standards

Table 2.
Walmart’s SWOT analysis. Source: Adapted by the Author.

expansion, particularly in retail markets in developing countries. Walmart’s internal
factors (strengths and weaknesses) represent capabilities for this type of expansion.
Nevertheless, Walmart’s external factors (opportunities and threats) need to create
more value through the retail service value chain to overwhelm the hindering force
of competitors and influential local and regional incumbents.

6. Conclusions and recommendations

Conclusion This study concludes that there are different justifications that
Walmart has proved good for the US market and international market. One of
these is how it has been assisting people to buy at low prices and save money. Scale,
technology, size and shopping accessibility have assisted Walmart in developing
the competitive advantage of brand loyalty. However, accomplishing this advantage
is not an easy job because Walmart needs to reduce overhead costs. Currently, it is
working even aggressively to implement business growth and keeping low prices®.
This study also concludes that Walmart’s international expansion has taken place
rapidly, and the most critical factor is that Walmart is concerned with competition.
The retail market of the US has reserved growing hyper-competitive. Numerous
non-U.S. brands have also accessed the market, but some are equipped with a price
advantage.

This study concludes that Walmart’s management accounting practices have
helped them conduct relevent forecasts and predictions, allowing for evaluating
the retail inventory industry. It also recognizes that Walmart’s costing methods and
cost allocation helped reinforce its current position as a leader in the international
retail market. The study found that management accounting practices at Walmart
have been implemented to support their global operations, including the e-business
model. The Walmart accounting system supports the vendor-management inven-
tory model essential in minimizing costs and capacity to sell products at low prices.
With the allocation of the costs, Walmart implements a cost leadership strategy by
minimizing costs, thus supporting corporate profitability and financial stability.

The study recognizes that Walmart has also concentrated on using advanced
technology for better results from its business. Inventory and cost management is
a key driver of managing a great retail system. Walmart has used a more efficient
supply chain system by handling a direct relationship with the producers. This leads

® Source: Walmart’s Business Strategy: A case study of cost leadership and technological innovation -
notesmatic.
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to greater cost-effectiveness and better savings which can be transmitted to the
customers through low product prices.

Based on SWOT analysis, Walmart should prioritize using its strengths to exploit
opportunities in the international retail market. Walmart’s weaknesses and threats
can be secondary priorities. Walmart can develop its HR management and product
quality standards to increase corporate performance. At the same time, Walmart
must continue extending its business to capitalize on economic opportunities in
developing markets. Walmart’s strengths are based on its global corporate size and
international supply chain, supporting aggressive international expansion in foreign
markets. However, Walmart must implement strategic changes based on the weak-
nesses and threats introduced in the SWOT analysis to prepare the business for the
longstanding developments of a globalized and gradually online retail market.
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Chapter
Accounting in a Social Context

Orla Feeney

Abstract

Accounting permeates all of society. Accounting information is not homogenous
and varies not just from company to company but from user to user, meaning that
the use of such accounting information is actually a social phenomenon within an
organization. Accounting cannot therefore be understood simply in terms of its
functional properties but more as a socially constructed set of actions taking place
within the organization, the landscape of which is constantly transforming. Digital
technologies in the form of big data and artificial intelligence (AI) are expanding
the organization’s data eco-system forcing the accountant to develop their digital
technology skillset and forge links with the data scientist, the incumbent custodian
of these growing data streams. Meanwhile, a rapidly expanding sustainability
agenda is broadening the organization’s biophysical landscape leading to even more
data flows and creating the need for management accounting and control systems
which will help organizations to behave in an environmentally sustainable and
socially responsible manner. This chapter explores each of these issues and calls for
a deeper understanding of the relationship between accounting and big data, Al
and sustainability.

Keywords: management accounting, big data, data analytics, artificial intelligence,
environmental management accounting, sustainability accounting, critical research,
multidisciplinary research

1. Introduction

Accountants operate within a complex web of business practices involving
a wide range of actors and clusters of actors performing a variety of activities.
Accounting itself is not as prescriptive or normative as conventional wisdom would
suggest. It is embedded in the every-day interactions taking place throughout the
organization [1] and is best understood by taking a broad view over the organiza-
tion’s social system in order to develop a complete picture of the clusters of actors
involved. Exploring the work of the accountant as a social phenomenon reveals it
to have a complex relationship with those who use it. Critical, multidisciplinary
research facilitates a depth of insight into the sociological implications of account-
ing information use, and in turn the role of the accountant.

Accounting and the practice of accounting permeates all of society. It influ-
ences how people behave, it is used to exert power, legitimize action and signify
intent. Sociologically informed research helps us to understand why accounting
is practiced in the way that it is and how these practices might evolve. Accounting
research, and we are focusing here on management accounting research, was not
always viewed through this broad, societal lens. Section 2 in this chapter sets out
how management accounting research has evolved over the past three decades

1 IntechOpen
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enroute to its current pluralistic ‘boundaryless’ management accounting research
landscape. Sections 3 and 4 examines the increasing scope and complexity of the
accountant’s role resulting from Big Data and Artificial Intelligence (AI) respec-
tively, while the growing sustainability agenda is discussed in Section 5. Section 6
concludes the chapter by exploring opportunities for future research in manage-
ment accounting.

2. The road to a sociological research agenda

Johnson and Kaplan [2] initiated concerns in their seminal text ‘Relevance
Lost: The Rise and Fall of Management Accounting’ as to the continued relevance
of management accounting techniques in light of then changes in the business
environment. This was followed by a decade of criticisms of the management
accounting discipline coupled with suggestions for improvement in the form of new
and improved techniques such as Activity Based Costing [ABC] and the Balanced
Scorecard [3-7]. Subsequent, empirical research suggested that traditional tech-
niques such as budgets, variance analysis and standard costing were as popular as
ever, while more contemporary tools were enjoying only modest application [8, 9].
Changes occurring in the accounting profession were not necessarily in the tools
and techniques which the accountants were using but more in who was perform-
ing these tasks and how they were being performed [10]. Accountants were being
required to provide non-financial data [11] and ‘softer’, more strategically relevant
information [12]. The 1990s also witnessed vast improvements in field-based
research methods, resulting in more studies being conducted, addressing issues not
previously focused on in the management accounting literature [13]. Topics such
as the accountant’s skills and competencies, management accounting practices and
the impact of change on the accountant all became key areas for analysis [14-16].
Increasingly the literature was presenting an accountant who interpreted informa-
tion so as to facilitate control in a contemporary business environment and contrib-
ute to decision-making in a more useful manner. The term ‘hybrid accountant’ [17]
was coined to encapsulate this dual role of the modern accountant.

A large body of literature emerged which explored this evolution of the accoun-
tant’s role from a bean-counter to a type of business advisor [18, 19]. Developments
in advanced manufacturing technology [20], information technology [21] and
Enterprise Resource Planning (ERP) [22] facilitated the decentralization of account-
ing information which discharged the accountant of much of their traditional
scorekeeping duties [23], and the proliferation of an array of contemporary strategic
management accounting (SMA) techniques enabled the accountant to play a key role
in the development and execution of organizational strategy [24]. This ‘business part-
ner’ placed greater emphasis on communication, people skills and general business
acumen [25]. Their expanding role incorporated newer and wider dimensions such as
consultant, advisor and change agent, but alongside the traditional function of finan-
cial monitoring and scorekeeping. Here we begin to observe the accountant influenc-
ing organizational behavior. As opposed to just retrospectively reporting results,
accounting is being used to exert power, legitimize action and signify intent [26].

In unearthing an accountant who supports the organization in responding to
changes in technology, product innovation, organizational structures and consumer
markets we began examining accounting in a social and institutional context [27-30]
and it is through this critical, multi-disciplinary lens we must look to the future of
accounting. Technology substantially changed the nature of work for accountants
intensifying the evolution of the accountant’s role from a bean-counter to a type
of business advisor [19]. Today, digital technology is impacting how organizations
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process information, make decisions and formulate strategy. Digital technology blurs
the boundary between inside and outside the organization, reshaping organizational
relationships through enhanced connectivity and ever-growing interactions. The
sociological map surrounding the accountant is growing. It has never been more
important to explore the sociological implications of these organizational changes so
as to understand the existing and potential relationships between individuals, groups
and organizations in the context of accounting information use.

The work of accountants will undergo major changes in the future as a result of
technological advancement. Some roles and tasks will remain under the remit of
the accountant but will evolve in nature, some will not be performed by humans at
all and new roles will emerge as accountants increasingly collaborate with digital
technologies. The next two sections examine the changing role of accounting in this
complex and evolving business environment as it transforms in the wake of data
and Al In addition, as the growing research agenda around sustainability account-
ing acknowledges the increasing interaction between accounting and the society
around them, section five looks at some of the information flows emerging from
organizations’ interactions with their physical and social environment and how this
too has implications for the future role of accountants (Figure1).

3. Big data

Data plays a central role in all aspect of society, from business to government to
individuals’ everyday lives. Data is behind everything we see, hear and do in the world.
The term Big Data reflects the voluminous information flows emerging from today’s
data driven environment. It provides new ways of ‘making sense of, doing work in,
managing, or imposing control upon different aspects of the social world ([31], p. 1)’
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The term itself is difficult to define but it is best understood in terms of the
four Vs- huge volume, high velocity, broad variety and uncertain veracity [32].

The volume, velocity, and variety of this data simply means that vast amounts of
transactions are quickly created and captured from a wide variety of sources [33].
Veracity refers to the accuracy and reliability of the data [34]. Ultimately, big data
refers to enormous data sets which cannot be managed or analyzed using traditional
software programs [35]. Automatic sensor devices, machine to machine communi-
cation, web site traffic, email and social media postings are continuously generating
data [36]. This creates various technical challenges in terms of data access, storage
and processing but the real challenge is in determining how to effectively use this
data to make organizations better. Data is a corporate asset now [37] and effectively
managing data has become critical to establishing and maintaining competitive
advantage [38]. Organizations have been forced to expand the scope of their infor-
mation system from traditional internal data processing to automated data capture
connecting businesses to suppliers, affiliates and consumers on a real time basis.
Critically, the organizations’s data ecosystem is expanding [32] and this signifi-
cantly affects how data are accumulated and recorded, how reports are processed
and assembled and ultimately how management uses data to achieve its objectives.
As aresult, in addition to being more commercially focused and strategically aware,
the accountant’s scope of analysis has broadened.

Let us be clear, accumulating data is relatively easy. For it to be useful in a man-
agement accounting context it must be understood, mined, analyzed and incor-
porated into control and decision-making. Accounting, in a broad sense, provides
a set of techniques, rationales and practices for doing this kind of work relatively
efficiently. And indeed several scholars have suggested how big data ought to be
successfully integrated into accounting and control systems [32, 36], decision-mak-
ing processes [39, 40]; operational and strategic planning [41, 42] and management
control [32]. For instance, traditional budgeting has been criticized for its inward
focus, preventing rapid reactions to changes in the business environment and
stifling creativity and innovation [43-48]. The Beyond Budgeting model developed
in response to these criticisms reflects a more agile and people oriented organization
which ties organizational goals to peers, competitors and global benchmarks [49].
Big Data is poised to enhance Beyond Budgeting methodologies by incorporating a
broad array of data streams enabling the development of new and alternative ways
of analyzing and controlling organizational performance.

We are, however, lacking empirical insight as to whether this is actually happen-
ing, and if it is, how. Big data can offer accountants opportunity for further re-
invention. They are experienced at gathering and analyzing financial data and this
experience can be applied to a variety of non-financial and other data sets, but for
this data to have a management accounting application, the accountant will need to
upskill- to bridge the gap between themselves and the IT department, specifically,
the data scientist who traditionally manages data [50]. Again, accumulating data is
easy. Arguably, analyzing data is also relatively easy. But effectively incorporating
this data into management accounting procedures and practices requires a proactive
effort on the part of the management accountant and this requires education at a
professional level- developing a stronger skillset in the techniques and technologies
of big data in combination with the accountant’s natural analytical skills [51].

A consistent feature of the literature relating to management accounting and big
data is its prevalence of largely normative assertions suggesting how big data ought
to enhance accounting processes and information and the role the accountant ought
to play in facilitating this. Empirical reviews testing these assertions are scarce and
so we are left with a limited understanding of where the accountant sits in this new
organizational map. Future research in this area must explore how big data and

4
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accounting interact within a social and institutional context. A critical view should
be used to explore how the varying motivations and objectives of different users
and groups of users are implicated in this evolving relationship. Big data is more
than a technical phenomena and to understand it in an accounting context requires
an exploration of its social origins.

4. Artificial Intelligence

Artificial Intelligence [AI] and related technologies were initially prevalent
in more process-oriented activities but have now progressed into the knowledge
sector, creating a unique opportunity for professionals to rethink how they engage
with their role in an organizational context [52]. While some suggest that a variety
of accounting roles will be replaced by Al-related technologies [53] there is a grow-
ing recognition that accounting can in fact harness AI’s potential to add value to
organizations [54, 55].

Al systemizes activities which are associated with human intelligence includ-
ing planning, learning, reasoning, problem solving, knowledge representation,
perception, manipulation, and to a lesser extent, social intelligence and creativity
[56-58]. The key difference between an Al and a non Al application is that Al tools
learn to do their job and advance based on experience without being explicitly
programmed [59].

Al methods such as data mining and machine learning extract knowledge and
learn how to act and interact with their environments. Data mining extracts knowl-
edge from large volumes of data using techniques such as regression, classification,
association rules, pattern recognition, outlier detection, anomaly detection, and
clustering [60]. Data mining techniques used in machine learning predict future
outcomes by identifying patterns in clusters of data and building models of what
is happening in the data. Machine learning is an application of Al that enables
systems to learn and advance based on experience. Deep learning is a specialized
form of machine learning that emulates the way the human brain works by process-
ing information and building patterns for making decisions. It uses computational
models involving several processing layers to learn representations and patterns
of data with multiple levels of abstraction [61]. Essentially computers are teaching
themselves to write software to solve problems and make decisions [62].

While AI presents a number of opportunities and challenges for the discipline,
it is not an entirely new phenomenon in an accounting context. First generation
artificial intelligence in the form of expert systems, knowledge based systems and
intelligent systems have existed for decades. Expert systems developed in the 1980s
attempted to replicate human expertise and transform it into rules to perform
accounting tasks [63]. They arguably did not live up to their potential [64], prob-
ably because they were based on ‘if-then’ rules and decision-trees which frequently
codified flawed logic facilitating the same mistakes to be made over and over again
[65]. However, with artificial intelligence supporting these knowledge-based
systems, together with more emphasis on data analytics and the associated use of
machine learning techniques, increased use of artificial intelligence in accounting
seems inevitable [66].

The ability of Al technology to automate work, combined with the availability
of big data as discussed earlier [32] together with the use of smart big data analyt-
ics [67, 68] elevate the true potential of Al to replace human endeavor [69]. With
Al-based technologies, as people use and communicate with these tools, they
are creating new routines while simultaneously facilitating the programming of
autonomous working tools to take over certain areas of activity [70].
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This raises questions as to which aspects of human work in accounting will
be transferred to Al software. Prior research has focused on accounting and the
automation of data processing and transaction based activities [71-73]. However,
the digitisation of the accounting function using Al and big data analytics
appears only to increase the network of people and software, both within and
outside the organization, creating more data pools and, dare we say, more deci-
sions [74]. It is as though the accounting function will be responsible for han-
dling and using even more data [75] and the real value of digital technology will
be in enhanced planning, control and forecasting in this significantly broader
information ecosystem [76, 77].

It has been suggested that, societally, tasks requiring medium qualification levels
are more likely to be digitized, meaning that individuals with low, or indeed high,
qualification levels will still be required in the workforce [56]. In accounting, we
have seen how the automation of more procedural tasks have freed the accountant
up for more complex work [75, 78]. It is expected that digital technologies will
continue this trend. Al and data analytics will increase the quantity and complexity
of data and information flows increasing the demand for well qualified account-
ing professionals to use this information to good effect [79]. This suggests that the
qualification level demanded of accounting professionals will continue to increase
even when accounting systems increasingly incorporate Al technologies [74, 75].
Accountants themselves can play a key role in the implementation and operation
of digital technologies in increasingly complex organizational settings. However,
to achieve what is characterized in the literature as a ‘human-machine symbioses’
accountants must develop competencies in digital technologies and analytics [80].

Again, research in this area, despite our enlightened sociological research
agenda, is largely normative consisting mainly of assertions as to how accoun-
tants can engage with Al, or more alarmingly, how accountants will ultimately
be replaced by Al! The reality is much more nuanced. The role of the accountant
will indeed be subject to major change in the coming ten years in keeping with the
broader digital transformation of society. Key accounting roles and tasks are set to
stay- some will not be performed by humans but by Al. New accounting roles and
tasks will emerge and will perhaps be performed by humans in collaboration with
Al Tt is clear that organizational structures, networks and boundaries are likely
to shift as Al and human accounting functions interact with the similarly mixed
accounting functions of external partners and third parties. This is where we see a
real expansion in the sociological map surrounding the accountant. Understanding
these phenomena in a social context will allow us to understand why accounting
is evolving in response to Al in the way that it is and how things might be done
differently.

5. Accounting and sustainability

In 1987, the United Nations (UN) World Commission on Environment and
Development described sustainable development as meeting ‘the needs of the
present without compromising the ability of future generations to meet their
own needs’ [81]. The UN’s agenda for sustainable development centers around 17
sustainable development goals (SDGs) which have a variety of objectives including
eradicating poverty and hunger, encouraging well-being, education and gender
equality and promoting responsible consumption, climate change and environmen-
tal sustainability (see Figure 2). In 2019, Heads of State and Government gathered
at the United Nations Headquarters in New York to comprehensively review
progress in the agenda for sustainable development. This resulted in world leaders
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The United Nations 17 SDGs [82].

and leading sustainability activists collectively calling on governments, economies
and the business sector to gear up for a decade of action and delivery on issues of
sustainable development [83].

Businesses are becoming increasingly compelled to manage their social and
environmental performance alongside their financial performance. The extent to
which they do this will depend on the organization’s core values, business strategy,
external stakeholders, and regulatory environment but it is important to recognize
that companies do not need to be ‘in the business of sustainability’ to ensure that
sustainability objectives are integrated into their management accounting systems.
A lot of what organsations do in their day to day activities and operations, is already
subscribing to a sustainability agenda but there is now a growing recognition that
prioritizing sustainability in areas like supply chain transparency, staff health
and well-being and climate resilience creates organsational value, through brand
recognition, conscious consumerism and even government support.

‘Sustainability’ has grown in prominence within the accounting literature
[80, 84-87]. Research in the area covers broad territory, e.g. linking sustainability
initiatives to company strategy [88], examining the efficacy of sustainability
control systems [89], exploring accounting and sustainable development goals [90],
examining carbon accounting [91] and investigating how management accounting
can improve the organization’s environmental performance [92] — but ultimately
it recognizes that organizational decision making must be based on a combination
of financial, ecological, and social data. Accounting, as a discipline, has leadership
potential in this area. Accountants can help managers to understand the environ-
mental and social impacts of business operations and benchmark their corporate,
social and environmental performance. This requires further expansion of their role
and some adaption of their management accounting toolkit, but accountants have
proven adept at evolving in response to changes both within and around the organi-
zation — this simply represents the next stage in that evolution.

When discussing big data and AI we acknowledged the organization’s expanding
data eco-system. The growing sustainability accounting agenda reveals how organi-
zations are also operating within a larger biophysical and social environment than
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ever before [88]. Accounting in this context is complex — crossing organizational
boundaries, impacting a broadening range of stakeholders resulting in a variety of
implications for different aspects of the accounting sphere. However, academics
have a moral imperative to move this topic even higher up the research agenda. We
need to better understand what motivates corporations to pursue different sustain-
ability strategies, and how managers implement effective management accounting
and control systems to achieve improved sustainability outcomes.

6. Conclusions: future directions for management accounting research

It is clear that the continued development of accounting will be subject to
technological change in the form of big data and Al which will place new demands
on the accountant. The lack of necessary skills and competencies to handle these
technologies is still a major barrier to a fully successful partnership between digital
technology and accounting. The accounting profession has traditionally lagged
general business adoption of emerging technologies [93] so the professional bodies
as well as educators at university level have a role to play in improving the techni-
cal preparedness of future generations of accountants. As well as an upgrading of
qualifications, these technologies demand new forms of collaborations and interac-
tions. Accountants must play a key role in bridging the gap between the business
functions and the data scientist, the current custodian of the big data treasure
chest [32]. With all of this in mind it is not possible to fully assess the effect these
technologies will have on the role of accounting as a whole, but it is clear that some
form of human-machine symbiosis is on the horizon and this requires critical and
continuous attention from researchers [94, 95].

Accounting and the practice of accounting permeates society and nowhere
is this more evident than in the continued quest to incorporate management
accounting and calculative mechanisms into societal and environmental matters
[96]. Organizations are under increasing pressure to behave in an environmentally
sustainable and socially responsible manner whilst still maintaining profitability.
Big data and Al facilitate the expansion of the organizations data ecosystem, the
growing sustainability imperative broadens the organizations biophysical landscape
creating even more data flows.

Let us be clear, the goal of management accounting remains unchanged. Its
primary function is to support planning, control and decision-making, but
accounting cannot simply be understood in terms of its functional properties. Yes,
accounting is about measuring, calculating and reporting but, ultimately, itisa
socially constructed set of actions in which organizational individuals construct,
reconstruct, and interpret accounting information depending on how they person-
ally interact with the management accounting system as well as their exposure to
other systems throughout these interactions [97]. Management accounting has
proven its capacity to adapt and evolve in response to an increasingly unpredictable
and innovative environment [98], and accountants have already demonstrated their
ability to mediate between internal and external parties with regard to expectations
and deliverables [99]. But this chapter demonstrates the extent to which future
developments in accounting, and the research which explores these phenomena,
must have big data, Al and sustainability at its core.

This chapter calls for a deeper understanding of the relationship between
accounting and big data, Al and sustainability, which moves beyond normative
assertions and suggestions of how things ought to be. Future research in account-
ing must acknowledge that boundaries shift and alter in time and space [100].
According to Quattrone ([101], p. 120) ‘the realm of the measurable’ is expanding
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with the result that research approaches characterized by epistemological diversity,

framed in psychology, sociology or organizational theory will provide a fresh
perspective in examining the evolution of accounting in a less static way.
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Chapter

Survey on Blockchain Based
Accounting and Finance
Algorithms Using Bibliometric
Approach

Sezer Bozkus Kahyaoglu and Tamer Aksoy

Abstract

The aim of this study is to evaluate the impact of blockchain especially on
accounting and finance functions, the strategic role of CFOs, and to the restructur-
ing process of accounting and finance functions in the future. In this respect, a
business model is recommended that finance, accounting, and audit professionals
can benefit from. It is aimed to contribute to the literature by providing blockchain
adaptation and implementation strategy via providing information about account-
ing, finance, and auditing algorithm samples for revolutionizing these functions.
To the best of our knowledge, this will be a pioneering work that makes a survey
by examining blockchain algorithm samples in the field of accounting, auditing,
and finance by using Bibliometric Network Analysis. In this analysis, six major
clusters are estimated for defining the impacts of blockchain in the literature based
on “Co-citation” aspects for the period 2005-2021 considering the SSCI indexed
articles. In addition, the ranking of the top three contributing countries is found to
be China, USA, and the UK respectively. This indicates the power of these countries
to shape the future of accounting, finance, and auditing standards by means of
producing blockchain algorithms and determining innovation policies of these
professions in the future.

Keywords: blockchain, algorithms, accounting, finance, artificial intelligence,
auditing, bibliometric network analysis

1. Introduction

One of the fast-paced innovations in accounting and finance is based on applica-
tions that have recently focused on blockchain. The major advantage of blockchain
technology is that it offers a way to structure data without the need for any central
authority [1-3]. In this context, the meaning of a blockchain in terms of accounting
and finance function is to have a distributed ledger based on database structure
that contains an ever-increasing number of accounting records [3-6]. Insuch a
blockchain-based database, all records are in blocks, rather than being combined
in a single file. Each block is chained to the next one in linear and chronological
order using cryptographic infrastructure and signature [1, 2, 7]. Thus, if a change
is attempted in the records, it can be seen by all participants within a predefined

1 IntechOpen
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verification in governance structure [8-10]. This approach refers to a situation
where future businesses especially financial and accounting processes thereof are
affected and forced to change [5, 11, 12]. In this context, future accounting and
finance functions will be carried out based on algorithms [5, 11].

The organization of this chapter is as follows: Firstly, the impacts of blockchain
on accounting and finance functions are explained. In this context, the effects of
blockchain applications that change the “balance of power” between stakeholders
are examined [9]. At the same time, areas of change regarding the future strategic
position of CFOs and the restructuring process of accounting and finance func-
tions come up for discussion. Secondly, blockchain algorithm samples in the field
of accounting, finance, and auditing are presented by using bibliometric methods,
i.e., “VOSviewer” [13] and “Bibliometrix” via R Program [14]. “VOSviewer” is
a software tool based on web of science (WOS), and this tool is mainly used for
constructing and visualizing bibliometric networks [13]. In conclusion, policy
recommendations are made based on the survey results for the professionals and
academics to contribute to the literature.

2. The impacts of blockchain on accounting and finance functions

Blockchain is a creative response to replace a trusted intermediary position
in various fields and processes of accounting and finance functions [1, 2]. In
the literature, Yermack [15] first demonstrated the advantages offered by the
blockchain-based accounting system. Accordingly, Yermack states that a company
that has an accounting and finance function based on blockchain algorithms, offers
an infrastructure for both the internal and external stakeholders to access financial
statements at any time [15]. Such an infrastructure eliminates the need to wait
for the announcement of periodic financial reports. In this respect, the impact of
blockchain on accounting and finance functions is directly related to the transfor-
mation in governance structure of organizations and hence, this important event is
a cutting edge since the Securities Exchange Act in 1934 [16].

Whatever sector you take into consideration, the common feature of them
all is that they have an accounting and finance function. Therefore, the effect of
blockchain technology is observed in all sectors and economic units all around the
world [8, 17]. When it comes to accounting and finance function, the first thing
that comes to mind is the book recording system and the management of monetary
movements. It is generally accepted that companies, that perform these two func-
tions effectively, efficiently, and economically, will gain competitive advantage.
Recently, blockchain-based algorithm has been defined as a new turning point for
this competition. The main reason for this is that it reduces costs and improves the
corporate functioning thanks to its distributed ledger structure that eliminates
intermediaries and provides accuracy in transactions [3, 4, 6].

The benefits of blockchain technology go well beyond the cost advantage,
transparency, and increased efficiency [8]. It transforms organizational culture as
a fundamental tool of digital governance, especially with a perspective that forms
the subject of this study. In this respect, the most important contribution of this
transformation is that it changes the balance of power and promotes trust among
stakeholders [9]. It is a fact that with the blockchain technology, the elements of
double entry system such as debit and credit transactions, recording systems,
and the balance sheet structure, which form the basis of accounting and auditing
standards, become redundant [18, 19].

According to Yermack [10] and Bystrom [20], if a company performs all
their transactions through the blockchain-based infrastructure, there will be a
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permanent time stamp in every transaction. This means that the entire ledger of
the company will be instantly accessible for the authorized stakeholders. Therefore,
considering the accounting and finance function of such a company, the purpose,
scope, and frequency of implementation of processes and transactions, and the
controls and audits performed for them will need to be changed. Although digitali-
zation and automation are being used in every field of business environment, there
will always be a need for human in decision-making processes [21]. In this context,
there is a similar situation for CFOs who are the top managers of the digitalized
accounting and finance functions.

2.1 The strategic role of CFOs

One of the priorities of the CFO, which plays a strategic role in the corporate
structure, is to create the fundamental building blocks of a strong, stable, and
reliable financial functioning for a company [22]. In general, what is expected from
a CFO is to perform an accurate and secure analysis of financial data by providing
data reliability with an approach that adopts an advanced level of security.

It is important to have clean, reliable, and consistent data required for financial
analysis and financial reporting, which are among the main responsibilities of
accounting and finance functions. A great deal of effort is put to ensure that the data
is accurate and reliable. This great effort put is considered a significant cost item for
businesses as well as a risk factor that has the power to affect reputation [23].

Blockchain technologies for reliable financial analysis and reporting through
effective and efficient, as well as transparent and consistent data are recognized as
arevolutionary contribution to the accounting and finance functions [5, 11]. In this
context, the use of smart contracts offered by the blockchain-based infrastructure,
can be expressed as an example of how technology can provide more reliability,
assurance, and efficiency for CFOs [22].

There are various examples of blockchain applications in finance field which are
discussed in detail in the relevant literature. Each of these are practices that strengthen
the strategic role of the CFO and shape its agenda [4, 8]. In the Figure 1, based on the
main articles of this survey, the areas where the block chain is used for improving the
strategic role of CFO and the accounting and finance function are summarized.

Ifngazlg\lecmhzwt % Cash Management % Treasury Management
W

T LS| VateMamagement | S Corte
7

Inventory Management |—> Risk Management  |—>| Reporting Management

Figure 1.
Use-cases of blockchain in accounting and finance functions. Source: Compiled by the authors.
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Firstly, blockchain ensures the end-to-end visibility in the supply chain manage-
ment process [8, 21]. With the help of blockchain, it increases the quality of record
keeping and reduces costs by ensuring the reliability and consistency of the data of
all units that are related to finance. In this way, all business units are integrated via
blockchain as considering “single source of true data” [24].

With untouched transactions and money transfers, the cash flow management
of a company is realized with low cost and protected against misuse and fraud risks
[5, 17, 24]. It should be noted that blockchain is the genesis of trust, which is not
rely on any central party and distributed to the participants in a network. However,
effective results are obtained when blockchain applications are supported by
artificial intelligence in a wide variety of areas such as smart contract management,
inventory management and treasury management [17, 25]. Thus, a solid reporting
management supported by above mentioned process management and controls
starting with reliable data entry based on the blockchain is achieved [24, 25]. This is
the guide for the entire board of directors, and stakeholders of the company under
the strategic leadership of the CFOs.

2.2 The restructuring process of accounting and finance functions

The most basic feature of a blockchain is that it simplifies the way people or
businesses transact [2, 7, 11]. For this, there is an online general ledger that uses
data in the blockchain infrastructure. It helps users to manage the trading book
of all transactions made securely and without the contribution or intervention
of a third party [1, 5]. The implementation of the innovative structure of the
blockchain that simplifies the system, makes it transparent and reduces costs,
means the restructuring of businesses using this type of infrastructure. In order
for this restructuring to be effective and efficient i.e., “business process optimiza-
tion (BPO)” [23], the business model [12] must be transformed, depending on
blockchain technologies [7].

It is a fact that the blockchain-based algorithms contain a complete history of
every transaction. Notwithstanding there are important advantages of blockchain
technology, there are also issues that still await research [23, 26]. For example,
although sensor data received in a blockchain application can be verified, it is not
possible to identify data that has been manipulated in the “off-chain environment”
[5, 7], that is, previously corrupted. Therefore, the way to reliably process block-
chain algorithms is to determine the techniques to detect corrupted data incoming
to the ledger before processing and posting [27].

3. Blockchain algorithm samples in the field of accounting, finance,
and auditing

In this section, the data, methodology and the key findings are explained respec-
tively as follows. Although the main subject of this study is to investigate the impact
of blockchain on accounting and finance, an approach that includes the auditing of
these areas, constitutes a more appropriate scope. In particular, the primary field
of internal audit, internal control, and risk management in the literature is mostly
based on analysis of the effectiveness of accounting and finance functions [9, 18, 28].
Therefore, digital transformation process necessitates the use of digital auditing and
monitoring techniques in the governance of these functions. In this respect, expand-
ing the scope by including auditing in the survey, becomes a common intersection
point for our work to make more accurate policy recommendations.
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3.1 Data and methodology

In this study, bibliometric method is used for executing the survey on blockchain
algorithms in the field of accounting, finance, and auditing. In this respect, both
VOSviewer [13] and R programs [14] are used, respectively. Bibliometric methods
help to examine scientific studies from a diverse perspective by applying statistical
analysis for books, articles, and other publications [29]. With this method, research-
ers are given the opportunity to move from “micro focus” to “macro focus” [30].
Thus, the researchers could examine and interpret the dynamics of the field they are
studying with a broad perspective. As a result of the bibliometric network analysis
made, inferences are obtained regarding various patterns of authors, documents, and
countries [31]. The basic work steps of this analysis are shown in the Figure 2 below:

The filtering words used to find relevant publications from the web of science
(WOS) database are as follows: “Blockchain”, “Algorithms”, “Accounting”, “Finance”,
“Digital Auditing”, “Auditing”, and “Artificial Intelligence”. There are (435) relevant
articles obtained from the WOS. Since the discovery of blockchain has been a
recent event, the survey period is intentionally chosen for the period 2005-2021. In
this respect, after applying the basic steps in Figure 2, the mapping is formed by
VOSviewer which is shown in Figure 3. The bibliometric network analysis findings
are explained and discussed in the below section.

When the filtering area on the web of science is set as “blockchain” only, over a
million articles are listed. However, when other keywords are added together with
the blockchain by making the field specific and analyzed at the same time, the
number decreases considerably as shown in Figure 3. Accordingly, the findings are
obtained and discussed as follows.

3.2 Discussion on the bibliometric findings

The findings of the bibliometric network analysis are summarized based on
“Co-citation” aspects for the period 2005-2021 considering the SSCI indexed
articles. In bibliometric network analysis, a total of (6) basic clustering structures
have emerged. Hence, there are basically (39) items, (6) clusters, (200) links and
(469) strength of the “Co-citation” mapping. The keywords that make up these
clusters are presented in Appendix A and findings are discussed as follows:

3.2.1 Cluster 1: finance

The first set of bibliometric network analysis reveals a strong interaction
between blockchain and finance. In the literature, it has been determined that the

(1) data extraction (4) normalization of
from WOS |, | (2)pre-processingof [ f (3)net extraction | data to obtain
databases data from data meaningful results

' from data
7 |
(5) mapping —> (6) analysis > (7) visualization f|—>| (8)interpretation
Figure 2.

The basic steps of bibliometric network analysis. Source: [31, 32].



Accounting and Finance Innovations

supply chainfmanagement

mgitalization

supply chain
cryptocufrencies

Y
smart gantracts fintech
ethefeum - =

bigin blCWaIQ audit findhce

accounting'profession

@ decentralization

big data
cloud camputing
data integrity
_ public auditing
g%bVOSwewer
2019.0 2019.2 20194  2019.6  2019.8 2020.0
Figure 3.

Bibliometric network of Blockchain, accounting, auditing and finance. Source: [13].

other keywords, that are mainly considered together with finance and blockchain,
are “accounting profession”, “artificial intelligence”, “audit”, “big data”, “internet of
things” and “machine learning”. This means, it can be stated that the perspective of
the “accounting profession” has changed with “fintech” in the financial sector. In
addition, “machine learning”, “big data”, “internet of things”, and “artificial intel-
ligence” are shown as the main source of this change. The point to note here is that
the keyword “audit” has been processed in terms of the private sector within this
cluster. However, the scope of “public auditing” in Cluster 2 within the context of
auditing, mainly deals with compliance auditing and tax regulations relevant for
public sector.

3.2.2 Cluster 2: public auditing

In bibliometric network analysis of the Cluster 2, the keywords are presented as
“access control”, “cloud computing”, “cloud storage”, “data integrity”, “data privacy”,
and “privacy” respectively. Hence, it is understood that the scope and purpose of
blockchain applications in the public sector differ from those of the private sector.
Here, it can be stated that especially prominent keywords give priority to the pur-
pose of making the legislative harmonization process in public business processes
safe and confidential. At the same time, it is observed that data security and data
storage conditions are the main areas of discussion to reveal the social benefit in the
digitalization process.

3.2.3 Cluster 3: blockchain

In Cluster 3, there are keywords such as “digitalization”, “distributed ledger
technology” and “traceability”, which are directly related to the blockchain
implementation process and can be considered an integral part of the techni-
cal characteristics of blockchain. On the other hand, the key words defining
the “supply chain management”, “supply chain finance”, and “smart contracts”
applications that stand out among the sectoral best practices, are also included in

the list.
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3.2.4 Cluster 4: accounting

Keywords in this cluster, which are closely related to accounting, can be
expressed as “auditing”, “blockchain technology”, “permissioned blockchain”
and “security” respectively. Accounting and “auditing” are generally regarded as
intertwined practices. One of the primary audit areas in auditing in the literature is
financial statements and financial management processes. Therefore, the keywords
given in this cluster as “blockchain technology”, “permissioned blockchain” and
“security” are also supportive of the current situation of accounting profession and

related findings in the literature.
3.2.5 Cluster 5: bitcoin

When it comes to blockchain, “bitcoin” comes to mind first. The keywords
associated with bitcoin such as “crowd funding”, “cryptocurrency” and “Ethereum”
are clearly monitored in this cluster. In the literature, developments that are closely
related to accounting and finance, especially covering these keywords, are discussed.
“Crowd funding”, which has the potential to change the corporate functioning of

accounting and finance, can be given as an important example among these clusters.
3.2.6 Cluster 6: consensus algorithm

The consensus algorithm is a concept that is closely related to the blockchain.
This concept is considered widespread as to be mapped under a separate cluster
within this bibliometric network analysis. In addition, there are other important
and related keywords which are as follows: “decentralization”, “distributed ledger”,
“peer to peer computing”, and “smart contract”.

The “Conceptual Structure Map” based on the correspondence analysis method
is performed by using R program and the findings are presented in Figure 4.

This analysis is performed by using R code, namely “bibliometrix” package with
BiblioShiny App which is used for “performing bibliometric analysis and building
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Figure 4.
Conceptual structure map of Blockchain, accounting, auditing and finance. Source: [14].
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data matrices for co-citation, coupling, scientific collaboration analysis and co-
word analysis” [14]. In this respect, Figure 4 can be seen as the big picture concern-
ing the blockchain in the literature and hence, based on the block chain and related
concepts that are the subject of bibliometric network analysis, it is stated in the
literature that there will be considerable technological developments that deeply
affect accounting, finance, and audit processes.

The prominent and top (10) journals, in which these studies were conducted,
are given below in Figure 5. For instance, the first journal in the list is “COMPUTER
SCIENCE INFORMATION SYSTEMS” and the second is “BUSINESS FINANCE”.
Accordingly, it is seen that journal structures are interdisciplinary and the whole list
is presented in Appendix B.

Looking at the development of the literature on blockchain over the years, it is pre-
dicted that a significant acceleration has been observed in 2020 and this will increase
further in the coming years. This situation is clearly monitored in the Figure 6.

In addition, it has been determined that China is by far the first among the
contributing countries among the top (20) countries. This is true for China in the

case of both single and multiple country publications. This is presented in Figure 7.
The countries included here are generally similar to the G20 countries. However, it
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The list of top 20 corresponding Author’s country. SCP: Single country publications (intra country
collaboration); MCP: Multiple country publications (inter country collaboration). Source: [14].

can be stated that there is no ranking proportional to their economic size. China is
by far the top three, followed by the USA and the UK. This situation indicates that
China, the USA and the UK will be the countries producing technology and deter-
mining innovation policies in the future.

4. Concluding remarks

In this study, the developments in the literature in the field of accounting, finance
and auditing with block chain algorithms were investigated through bibliometric net-
work analysis. According to the findings obtained by using VOSviewer and R program
for this analysis, the development areas seen in the literature are collected under six
basic clusters. When the interaction areas within these clusters are examined, the first
is; It can be stated that private sector and public sector distinction has emerged. Latter,
itis concluded that finance, blockchain and auditing are intertwined. Third, it has
been revealed that the interaction of public auditing with the blockchain differs and
the data security perspective comes to the fore. Fourth, it has been determined that
there is an important literature dealing with accounting, finance, auditing, and block-
chain interaction. Fifth, it is revealed that a separate literature on the blockchain and
bitcoin and cryptocurrencies in general has developed. This cluster gives a significant
clue for the emergence of new financial instruments in the near future. Sixth, since the
blockchain is based on algorithms, it has been demonstrated that algorithmic applica-
tions have evolved significantly to the extent of being located in a separate cluster.

In this context, it is concluded that the three countries, that contribute the most
to the literature, have the power to determine the areas of change in the fields of
accounting, finance, and audit in the future. These countries are China, USA, and
the UK respectively, and the ranking is evaluated in accordance with the expecta-
tions within the framework of general economic standards and approaches.

While this survey is a pioneering work, the limitations arising from the current
state of the blockchain are also worth mentioning. There is a need for standardiza-
tion of the blockchain. When this structure is standardized, it may be possible for
it to become widespread and to be more accepted in the field of finance. Since the
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blockchain is not yet subject to generally accepted legal regulations, it may cause
difficulties in registration and valuation processes in the financial field. Difficulties
may also arise if the consensus lead time on the blockchain is prolonged. Therefore,
it would be appropriate to cooperate at international level on blockchain-related
issues in order to use resources effectively.
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Appendix A. Bibliometric Network Analysis-Mapping of Co-citations
Clusters (2005-2021)

Cluster1 Cluster2 Cluster3 Cluster 4 Cluster5 Cluster 6
(8items) (8items) (8items) (5items) (4 items) (5items)
Finance Public Blockchain Accounting Bitcoin Consensus
auditing algorithm
Accounting Access Digitalization =~ Auditing Crowd funding Decentralization
profession control
Artificial Cloud Distributed Block chain Cryptocurrency  Distributed ledger
intelligence computing ledger technology
technology
Audit Cloud Smart Permissioned ~ Ethereum Peer to peer
storage contracts blockchain computing
Big data Data Supply chain  Security Smart contract
integrity finance
Fintech Data Supply chain
privacy management
Internet of Data Traceability
things sharing
Machine Privacy
learning

B. List of Top 10 Journals

1. Computer Science Information System

2.Business Finance

3. Engineering Electrical Election

4, Telecommunications

5.Business

6. Management

7.Computer Science Theory Methods
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8. Economics
9. Computer Science Software Engineering

10.Engineering Industrial
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Chapter

Analysis of Return and Risk of
Cryptocurrency Bitcoin Asset as
Investment Instrument

Sunita Dasman

Abstract

This study aims to explore the potential use of the cryptocurrency bitcoin as an
investment instrument in Indonesia. The return obtained from bitcoin cryptocur-
rency is compared to other investment instruments, namely stock returns, gold and
the rupiah exchange rate. The research period was carried out based on research
data from 2011 to 2020. This study employee compares means test (t test) and anal-
ysis of variance (F test) on rate of return of bitcoin investment. The bitcoin return
compare to the rate of return form the others investments instruments namely
exchange rate, gold and stock. The study collected 120 data of each investments
instruments: bitcoin, exchange rate, gold and stock from various of sources during
2011-2020. Then, we calculate the return and risk of individual investment instru-
ments. The results showed that the bitcoin currency had the highest rate of return
18% with a standard deviation of 61% compared to exchange rate, gold and stock
returns. While the rate of return for the others investment instruments showed less
than 0.5% with standard deviation less than 5%. The rate of return bitcoin has sig-
nificance difference compare to the rate of return of exchange rate, gold and stock.
The study contribute for the investors who would like to invest on bitcoin. The
investors should understand the characteristic of bitcoin in term of rate of returns
and also the risk. This study also contributes to government of Indonesia on crypto
currency development. The Indonesia government should adopt and regulate on
crypto currency in the future to secure the investor and economic growth.

Keywords: Cryptocurrency, bitcoin, stocks, gold, exchange rate

1. Introduction

As cryptocurrencies become popular and market places for cryptocurrencies
are growing rapidly. Understanding the rate of return can support cryptocurrency
world is and how design choices affect investors. One threat to cryptocurrencies is
high fluctuations in traders’ willingness to buy or sell [1]. The adoption of crypto
assets has been a great concern for policy makers ever since Facebook announced its
cryptocurrency, Libra, in June 2019 [2].

The technology behind these cryptocurrencies, a decentralized and open-
source system named “blockchain” is often presented as one of the most innovative
technology offering several many disruptive innovations in the next years [3-6].
The crypto-currencies trading volume also has a granger-causality to energy

1 IntechOpen
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consumption [7]. A crypto asset is an intangible digital asset whose issuance, sale
or transfer are secured by cryptographic technology and shared electronically via a
distributed ledger [8].

The era of digitalization of technology has given birth to the cryptocurrency
Bitcoin (BTC) as a new exciting currency for the world community, including
Indonesia. BTC is an alternative to complement the needs of global financial trans-
actions that want convenience, efficiency and security. Use of the digital computing
tools to process scientific, economic, and social information has changed the human
capacity, considerably. Virtual space is being activated year over year being the
result of efficient application of information resources [9].

The development of BTC is very rapid in Indonesia. Indonesia, which has a total
population of 271,349 889 people in 2020 (BPS, 2021). The population of Indonesia
is very potential for the growth of the investment climate for BTC.

Almost all countries in the world experienced a decline in economic growth
in 2020 due to the 19 virus pandemic. However, BTC price growth showed a very
significant increase in 2020. BTC prices recorded the best performance since
2013 amounting to 260 USD / BTC. The price of BTC is USD 12,310 in 2020 or
an increase of 68.04% compared to 2019 amounting to USD 7,326 / BTC (invest-
ing, 2021). Table 1 shows the development of the value of BTC (USD / BTC) in
2010-2020.

Variable Indicator Measurement Type Source
of data

Stock Indonesia Composite Average Stock Price/ Ratio www.investing.com
Index Baseline’

Exchange Convert from USD IDR/USD Ratio www.investing.com

Rate to IDR currency

Gold Gold price in USD USD/Troy Ounce Ratio www.harga-emas.org
per 1 Troy Ounce

Bitcoin Bitcoin price in USD USD/BTC Ratio www.investing.com
per Bitcoin

Source: various sources, 2021.*The baseline used to calculate the composite stock price index is the average price of
the shares on August 10, 1982.

Table 1.
Operational variable.

Bitcoin (USD/Bitcoin)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Figure 1.
Bitcoin cryptocurrency graph 2010—2020 (USD/BTC). Source: www.investing.com, 2021.
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Indonesians who start investing in bitcoin currency can change the existing
financial asset structure. The development of bitcoin currency in Indonesia can
disturb the stability of the rupiah as the only valid currency for domestic transac-
tions. Therefore, Bank Indonesia as the determinant of monetary policy has not or
has not legalized bitcoin currency as a virtual currency in Indonesia.

This research aims to examine bitcoin cryptocurrency as an investment instru-
ment opportunity compared to other investment instruments, namely stocks, gold
and the rupiah exchange rate. For the government as policy makers, this research is
expected to be an input for the development of digital currency in the era of infor-
mation technology. In addition, for investors, this research is expected to illustrate
the returns and risks faced when investing in bitcoin (Figure1).

2. Literature review and hypothesis development

The study and analysis of the cryptocurrency market is a relatively new area.

A few works published in recent years have had the potential interest in this topic.
Many scientists have been studying Bitcoin from different angles ever since it
appeared. Cryptocurrency is a digital currency, whose creation and control is based
on cryptographic methods. Some researchers claim that Bitcoin is just a bubble. The
fundamental value of Bitcoin is difficult to reveal, and history shows that innovative
assets are indeed more prone to bubbles [10].

Bitcoin is the first decentralized peer-to-peer payment network that is fully
controlled by its users without any central authority or intermediary. Bitcoin is a
digital currency residing in an open source P2P (peer-to-peer) payment network.
P2P is a computer network model that consists of two or more computers, where
each computer in the network environment can share. This network makes it easy
for users to transact directly without the need for services from third parties.

The elements of Bitcoin are the existence of a peer-to-peer network, blocks,
blockchain, and miners. The peer-to-peer network in Bitcoin allows users to trans-
fer a certain amount of Bitcoin value, these transactions are stored in files called
blocks, these blocks are intertwined with each other to form a block chain called the
blockchain, and miners solve complex mathematical formulas. to prove ownership
of Bitcoin.

Bank Indonesia responds to the existence of Bitcoin if it can be used, traded, or
stored as an asset or a form of digital commodity by the people of Indonesia, but it
cannot be used as a means of payment because only the Rupiah currency is the only
legal means of payment in Indonesia.

Bitcoin is the first implementation of the concept of cryptocurrency, which was
first described by Wei Dai in 1998. The proposes of cryptocurrency is a new form
of money that uses cryptography to control creation and transactions rather than
using a centralized authority.

Cryptocurrency is a digital asset designed to function as a medium of exchange
that uses strong cryptography to secure financial transactions, control the creation
of additional units, and verify asset transfers.19 Cryptocurrency is a type of alter-
native currency and digital currency. Cryptocurrencies use decentralized controls
compared to centralized digital currencies and central banking systems.

Cryptocurrency is a virtual currency that circulates without being regulated
by a particular central bank, is not “backed up” with gold as currency, and is not
protected by any particular country. Distribution and use through the internet
network media. With this crypto many benefits are obtained without exchanging
it for real money, the value of crypto prices has international standards so that the
value is the same everywhere, the transfer time is very fast, and crypto is not owned
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by a particular company. Crypto is a digital asset where transactions are carried out
using an online network. Crypto assets are virtual so if one wants to see what the
physical form of this currency is, then the answer is no. The form is not like a physi-
cal currency issued by a bank and also not the currency of a country.

Investors can maximize asset allocation through a combination of risky assets
to reduce high risk. Investors who have an aversion to risk tend to reject invest-
ments that are more likely to have speculative content. Investors who do not like
risk consider risk-free investments or speculate on investments that have a positive
premium.

Research related to virtual currency, especially bitcoin cryptocurrency, is still
rarely done in Indonesia. However, the development of bitcoin cryptocurrency has
recently begun so that further studies are needed to provide an overview to the
public and policy makers regarding bitcoin cryptocurrency investment. Some of
the research results that have been carried out both domestically and globally can be
summarized as follows:

Voskobojnikov et al. [11] identified and qualitatively analyzed 6,859 reviews
pertaining to the user experience with top five mobile cryptocurrency wallets.
They suggested that both new and experienced users struggle with general and
domain-specific user experience issues that, aside from frustration and disengage-
ment, might lead to dangerous errors and irreversible monetary losses. They reveal
shortcomings of current wallet user experience as well as users’ misconceptions,
some of which can be traced back to a reliance on their understanding of conven-
tional payment systems. Based on their findings, they provide recommendations on
how to design cryptocurrency wallets that both alleviate the identified issues and
counteract some of the misconceptions in order to better support newcomers.

Hachicha and Hachicha [12] proved the efficiency of Markov Chain for our
sample and the convergence and stability for all parameters to a certain level. On the
whole, it seems that permanent shocks have an effect on the volatility of the price of
the bitcoin and also on the other stock market. Our results will help investors better
diversify their portfolio by adding this cryptocurrency.

Mikhaylov, A. [10] conclude that the cryptocurrency market has entered a new
stage of development, which means a reduced possibility to have excess profits
when investing in the most liquid cryptocurrencies in the future. However, buying
new high-risk tools provides opportunities for speculative income.

Igoni et al. [13] concluded that market capitalization and volume of digital cur-
rency did not constitute the significant variables of policy to influence the mon-
etary policies in the South African economy, hence they operate independently. A
decision to adopt and regulate digital currency operation or not in Nigeria does not
affect. They recommend the Nigerian to embrace the digital environment in terms
of regulations for tax advantage.

Le Tran and Leirvik [14] shown that the level of market-efficiency in the five
largest cryptocurrencies is highly time-varying. Specifically, before 2017, crypto-
currency-markets are mostly inefficient. This corrobo-rates recent results on the
matter. However, the cryptocurrency-markets become more efficient over time in
the period 2017-2019. This contradicts other, more recent, results on the matter. The
reason is that they apply a longer sample than previous studies. Another important
reason is that they apply a robust measure of efficiency, being directly able to deter-
mine if the efficiency is significant or not. On average, Litecoin is the most efficient
cryptocurrency, and Ripple being the least efficient cryptocurrency.

Agosto and Cafferata [15] found that extremely rapid price accelerations,
often referred to as explosive behaviors, followed by drastic drops pose high risks
to investors. From a risk management perspective, testing the explosiveness of
individual cryptocurrency time series is not the only crucial issue.
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Rabbani et al. [16] identified that the sharia compliance related to the crypto-
currency/Blockchain is the biggest challenge which Islamic Financial Technology
organizations are facing. During our review we also find that Islamic Financial
Technology organizations are to be considered as partners by the Islamic Financial
Institutions (IFT’s) than the competitors. If Islamic Financial institutions want
to increase efficiency, transparency and customer satisfaction they have to adopt
Financial Technology and become partners with the Financial Tech companies.

Hairudin et al. [17] indicated that public embrace of cryptocurrencies continues
to lag as the masses currently show reluctance in embracing cryptocurrencies as
a complement, let alone a substitute to fiat counterparts. Governments have also
successfully defended their sovereignty in preserving legal tender status, structural
seignior age and exclusivity. Market-based studies hint at consistent inefficiencies
across the spectrum. The most promising areas of research for crypto-financial
intelligentsia would be delving into establishing trial runs for central bank-backed
cryptocurrencies.

Grobys et al. [18] indicated that a variable moving average strategy is successful
when using the 20 days moving average trading strategy. Specifically, excluding
Bitcoin the technical trading rule generates an excess return of 8.76% p.a. after
controlling for the average market return. The results suggest that cryptocurrency
markets are inefficient.

Amsyar et al. [19] concluded that cryptocurrency has the disadvantage of not
having the authority responsible for dealing with all problems that occur in all
transactions, and money laundering crimes also often occur, this is a challenge
for how to utilize cryptocurrency and blockchain technology in the current era of
globalization.

Vaz de Melo and Fluminense [20] indicated that indicate that the strength of
dependence among the crypto-currencies has increased over the recent years in the
cointegrated crypto-market. The conclusions reached will help investors to man-
age risk while identifying opportunities for alternative diversified and profitable
investments.

Tu et al. [21] detected two sudden jumps in the standard deviation, in the second
quarter of 2017 and at the beginning of 2018, which could have served as the early
warning signals of two major price collapses that have happened in the follow-
ing periods. They propose a mean-field phenomenological model for the price of
cryptocurrency to show how the use of the standard deviation of the residualsis a
better leading indicator of the collapse in price than the time-series’ autocorrela-
tion. Their findings represent a first step towards a better diagnostic of the risk of
critical transition in the price and/or volume of crypto-currencies.

Fang et al. [22] summarized the existing research papers and results on cryp-
tocurrency trading, including available trading platforms, trading signals, trading
strategy research and risk management. This paper provides a comprehensive
survey of cryptocurrency trading research, by covering 126 research papers on
various aspects of cryptocurrency trading (e.g., cryptocurrency trading systems,
bubble and extreme condition, prediction of volatility and return, crypto-assets
portfolio construction and crypto-assets, technical trading and others). This paper
also analyses datasets, research trends and distribution among research objects
(contents/properties) and technologies, concluding with some promising opportu-
nities that remain open in cryptocurrency trading.

Drozdz et al. [23] found that A particularly significant result is that the measures
applied for detecting cross-correlations between the dynamics of the BTC/ETH and
EUR/USD exchange rates do not show any noticeable relationships. This could be
taken as an indication that the cryptocurrency market has begun decoupling itself
from the Forex.
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Panagiotidis et al. [24] found that a significant interaction between bitcoin
and traditional stock market. The increased impact of Asian markets on Bitcoin
compared to other geographically-defined markets. Two years after the Chinese
regulatory interventions and the sudden construction of CNY's share in bitcoin
trading volume.

Aysan et al. [25] found that bitcoin can be considered as a hedging tool against
global geopolitical risk.

Krafft et al. [1] found that individual “buy” actions led to short-term increases in
subsequent buy-side activity hundreds of times the size of our interventions. From
a design perspective, we note that the design choices of the exchange we study may
have promoted this and other peer influence effects, which highlights the potential
social and economic impact of HCI in the design of digital institutions.

Panagiotidis et al. [26] found that search intensity and gold returns emerge as
the most important variables for bitcoin returns.

Koutmos [27] found that the contribution of return shocks to transaction activ-
ity is quantitatively larger in magnitude.

Demir et al. [28] found that bitcoin can serve as a hedging tools again
uncertainty.

Balcilar et al. [29] found that non-linear relationship between bitcoin returns
and trading volume. The trading volume cannot help to predict the volatility of
returns at any point of the conditional distribution.

Urquhart [30] found that bitcoin return significantly inefficient but in the
process of moving towards an efficient market.

Based on the research objectives, the researcher wants to compare the returns
obtained from bitcoin currency and others investment instrument, namely stocks,
exchange rates and gold to see how rate of return behavior on bitcoin currency.
Besides measure rate of return on bitcoin currency, the researcher also measures
the risk of bitcoin currency investment. Standard deviation of bitcoin currency
employee to measure the risk of the investment. Thus, the statistical hypotheses and
research hypotheses used in this study are as follows:

Hol: py = po.

Hal: pl # p2.

Ho2: p1 = p3.

Ha2: p1 # p3.

Ho3: pl = p4.

Ha3: pl # p4.

Ho4:py = p2 = p3 = p4.

Ha4: At least one of the average returns are not equal.

where:

pl = average bitcoin returns.

p2 = average exchange rate returns.

p3 = average gold returns.

p4 = average stock returns.

While the research hypothesis developed in this study is as follows:

HO1: There is no difference between the bitcoin returns and the exchange rate
returns.

Hal: There is a difference between the bitcoin returns and the exchange rate
returns.

HO2: There is no difference between the bitcoin returns stock and the gold
returns gold.

Ha2: There is a difference between the bitcoin returns and the gold returns.

HO3: There is no difference between the bitcoin returns and the stock returns.
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Ha3: There is a difference between the bitcoin returns and the stock returns.

HO04: There is no difference between the bitcoin returns and the others invest-
ment instrument.

Ha4: There is a difference between the bitcoin returns and the others investment
instrument.

3. Methodology

This study compares the return and risk of bitcoin, stocks, gold and the rupiah
exchange rate. This research is a type of quantitative research using secondary data.
Secondary data used in the study were obtained from www.investing.com [31]; for
bitcoin and share prices. Gold prices were obtained from www.harga-emas.org [32];
Rupiah exchange rate is obtained from www.bi.go.id [33]. The research period from
2010 to 2020 used monthly data or 132 observed data.

The return calculation uses the formula for the difference from the current value
to the previous value divided by the value in the previous period. In general, the
return formula can be written as follows:

Return = R Ry (1)
Rtfl

where:

R; = the return at period t.

R; 1 = the return at period t—1.

In this study also measure risk of each investment instruments. Standard devia-
tion is employed to measure the risk of investments. Standard deviation to measure
how far the deviation from the average of each investment instruments. The higher
standard deviation value means the higher risk of the investment. Here the formula
to measure standard deviation (c):

G:\/nilé[r(s)—rjz (2)

where:

o = standard deviation of investment.

n = number of observation.

r(s) = return of investment.

I = average of investment.

Table 1 shows the operational variables used in this study include investment
instruments, namely bitcoin, exchange rates, gold and stock.

4. Research Results

Statistical descriptions include the average, minimum value, maximum value
and standard deviation of each investment instrument, namely bitcoin, exchange
rate returns, gold returns and stock returns during the study period 2011-2020.
Bitcoin’s return has the largest average of 18% compared with returns from other
investment instruments. In addition, the standard deviation of bitcoin returns has
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Instrument N Min Max Mean Std. dew.
Bitcoin (p1) 120 —0.3887 4.7088 0.1800 0.6108
Exchange Rate (p2) 120 —0.0905 0.1367 0.0040 0.0258
Gold (p3) 120 -0.1212 0.1363 0.0035 0.0472
Stock (u4) 120 -0.1676 0.0944 0.0049 0.0415

Source: data processing, 2021.

Table 2.
Descriptive statistic.

Instrument Stock Exchange Rate Gold Bitcoin
Stock 1

Exchange Rate -0.602 1

Gold 0.218 —0.258 1

Bitcoin 0.042 0.023 —-0.018 1

Source: data processing, 2021.

Table 3.

Correlation matrix.

the largest value of 61.08% compared to other investment instruments. The range
of bitcoin returns between —38.87% till 470.88%. Table 2 shows the descriptive
statistics of the investment instruments studied.

The correlation matrix between investment instruments can be found in
Table 3. The highest correlation is obtained from the return stock and return
exchange rate (—0.602). The more the stock return increases, the lower the return
exchange rate will be. In other words, the stronger the rupiah exchange rate, the
more the composite stock price index will increase. The strengthening of the
rupiah exchange rate had an impact on increasing domestic economic growth so
that investors invested heavily in stocks. Therefore, stock returns also increase
when there is an increase in the rupiah exchange rate. Meanwhile, bitcoin does
not show a correlation with other investment instruments which is indicated by a
correlation matrix value below 5%. This figure shows that the bitcoin returns are
not affected by the others instruments investments returns namely exchange rate,
gold and stock returns.

An overview of the return fluctuations obtained from each investment instru-
ment of stock return, exchange rate return, gold return and bitcoin return can be
seen in Figures 2-5. Each investment instrument shows different return fluctua-
tions. The lowest standard deviation is the exchange rate 2.58%, while the highest
standard deviation is Bitcoin 61.08%. In other words, investment in bitcoin have
the highest risk compared to the alternative investment instruments. The others
investment instruments have low risk between 2.6% till 4.7%. Investment in for-
eign exchange rate has the lowest risk compared to the others alternative invest-
ments. Investment on gold and stock have similar risks around 4.2% to 4.7%.

The range of the largest fluctuation was obtained from the return on bitcoin
investment, especially in the period 2012 to 2014. In 2013, bitcoin returns reached
the highest point where returns increased from 10-70%. However, the return
drastically decreased to (—5%) entering 2014. It means the investment in bitcoin get
the highest return and also the highest risk compared to the others instrument of
investment.
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Figure 2.
The return stock 2011—2020. Source: data processing, 2021.
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Figure 3.
The return exchange rate 2011—2020. Source: data processing, 2021.
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Figure 4.
The return gold 2011—2020. Source: data processing, 2021.

The next test was to compare the returns between each investment instrument
through paired sample tests, namely stock-exchange rate, stock-gold, stock-bitcoin,
exchange rate-gold, exchange rate-bitcoin and gold bitcoin. Table 4 shows the
results of the paired sample test of each investment instrument.

The results of the paired samples test of returns between investment instru-
ments can be seen in Table 4. The results of the paired sample test between bitcoin
and the others investment instruments shows significant level less than 0.01. It
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Bitcoin Return 2011-2020
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Figure 5.
Bitcoin return 2011—2020. Source: data processing, 2021.

Instrument Mean Std. dew. Std. error mean t df Sig.

Bitcoin - Ex. Rate —-0.1760 0.6108 0.0558 —-3.156 119 0.002
Bitcoin - Gold —0.1765 0.6135 0.0560 -3.151 119 0.002
Bitcoin - Stock -0.1751 0.6105 0.0557 -3.143 119 0.002

Source: data processing, 2021.

Table 4.
Paired samples test.

means that is difference of return between bitcoin and the others investment instru-
ments. The average means difference of bitcoin and the others investment instru-
ments around —17.6%. Standard deviations show around 61% of investment on
bitcoin. It means that the highest risk of bitcoin investments.

Based on the results of testing paired samples test return on investment between
investment instruments and the explanation above, it can be concluded that the
research hypothesis is as follows:

Hal: There is a difference between the bitcoin and the exchange rate return
(accepted at significance level 0.01).

Ha2: There is a difference between the bitcoin and the gold return (accepted at
significance level 0.01).

Ha3: There is a difference between the bitcoin and the stock return (accepted at
significance level 0.01).

One sample test is conducted to prove whether or not there are differences
between the investment instruments used in this study. The one sample test results
show that bitcoin returns provide a very significant difference (a < 0.01) compared
to other investment instruments: exchange rate, gold and stock. The average return
of stock, exchange and gold investment instruments.

Table 5 shows analysis of variance single factor for each investment instruments.
The variance of bitcoin the highest (0.37) if compared to stock, exchange rate
and gold returns (0.001-0.002). It means there us a big different between bitcoin
returns and the others investment instruments.

Table 6 shows analysis of variance to test hypothesis 4 whether there is signifi-
cant level of the return. The result indicates that F calculation (0.9826) is higher
than F critical value (2,624). It means there is significant different between bitcoin
and the others investment instruments.
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Groups Count Sum Average Variance
Stock return 120 0.585183 0.004877 0.001723
Ex-Rate return 120 0.483912 0.004033 0.000663
Gold Return 120 0.422361 0.00352 0.002228
Bitcoin return 120 21.60168 0.180014 0.373122

Source: data processing, 2021.

Table 5.
Anova single factor summary.

Source of variation SS df MS F P-value F crit
Between Groups 2.783868 3 0.927956 9.826513 0.00000 2.623637
Within Groups 44.95054 476 0.094434

Total 4773441 479

Source: data processing, 2021.

Table 6.
Anova single factor test.

Based on the results of the analysis of variance single factor test shows that there
is a difference between the average return of all investment instruments. Thus, the
statistical hypothesis and research hypothesis (Ha4) is accepted at significant level
0.01 or can be written down as follows:

Ha4: There is a difference between the investment instruments (accepted at
significance level 0.01).

Based on the average test between the research instruments used, bitcoin has a
very significant difference in return compared to other investment instruments.
Meanwhile, stock investment instruments, exchange rate and gold have the same
average return.

5. Conclusions

Based on the research results discussed in the previous chapter indicate that
the investment in bitcoin still promising. The price of bitcoin rapidly increase
during the study 2011-2020. The rate of return of bitcoin investment is the high-
est compared to the other investment instruments: stock, exchange rate and gold.
Meanwhile, the bitcoin investment also has the highest risk compared the others
investment instruments.

It can be concluded that bitcoin investment provides the highest return (18%)
compared to other investment instrument returns. However, the very high return
on bitcoin comes with high risk investment. The risk of investing in bitcoin is
indicated by a standard deviation of 61%, while the standard deviation of other
instruments: stock, exchange rate and gold less than 5%.

Based on the results of the paired sample test, it shows that the average return
on bitcoin shows a very significant difference compared to the others instrument.
Meanwhile, the return on the others instrument: stock, exchange rate and gold
show the same return.

For the investors who love risk, then the investment in bitcoin could be an alter-
native for an investment. The investment on bitcoin promise higher return compare
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to the other investment instruments. For the investors who are risk aversion, an
investment on bitcoin doesn't fit since this investment have the highest risk.

This research has practical implication for the investors who require high return.
In the same time, the investors also have to understand the risk along the investment
on bitcoin.

The other implication for government of Indonesia as policy maker on crypto
currency. The crypto currency quite develops rapidly in this crypto world era. The
role and regulation on crypto currency are needed to secure investors and eco-
nomic growth.
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Chapter

The Economic Effect of Bitcoin
Halving Events on the U.S. Capital
Market

Dina El Mahdy

Abstract

Bitcoin is a digital asset that was first mined in January 2009 after the global
financial crisis of 2007-2008. Over a decade later, there is still no consensus across
different market regulations on the classification, use cases, policies, and economic
implications of bitcoin. However, there is an increasing demand for digital cur-
rency, as an alternative to fiat currency which would spur financial innovation and
inclusion. This study reviews regulations on digital assets across countries. It further
discusses some use cases for bitcoin to reduce financial risk and facilitate cross
border transactions. The study also discusses challenges related to bitcoin such as:
cryptocurrencies substitution, cross border financing, cyber risk and security, and
benefits in terms of the effect of coronavirus on the speed of capital market inno-
vation and hence bitcoin usage. The study concludes by examining the economic
effect of bitcoin halving events on the U.S. capital market to better understand the
influence of bitcoin on financial markets and key drivers of its intrinsic value. The
empirical evidence from this study suggests that bitcoin halving events are associ-
ated with significant negative stock market reaction, signaling a trading tradeoff
between cryptocurrencies and U.S. stock markets.

Keywords: Bitcoin, cryptocurrencies, halving event, crypto regulations

1. Introduction

Bitcoin emerged as an alternative source of fiat currency that is intended to be
fast (i.e., electronic) and peer-to-peer that does not require the need of a third party
(i.e., intermediaries like banks or governments). In his 2008 paper that marked
the birth of bitcoin, Satoshi Nakamoto describes bitcoin as “a system for electronic
transactions without relying on trust” [1]. Bitcoin is a permissionless system that is open
to any user. To exchange bitcoin, blockchain technology, a distributed ledger
technology (DLT), was developed as a medium of exchanging bitcoin. Blockchain
technology, for example, is expected to transform many industrial sectors, reduce
the processing costs, increase efficiency, eliminate intermediary costs, and decrease
market frictions. Related, bitcoin, the leading cryptocurrency, has become widely
traded as a borderless form of payment and is generally perceived as a store of
value, such as gold. Unlike the fiat currency, bitcoin has been criticized for not
being backed by trusted institutions, having high volatility, and a lack of correla-
tions with other fiat currencies or stock indexes [2]. The present controversy over
bitcoin challenges the notion that it is a “store of value”.

1 IntechOpen
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Bitcoin can be visualized as a reward from solving a puzzle. Participants on the
blockchain are usually connected to nodes/computers. To earn bitcoin, participants
must solve a cryptographic problem using the “proof-of work” concept to reach
consensus among nodes/computers and create a block. Once a block is created,
bitcoin is generated as a reward. Every four years, the reward from mining bitcoin is
reduced by half, a phenomenon called bitcoin halving. When bitcoin was first
mined, the first chunk of mining reward was 50 bitcoin per block. Three halving
events have happened since the inception of bitcoin, which were in 2012, 2016 and
2020. In 2012, the halving resulted in rewards from 50 to 25 bitcoin, and from 25 to
12.5 bitcoins after the 2016 halving event. The late halving event occurred on May
11, 2020, where the reward from bitcoin went down from 12.5 to 6.25 bitcoins per
block. More interestingly, the trading price of bitcoin, which started around
$0.0008 in July 2010, has reached over $40,000 in January 2021, raising the con-
cerns and interests of various market constituencies including current and prospec-
tive traders, regulators, and policy makers (Figure 1).

In order to prevent inflation, there are only 21 million bitcoin that can be mined.
As of February 2021, the total number of mined bitcoins is 18.5 million. To get to
18.5 million, it took roughly 10 years for miners. With 2.5 million remaining bitcoins
to mine, it is uncertain whether the supply of bitcoin will stop at this point. Bitcoin
is the first cryptocurrency, but it is not the last. Hundreds of cryptocurrencies are
currently circulating in the market. In 2020, the market capitalization of
cryptocurrencies went from $200 billion to $1 trillion. Bitcoin holders during
COVID-19 witnessed the highest peak in prices since its inception. The rise in
bitcoin prices during COVID-19 is claimed to be attributed to the slew of institu-
tional investors who started to view bitcoin as the future of money. For example,
MicroStrategy bought 70,000 bitcoins [3]. This unimaginable increase spurred
speculation on whether this price surge is a bubble or simply a reaffirmation that it
became more popular as a store of value. On December 17, 2017, bitcoin reached
nearly $20,000 and a few days later, on December 22, 2017, the price dropped 45%
to below $11,000.

The speculative nature of bitcoin has made it a lucrative investment opportunity
for risk-takers as well as a threat to the stability of financial markets and innovation
due to the high volatility of the ever-changing price. The controversy over the lack
of intrinsic value of bitcoin, along with its ability to surpass gold, infused an
uncertainty among market participants on whether it is a speculative short-term
trading medium or an innovative new currency that is here for the long term.
Therefore, regulators had to intervene to provide guidelines on the use, classifica-
tion, and the trading of bitcoin. This chapter discusses bitcoin as an innovative
venture tool of investment. More specifically, this chapter reviews global market
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Figure 1.
Bitcoin historical prices (2010-2021).
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regulations of bitcoin, classification, use cases, policies, and economic implications
of trading bitcoin in the U.S. market. This chapter helps in understanding the nature
of bitcoin, and its potential benefits as well as threats, not only to the U.S. market
but also the global economy.

2. Market regulations for Bitcoin
2.1 Security Vversus currency

Is bitcoin a currency or investment instrument? The speculative nature of
bitcoin, high volatility, low correlation with fiat currencies or gold, and vulnerabil-
ity to cyber risk made regulators tend to classify it as an investment instrument
rather than a currency. To be classified as a currency, bitcoin needs to have three
functions: value storage, medium of exchange and account unit [2]. The Interna-
tional Securities Services Association (ISSA) classifies digital assets into four cate-
gories [4]: payment (i.e., cryptocurrencies), utility (i.e., provides digital access to
an application), asset (i.e., security), and asset-backed (i.e., rights of ownership).
Concerns about digital asset’s nature, transparency, trading, and valuation have
been the prime interests of policy makers and regulators. For example, trading on
these assets requires an identification of whether these assets are considered as a
“security” under federal jurisdiction. A security can be broadly defined as an
investment contract or other instruments such as stocks and bonds. The U.S. Trea-
sury has classified bitcoin as money services but not currency. That is, to subject
bitcoin to market rules and regulations such as the Bank Secrecy Act and Anti
Money Laundering Laws. For tax purposes, bitcoin is considered as a digital asset
and thereby profits on trading bitcoins are taxable.

On April 3, 2019, the SEC released “Framework for ‘Investment Contract’ Anal-
ysis of Digital Assets” to determine whether a digital asset is a security under the
Investment Company Act of 1940 and the Investment Advisers Act of 1940. The
framework also made it possible to identify whether the security may no longer be a
security. In the U.S., an investment contract exists if it meets the Howey test.
According to the Howey test, an investment contract exist of there is an investment
in an enterprise with attainable expectations of realized profits from the efforts of
others [5]. This test extends to the facts and circumstances surrounding sale of
digital assets (i.e., sale in the secondary market), if any. Sellers and offers of digital
assets that qualify as security (i.e., investment contracts) must abide by the SEC’s
rules and regulations by either registering their securities or qualifying for an
exemption, thereof. During the registration process, sellers would need to provide
information about how managers plan to generate profit and exert efforts towards
the successful continuation of the enterprise. This type of information provides “full
and fair disclosure” to investors who seek investment contract and helps in reducing
the asymmetric information among managers and prospective investors.

Elements of the Howey test include the following:

1.Investment of money through the sale of digital assets in exchange of value.
This condition usually exists because there is always a sale of such assets as the
first step of recognizing its existence.

2.Common enterprise must exist.

3.Reasonable expectation of profits derived from efforts of others. The efforts of
others could be promoters, sponsors, or active participant. Under the Howey
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test, price appreciation should not result solely from external market forces.
Rather, reasonable expectation of profits comes from the capital appreciation
that results from investment in the enterprise. Therefore, to meet the Howey
test, the digital asset should give the investor the right to share profits (i.e.,
dividends) in the enterprise. The federal court examines other characteristics
of digital assets such as the economic reality of transaction to identify whether
there is reasonable expectation of profit derived from the efforts of others.
Among these considerations are: (1) whether digital assets are fully developed,
(2) whether holders of such assets can use it immediately, (3) whether the
structure of digital assets meets the expectation of holders of such assets, and
(4) whether it can be used as to make payments, in case of virtual currency.

A digital asset that meets the criteria of “security” is still a topic of interest by
regulators because of the complex issues associated with after selling this security,
such as valuation, classification in the balance sheet, and operational risk. For
example, the below issues were raised by the SEC in a comment letter [6]:

1. Valuation: cryptocurrencies, for example, are highly volatile and new to the
futures market. It is unclear how would managers assess the fair values of such
assets.

2.Classification: how would digital assets be classified in financial statements
(i.e., short vs. long term)?

3.Operational risk: how would manipulation in the digital asset prices in the
financial market affect its trading?

The US federal securities laws and regulations also apply to Decentralized
Autonomous Organization (DAO) that uses decentralized or distributed ledger such
as blockchain technology. In July 2017, the SEC considered Slock.it UG digital asset
as a “security”, however, decided against pursuing enforcement action towards it.
[7] Slock.it is a DAO, a virtual organization that is executed on a distributed ledger
or blockchain. The virtual organization sold 1.15 billion DAO in exchange for 12
million ether (ETH) that was later valued at $150 million at the time of the sale. The
SEC concluded that the co-founders of Slock.it promoted their DAO using various
platforms, the company was audited by leading security audit companies, and
solicited media interest. The DAO tokens that were issued in exchange for
Ethereum (ETH), which gave holders certain voting and ownership rights and
prospect of earning a return on investment. Therefore, the SEC deemed the DAO
token as a security for the following reasons: (1) the SEC securities laws apply to
virtual organization making use of distributed ledger technology, (2) investors in
the DAO invested money, (3) there was a reasonable expectation of profits, (4) the
assumed profits are derived from the managerial efforts of others because the
efforts of the co-founders and the DAO’s curators were essential to the enterprise.

Cryptocurrencies classification varies across countries. For example, in Novem-
ber 2019, digital assets were recognized as a property/commodity according to the
UK Jurisdiction Taskforce [8]. More specifically, digital assets exhibit four charac-
teristics: (1) definable, (2) identifiable by third parties, (3) capable in their nature
of assumption by third parties, and (4) having some degree of permanence. The
Financial Conduct Authority (FCA), the financial market regulatory authority in
the UK, mandated that businesses dealing with digital assets to register with the
authority by June 30, 2020, failing to register by the deadline would carry a penalty
of case trading [9]. According to the FCA, digital assets can be classified as
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regulated and unregulated tokens. Regulated tokens are security tokens and e-
money tokens, and unregulated tokens are utility and exchange tokens. Rules of
classifying tokens include prospectus and transparency requirements, manager’s
certification regime, and principles of business.

2.2 Bitcoin use cases

Because of Bitcoin’s features (i.e., irrevocability, anonymity, and low transaction
costs) along with the rise of decentralized finance (DeF1i), bitcoin has become
widely used as a fast payment tool in buying/selling, smart contracts, voting, col-
lateral, donations, and a trading investment. For example, bitcoin can be used as a
substitute to cash and as a peer-to-peer electronic cash system as initially envisioned
by Satoshi Nakamoto. Bitcoin can be used in smart contracts, which are stored
codes that can be automatically excused using bitcoin as the electronic cash. It can
also be used as collateral on DeFi networks. Bitcoin is one of the best tools or
solutions to cross-border transfer of money without the need of intermediaries and
hence considerably reduces the transactions fees. It is widely known as a tool to
facilitate internet of value.

2.3 Bitcoin policies and regulations

The global capital market regulators realized the need for fostering innovation in
the capital market by embracing nascent technologies (i.e., blockchain) and flexible
forms of ownership/payment (i.e., digital assets, cryptocurrencies). On the one
hand, in line with expectations that global jurisdictions are embracing innovative
technologies, regulators around the world (i.e., USA, Singapore, Thailand, Switzer-
land, and Hong Kong) are issuing guidelines and framework to facilitate exchange
of digital assets [4].

On the other hand, the speculative nature of bitcoin and high volatility mandate
regulatory government intervention and the subsequent issuance of guidance and
rules on the classification and use of bitcoin. The intervention of government
regulators is, however, sometimes perceived as a setback to the innovative nature of
bitcoin and emergence as peer-to-peer tool that discards intermediaries. Hence,
there are unintended consequences with government regulations. Market interven-
tion in cryptocurrency trading, in general, may include communications from reg-
ulators and/or issuances of regulatory rules. For example, in September 2017, the
Chinese government halted trading on cryptocurrencies and banned initial coin
offerings (ICOs). In April 2017, Japan issued the Payment Services Act and the
Financial Instruments and Exchange Act that was later revised in 2020 to tighten
restrictions on cryptocurrency custodians, but meanwhile allowed the use of crypto
as digital assets. Indeed, Japan was the lead country in Asia to allow cryptocurrency
to be a safe haven asset. In August 2020, the UK approved its first digital stock
exchange, Archax. David Lester, former chief strategy officer of the London Stock
Exchange Group mentioned that: “Blockchain and tokenization are innovations that
can empower more frictionless and transparent markets which, combined with an FCA
regulated exchange like Archax, can deliver what capital providers, business leaders and
founders now really need” [10].

In 2015, the U.S. classified bitcoin as a commodity. Realizing the need to adapt to
flexibility in financial market innovations, the Securities and Exchange Commission
(SEC) has been diligently working towards protecting investor’s rights as well as
fostering innovation in the financial market by allowing it to develop exponentially
and at the same time expanding the SEC federal rules and regulations to include
digital assets. Additionally, in the US market, the regulatory oversight over digital
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assets have become more developed and geared towards simplifying the rules and
regulations. For example, the SEC modernized the digital asset securities settlement
and condensed its steps from four to three to reduce the operational risk for broker-
dealer who operate alternative trading system (ATS) [11]. The four steps are: (1)
the buyer and seller send orders to ATS, (2) the ATS matches the orders, (3) the
ATS notifies the buyer and seller with the matching process, and (4) the transaction
is bilaterally settled. The streamlined process involves only three steps: (1) the
buyer and seller send orders to ATS and instruct their custodian to settle the trans-
actions when the match is announced on the ATS, (2) the ATS matches the order,
and (3) the ATS notified the buyer and seller with the matched and the custodians
of the parties execute the instructions. However, digital assets regulations in the US
market are not uniform across the states [12]. Some states (i.e., Wyoming, Colo-
rado, Oklahoma) are “crypto-friendly” while others are not (i.e., Iowa). Crypto-
friendly states promote bitcoin as a faster and more efficient payment system by
reducing regulatory barriers and leveraging investment in the technology and
allowing for a wider adoption among the community participants. For example,
legislatures in Wyoming supported the initiation of a special purpose depository
institutions to handle digital assets. Likewise, lawmakers in Colorado exempted
cryptocurrencies from state securities regulations. While the SEC declared Bitcoin
and Ethereum not to be securities, it used a double standard with XRP, the Ripple
token, when it sued Ripple and two of its executive, claiming that Ripple sold
unlicensed securities. Although Ripple has been in circulation since 2012, the SEC
only initiated the lawsuit in late 2020, a few days before President Trump adminis-
tration left SEC leadership, starting speculations about the interference of politics
with cryptocurrency regulations. Ripple claims that the SEC suit caused XRP’s price
to plummet, accumulating in over $15 billion in losses. Notably, President Trump
twitted in different occasions about cryptocurrency and bitcoin “not a fan of highly
volatile cryptocurrencies based on thin air that facilitate unlawful behavior,” causing
more volatility in the cryptocurrency market. The disagreement among regulators
within the U.S. and outside it makes it more difficult to embrace blockchain technol-
ogy and the power that digital assets (i.e., cryptocurrency) can bring to the market.

The study made by Park et al. [13] examine the exogenous shocks of local
regulations on bitcoin prices and trading activities across six countries. Anecdotal
evidence suggests that market regulations have a short-term impact on bitcoin price
and a long-term suppressive trading effect. More interestingly, bitcoin prices vary
across jurisdictions and although regulations have a short-term influence on bitcoin
prices, the market for bitcoin is sought to be globally integrated and local frictions
are weak to persist in the face of bitcoin’s strong international network.

The size of the global cryptocurrency market is too big to regulate by one
government. In fact, anecdotal evidence suggests that regulations on bitcoin create
market frictions and long-term decline in trading activities. Bitcoin was invented to
cross borders and barriers, facilitate fast payment, reduce market frictions and
transactions costs. Global efforts are required to achieve the tangible benefits of
bitcoin and lessen the unavoidable negative consequences that usually comes with
innovative technologies in times of need such as the unprecedented COVID-109.

3. Challenges facing Bitcoin

3.1 Bitcoin substitution

When bitcoin was invented by Satoshi Nakamoto, he developed blockchain as
the tool or medium to exchange bitcoin. You may think of bitcoin as the vehicle and
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blockchain as the road. Hence, one can imagine the power and innovation that
comes with the invention of the first vehicle on the road. Yet, the present status of
the cryptocurrency industry is that there are thousands of vehicles
“cryptocurrencies” invented after bitcoin, each with its own features that may be
incremental or decremental to bitcoin in functions. Bitcoin represents roughly 69%
of the total market capitalization of cryptocurrencies that reached a peak of over $1
trillion on January, 6 of 2021. For example, Ethereum (ETH) is an altcoin that is
used in a smart contract on the Ethereum network. Another substitute to bitcoin is
XPR, which is a Ripple token that is using network of nodes of participating banks
and financial institutions. Litecoin is another cryptocurrency that is four times
faster than bitcoin and offer four times the amount of bitcoin supply (i.e., the total
supply of bitcoin is 21 million while Litecoin’s supply is 84 million). While bitcoin
will remain the first innovative cryptocurrency, it is difficult to speculate that it is
the best one on the road.

3.2 Bitcoin cross border financing

As a peer-to-peer transaction, bitcoin defies the central government sole right to
issue currencies and calls for a decentralized flow of currency. The market for
bitcoin is concentrated in six major markets (the USA, Japan, China, Europe, UK,
and South Korea) that roughly represent 99% of bitcoin trading activities with
China taking over 88% of total bitcoin trading as of 2018 [13]. Therefore, it is likely
that if there are cross border usage of bitcoin, it will happen mostly among these six
countries. The lack of a centralized authority to regulate bitcoin along with its high
tendency to be anonymous even though create an opportunity for faster and
cheaper cross border transfer of currency, it opens another gate to illegal transfer of
money. More specifically, one major risk associated with bitcoin is capital flight.
The problem intensifies when bitcoin transaction is anonymized to cover cross-
border money laundering. A study [14] examines bitcoin’s capital flight from China
to USA as the largest two originators of bitcoin transactions. It also examines
whether market regulations can be effective in curbing the illegal transfer of bitcoin
across countries. They use bitcoin-implied exchange rate discount as a proxy for
bitcoin capital flight from China to the USA prior to China’s announcement of
regulations that banned financial institutions and payment companies from using
bitcoin transactions. Further, they document that China’s regulatory regime suc-
cessfully halted this transaction. Therefore, the intervention of financial institutions
in regulating bitcoin is becoming more crucial to reduce the likelihood of using it in
illicit activities and improve transparency in trading.

3.3 Bitcoin cyber risk and security

Expectedly, bitcoin price variability across exchanges may involve illegal
behavior and anomalies related to ask and bid prices [15]. The European Central
Bank (ECB) Regulations on bitcoin are meant to curb illegal trading, reduce cyber-
attacks, and protect investors. However, it is unclear whether individual bitcoin
regulations across different jurisdictions can make a global impact on bitcoin trad-
ing activities. Additionally, bitcoin’s virtual nature made it subject to lost and
disappearance. For example, 20% of the 18.5 million circulated bitcoins are believed
to be lost because owners of these bitcoins have lost their password to nearly $140
billion in bitcoins. In 2014, Mt. Gox trading platform in Tokyo went bankrupt [16]
leaving 850,000 bitcoins owners clueless trying to find their passwords. James
Howells from the UK mistakenly dumped his computer hard drive that includes
7,500 bitcoins that he mined in 2009. The fact that the identity of bitcoin developer
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is anonymous also raises speculation on whether bitcoin was originally developed
for the dark web. Bitcoin can be used for money laundry and can help perpetrators
cover up their identities. Ransomware attacks in the digital age includes demands
for bitcoin, which made bitcoin a tool used for cyber-attacks. It is estimated that
bitcoin drives ransomware of $1.4 billion in the U.S. Cyber risk and security are one
of the key barriers to bitcoin evolution as a mainstream digital currency.

3.4 Bitcoin other challenges

Another study [17] raised other concerns not addressed by the SEC in their
framework such as whether digital assets traded by “Airdrop” are considered a
security and the status of digital assets traded overseas. Lack of regulatory clarity of
such important issues hampers the development of digital assets and blockchain
technology. Challenges to securities service providers and their clients have been
raised by [4] as obstacles towards getting the most out of tokenization. Some of
these challenges include lack of common standards and interoperability after the
introduction of new concepts by market participants. Issues regarding market sta-
bility from digital assets are also of great concerns to investors, regulators, activists,
and various stakeholders. Barriers of entry (i.e., fiduciary obligation) of institu-
tional investors into the digital asset world has slowed down the development of
digital assets and underlying blockchain technology, at least this was the case before
the onset of COVID-19. Among other impediment to the development of digital
asset worldwide are various regulations across regulations, fraud, lack of scaling by
blockchain technology and balancing scalability and security. Park, Sang, Lee, and
Jang (2019) raised two critical issues related to digital assets: privacy and access by
third party after death. Related, another study [18] questioned whether people
should be able to inherit digital assets and whether to consider social media
accounts (i.e., Email accounts, Facebook, Twitter, LinkedIn) as digital assets
because they contain monetary value and are real.

4. The economic effect of Bitcoin halving events on capital markets

An interesting question on whether bitcoin came up with net economic benefits
to the U.S. financial system is still unanswered. Anecdotal evidence suggests that
bitcoin prices are influenced by the quality of financial system (governance and
regulations) it exists at. Nevertheless, the major characteristics of bitcoin are its
volatility and price unpredictability, two major factors that are more than enough to
hinder its international recognition as an innovative payment system that has the
potential of replacing fiat currencies. These features are, however, puzzling. Why
would bitcoin prices decline by 50% on March 12, 2020 and go up by 36% on
November 19, 2013, while the global stock indexes do not synchronize in movement
in the same manner? Additionally, anecdotal evidence suggests that bitcoin prices
vary across different markets due to differences in market infrastructure, financial
frictions, regulatory oversight, and institutional investors [12, 19].

Although the market for bitcoin is dispersed worldwide, it is globally integrated by
a diverse group of bitcoin holders. When the total market capitalization reached out a
peak of $1 trillion on January 6, 2021, market participants started to contemplate on
whether this unimaginable magnitude of the cryptocurrency market that is mainly
sparked by bitcoin is frothy. In this section, I empirically test the economic conse-
quences of bitcoin halving events on the U.S. capital market. More specifically, I
examine the market reaction to bitcoin’s first and second halving events that occurred
over the past decade. There are three halving events occurred since 2009. The first



Pearson correlation coefficients

1st_E 2nd_E A BTC A BCH A ADA A LINK A ETH ALTC A XLM A USDT A XRP
CAR 0.001* 0.002* —0.002" 0.001* 0.004* 0.00° 0.003* 0.00 0.002* —0.002° —0.002°
1st_E —0.00° —0.00 —0.00 0.00 —0.00 —0.00 —0.00 —0.00 —-0.00°? 0.00
2nd_E 0.002* —0.00 0.00 —0.00 —0.00 —0.00 —0.00 0.00* 0.001*
A BTC 0.254% 0.264* 0.200* 0.545% 0.451° 0.309* 0.068* 0.620*
A BCH 0.206? 0.058* 0.450* 0.241° 0.253" 0.113* 0.022*
A ADA 0.050* 0.467% 0.211* 0.772* 0.025% 0.042*
A LINK 0.097% 0.124* 0.066" 0.018* —0.016*
A ETH 0.564* 0.462* 0.082* 0.183%
ALTC 0.237° 0.079* 0.236*
A XLM 0.068* 0.059*
A USDT —0.026"

Ist_E is an indicator variable for the first halving event that occurred on November 28, 2012, zero otherwise. 2nd_E is an indicator variable for the second halving event that occurred on July 9, 2016, zero

otherwise. A BTC is the change in returns on bitcoin as measured by the difference in bitcoin prices in day t and day t-1. A BCH is the change in returns on bitcoin cash as measured by the difference in bitcoin
cash prices in day t and day t-1. A ADA is the change in returns on Cardano coin as measured by the difference in Cardano prices in day t and day t-1. A LINK is the change in returns on ChainLink coin as
measured by the difference in ChainLink prices in day t and day t-1. A ETH is the the change in returns on Etheveum coin as measured by the difference in Etherewm prices in day t and day t-1. A LTC is the
change in returns on Litecoin as measured by the difference in Litecoin prices in day t and day t-1. A XLM is the change in veturns on Stellar Lumens as measured by the difference in Stellar Lumens prices in
day t and day t-1. A USDT is the change in returns on Tether coin as measured by the difference in Tether prices in day t and day t-1. A XRP is t the change in veturns on Ripple token (XRP) as measured by the

difference in XRP prices in day t and day t-1.
“Significance levels at 1%.
YSignificance levels at 5%.
“Significance levels at 10%.

Table 1.

Summariges the Pearson correlations among cryptocurrencies, returns and halving events.
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halving occurred on November 28, 2012 and ended up with reducing the rewards from
mining for bitcoin from 50 to 25 bitcoins per block. The second halving further
reduced the reward to 12.5 bitcoins per block when it occurred on July 9, 2016. The last
halving at the time of writing this study occurred on May 11, 2020 and reduced the
rewards from bitcoin mining to 6.25 bitcoins per block. Due to lack of data on CRSP
database post 2019 about stock prices, this study focuses on examining the stock
market reactions to the first and second halving events that occurred in 2012 and 2016.

The halving event is intended to reduce bitcoin’s inflation rate. It is usually
scheduled when miners solve a certain number of blocks and happens every
210,000 blocks. The next halving will happen when miners reach out 840,000
blocks and it is scheduled to happened between February 2024 and June 2024.
Litecoin rewards is also halved every four years but it does not sync with bitcoin
halving events.

[ started my sample by July 18, 2010 and ended on December 31, 2019 as CRSP
database does not provide stock returns date for the year 2020 yet. This restriction
in the available dataset will not allow the empirical testing of the third halving event
as previously stated that occurred on May 11, 2020. To examine the economic effect
of bitcoin halving events on the U.S. capital market, I first estimate stock returns
using the Capital Asset Pricing Model (CAPM) and then calculate abnormal returns
as the difference between actual and estimated returns. Then, I cumulate abnormal
returns to calculate Cumulative Abnormal returns (CARs) around difference length
of return windows, a short window (2 days) and long window (10 days).

I first ran a Pearson correlation among cryptocurrencies, halving events, and
stock returns. The results of the correlation analysis are displayed in Table 1 that
shows positive and significant correlations at 1% between the two halving events
(1st_E and 2™ _E) under investigation and contemporaneous stock returns (R). The
magnitude of the correlation is very weak. There is a negative significant correlation
at 1% between contemporaneous stock returns (R) and change in bitcoin (ABTC),
suggesting that an increase in BTC corresponds to a decrease in R. However, other
altcoins, cryptocurrencies other than bitcoin, such as ADA, LINK, ETH, and XLM
seem to be positively correlated with R.

The result of the event study on the effect of bitcoin halving events on the U.S.
capital market is summarized in Tables 2 and 3 and Figures 2-5. Table 2 summa-
rizes the results of CARs and lists its correspondence t-test with the level of signif-
icance for the test of the first halving event. As shown in Panel A, CARs around
2 days return window of the first bitcoin halving shows that the first bitcoin halving
event has a significant negative market reaction on the event date. CARs shows a
decline two days before the event date and then an increase starting from day +1.
Panel B shows the results using 10 days return window and the results show large
fluctuations around the halving event. The use of a large return window should be
interpreted with caution since other market events may confound the results.
Figures 2 and 3 confirms the results displayed in Table 2 by showing the negative
market reaction on day zero (the event date). Table 3 summarizes the results of
CARs and lists its correspondence t-test with the level of significance for the test of
the second halving event. Because the second halving event occurred during a
holiday, I used July 11, 2016 as the event date when the market opened to capture
the market reaction after the second halving event. Although the results in Panel
(A) of Table 3 show significant positive CARs on the event date, the CARs are
significantly declining from day —1 to day O (the event day, suggesting that the
second halving event still causes a downward abnormal stock returns but perhaps
not with the same negative magnitude caused by the first halving event. Panel (B)
of Table 3 displays CARs around 10 days return window and as expected CARs
fluctuates around the event and showing the lowest significant statistical decline on

10
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CAR;; around the 1st Bitcoin Halving Event on Nov. 28, 2012

Panel A: CAR;; around 2 days return-window

Days -2 -1 0 1 2
CAR; 0.0041 0.0014 —0.0015 0.0022 0.0029
t-test (7.44) (3.02)*** (—4.91)* (5.05)** (5.59)*
No. Obs. 6654 6655 6656 6653 6652

Panel B: CAR;;, around 10 days return-window

Days -10 =5 0 5 10
CAR;; —0.0034 0.0051 —0.0015 0.0030 0.0029
t-test (—3.36)™* (7.16)*** (—4.91)** (4.20)*** (2.63)***
No. Obs. 6644 6652 6656 6640 6631

*Significance levels at 10%
**Significance levels at 5%
*** Significance levels at 1%

Table 2.
Displays the Cumulative Abnormal Stock Returns (CAR) around two event windows, 2 days as in Panel (A)
and 10 days as in Panel (B) for the 1st bitcoin halving event.

CAR;; around the 2nd Bitcoin Halving Event on July 9, 2016

Panel A: CAR;, around 2 days return-window

Days -2 -1 0 1 2
CAR; 0.0080 0.0063 0.0031 0.0068 0.0046
t-test (7.44)** (3.02)** (9.93)** (5.05)*** (5.59)***
No. Obs. 7178 7173 7170 7204 7201

Panel B: CAR;;, around 10 days return-window

Days -10 -5 0 5 10
CAR;, 0.0043 0.0084 0.0031 0.0050 0.0056
t-test (—3.36)** (7.16)** (9.93)* (4.20)* (2.63)"**
No. Obs. 7207 7186 7170 7188 7176

*Significance levels at 10%
**Significance levels at 5%
*** Significance levels at 1%

Table 3.
Displays the Cumulative Abnormal Stock Returns (CAR) around two event windows, 2 days as in Panel (A)
and 10 days as in Panel (B) for the 2nd bitcoin halving event.

the event date. Figure 4 and 5 shows the market reaction around the second halving
event and supports the main conclusion reached from Table 3.

I also ran an OLS regression by regressing stock returns (R) on the halving
events, change in bitcoin, change in altcoin, and industry categorization to get a
better understanding on the nature of the economic effect of the halving events on
stock returns. The results are displayed in Tables 4 and 5. Table 4 summarizes the
OLS regression on the association between contemporaneous stock returns as the
dependent variable in all models and 1st bitcoin halving event halving, changes in
bitcoin, changes in cryptocurrencies, and industry categorization as the indepen-
dent variables. The 1* bitcoin halving event (1°°_E) is the independent variable of
interest. The coefficient on this variable (1°°_E) is expected to be negative and

11
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CAR;; around 2 days return-window for the 1st Bitcoin
Halving Event on Nov. 28, 2012

0.006

0.004

0.002

-0.002

Figure 2.
CAR around 2 days return-window of the 1st Bitcoin Halving Event on November 28, 2012.

CAR; around 10 days return-window for the 1st
Bitcoin Halving Event on Nov. 28, 2012

0.006
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Figure 3.
CAR around 10 days return-window of the 1™ Bitcoin Halving Event on November 28, 2012.

CAR;; around 2 days return-window for the 2nd Bitcoin
Halving Event on July 9, 2016

0.01

0.008

0.006

-2 -1 0 1 2

Figure 4.
CAR around 2 days return-window of the 2nd Bitcoin Halving Event on July 9, 2016.

significant, consistent with the documented results from the event study. As shown
in Table 4, there is a significant negative association (coefficient = —0.00152) at 1%
significance level between the first bitcoin halving event (1*°_E) and stock returns
(R). I used different variations of the regression model by regressing the contem-
poraneous stock returns on bitcoin, returns on other altcoins, industry categoriza-
tion, and substituting cryptocurrencies returns with trading volumes as displayed in
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CAR;; around 10 days return-window for the 2nd Bitcoin
Halving Event on July 9, 2016
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Figure 5.
CAR around 10 days return-window of the 2nd Bitcoin Halving Event on July 9, 2016.

models 1-7 and the results are still the same. Table 5 summarizes the OLS regres-
sion on the association between contemporaneous stock returns (R) as the depen-
dent variable and 2nd bitcoin halving event, changes in bitcoin, changes in
cryptocurrencies, and industry categorization as the independent variables. The 2nd
bitcoin halving event (2nd _E) is the independent variable of interest. The coeffi-
cient on this variable (2nd _E) is expected to be negative and significant, consistent
with the documented results from the event study. The results in Table 5 suggests
the same conclusion from Table 4 that the second halving event is statistically and
significantly associated with negative stock returns. I used different variations of
the regression model by regressing the contemporaneous stock returns on bitcoin,
returns on other altcoins, industry categorization, and substituting cryptocurrencies
returns with trading volumes as displayed in models 1-7 and the results are still the
same. The results in this section suggests that bitcoin halving events, which even-
tually increased the demand on and price of bitcoin, are detrimental to the U.S.
capital market because these events are associated with a downward abnormal stock
returns around the announcement date.

5. Conclusions

It is indisputable that regulatory bodies across different countries lack harmony
and agreement on bitcoin classification, use cases and policies. Even within the
same country such as the case in the U.S,, bitcoin regulations diverge widely across
different states. And despite regulatory intervention, or lack thereof, across differ-
ent jurisdictions, bitcoin stood against regulatory constraints in terms of financial
performance in the cryptocurrency world. It showed steady increase over the past
decade and most notably over the past several months, especially during COVID-19
era that hastened decades of innovation. However, it is unclear whether COVID-19
accelerated the need for financial innovation and hence contributed to a surge in
bitcoin price or the market is presently experiencing a bubble. The conclusion from
this study is that bitcoin scarce supply as measured by the decline in the reward
from bitcoin is detrimental to the U.S. capital market because the halving events are
significantly associated with negative abnormal stock returns around the
announcement days. The results suggest that the second halving event has less of an
impact on the stock market than the first halving event. Future research may study
the market reaction to the third halving event and examine whether the results will
remain the same.

The theoretical argument and conclusion from this study are of benefits to many
market constituencies such as regulators, practitioners, research scholars, and
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Model (1) Model (2) Model (3) Model (4) Model (5) Model (6) Model (7)
Dependent variable = R

Intercept ~0.00002"" ~0.00002"" ~0.00002"" ~0.00001 Intercept ~0.00002" ~0.00002"" ~0.00002""
1st_E ~0.00152"" ~0.00152"" ~0.00153" ~0.00153"" 1st_E ~0.00152"" ~0.00152"" ~0.00152""
A BTC 0.00000™" 0.00000™" 0.00000"" ABTC_V 0.00000™" 0.00000"" 0.00000""
A BCH 0.00000 0.00000 A BCH_V 0.00000"" 0.00000""
A ADA 0.01236 " 0.01236 A ADA_V 0.00000"" 0.00000""
A LINK 0.00081"" 0.00081"" A LINK_V 0.00000"" 0.00000""
A ETH 0.00001"" 0.00001"" AETH_V 0.00000 0.00000""
ALTC 0.00000" 0.00000" ALTC_V 0.00000™" 0.00000""
A XLM —-0.00336"" —-0.00336"" A XLM_V 0.00000" 0.00000""
A USDT —0.01586 —0.01587 " A USDT_V 0.00000"" 0.00000""
A XRP 0.00000 0.00000 A XRP_V 0.00000"" 0.00000""
INDUSTRY No No No Yes INDUSTRY No No Yes
F-Ratio 15.69 28 57.89 29.12 F-Ratio 50.14 46.02 23.18
P-Value <.0001 <.0001 <.0001 <.0001 P-Value <.0001 <.0001 <.0001
# Obs. 16,621,212 16,621,212 16,621,212 16,621,212 # Obs. 16,621,212 16,621,212 16,621,212

Ist_E is an indicator variable for the first halving event that occurred on November 28, 2012, zero otherwise. A BTC is the change in veturns on bitcoin as measured by the difference in bitcoin prices in day t and day t-1. A
BCH is the change in veturns on bitcoin cash as measuved by the difference in bitcoin cash prices in day t and day t-1. A ADA is the change in returns on Cardano coin as measured by the diffevence in Cardano prices in day t
and day t-1. A LINK is the change in veturns on ChainLink coin as measured by the difference in ChainLink prices in day t and day t-1. A ETH is the change in returns on Ethereum coin as measured by the difference in
Ethereum prices in day t and day t-1. A LTC is the change in veturns on Litecoin as measuved by the difference in Litecoin prices in day t and day t-1. A XLM is the change in veturns on Stellar Lumens as measuved by the
difference in Stellar Lumens prices in day t and day t-1. A USDT is the change in returns on Tether coin as measured by the difference in Tether prices in day t and day t-1. A XRP is t the change in returns on Ripple token

(XRP) as measured by the difference in XRP prices in day t and day t-1.
“Significance levels at 10%.
“Significance levels at 5%.
" Significance levels at 1%.

Table 4.

Summarizges the OLS regression on the association between stock veturns and 1% bitcoin event halving and changes in crypto currencies.
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Model (1) Model (2) Model (3) Model (4) Model (5) Model (6) Model (7)

Dependent variable = R

Intercept —0.00002"" —0.00002"" —0.00002"" —0.00001 Intercept —0.00002" —0.00002"" —0.00002""
2nd_E —-0.00314"" —-0.00315"" —-0.00316"" —0.00316"" 2nd_E 0.00313"" 0.00314"" 0.00314™"
A BTC 0.00000"" 0.00000"" 0.00000"" ABTC_V 0.00000"" 0.00000"" 0.00000""
A BCH 0.00000 0.00000 A BCH_V 0.00000v" 0.00000""
A ADA 0.01236"" 0.01236 A ADA_V 0.00000"" 0.00000""
A LINK 0.00081"" 0.00081"" A LINK_V 0.00000" 0.00000""
A ETH 0.00001"" 0.00001"" AETH_V 0.00000 0.00000
ALTC 0.00000" 0.00000"" ALTC_V 0.00000"" 0.00000™"
A XLM -0.00336 " —-0.00336 " A XLM_V 0.00000"" 0.00000™"
A USDT —0.01586 " —0.01587"" A USDT_V 0.00000"" 0.00000""
A XRP 0.00000 0.00000 A XRP_V 0.00000"" 0.00000""
INDUSTRY No No No Yes INDUSTRY No No Yes
F-Ratio 72.23 56.39 63.60 31.98 F-Ratio 78.06 51.67 26.00
P-Value <.0001 <.0001 <.0001 <.0001 P-Value <.0001 <.0001 <.0001
# Obs. 16,621,212 16,621,212 16,621,212 16,621,212 # Obs. 16,621,212 16,621,212 16,621,212

2nd_E is an indicator variable for the second halving event that occurred on July 9, 2016, zero otherwise. A BTC is the change in veturns on bitcoin as measuved by the difference in bitcoin prices in day t and day t-1. A BCH is the change in
returns on bitcoin cash as measured by the difference in bitcoin cash prices in day t and day t-1. A ADA is the change in veturns on Cardano coin as measured by the difference in Cardano prices in day t and day t-1. A LINK is the change in
returns on ChainLink coin as measured by the difference in ChainLink prices in day t and day t-1. A ETH is the the change in returns on Ethereum coin as measured by the diffevence in Ethereum prices in day t and day t-1. A LTC is the
change in veturns on Litecoin as measuved by the difference in Litecoin prices in day t and day t-1. A XLM is the change in returns on Stellar Lumens as measured by the difference in Stellar Lumens prices in day t and day t-1. A USDT is the
change in returns on Tether coin as measured by the difference in Tether prices in day t and day t-1. A XRP is t the change in returns on Ripple token (XRP) as measured by the difference in XRP prices in day t and day t-1. ABTC_V is the
change in trading volume of BTC, ABCH_V is the change in trading volume of BCH, AADA_V is change in the trading volume of ADA, ALINK_V is the change in trading volume of LINK, AETH_V is the change in trading volume of ETH,
ALTC_V is the change in trading volume of LTC, AXLM_V is the change in trading volume of XLM, AUSDT_V is the change in trading volume of USDT, AXPR_V is change in the trading volume of XRP.

“Significance levels at 10%.

“Significance levels at 5%.

"Significance levels at 1%.

Table 5.
Summarizes the OLS regression on the association between stock returns and 2nd bitcoin event halving and changes in crypto currencies.
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cryptocurrency traders. For example, current and prospective cryptocurrency
traders should bear in mind that the price surge in cryptocurrencies that is mainly
driven by the past, most recent bitcoin halving event in 2020, and the current
pandemic is negatively associated with their investment in the U.S. capital market.
Therefore, perhaps having a diverse portfolio to hedge the risk associated with
investing solely in one market is a good investment strategy at the present time.
Additionally, evidence suggests that the cryptocurrency market is highly volatile, if
new traders would like to penetrate this unique market, they should wait until the
price drops to a reasonable level they can afford and they should not put all their
savings (i.e., pension funds, college savings) into this market. Likewise, it is always
a good strategy to exit the cryptocurrency market “temporarily” when traders
achieve certain level of profits (i.e., 30%) and then reinvest again when the market
experience sudden decline and it will eventually happen because sharp volatility is a
primary trait of cryptocurrency market. Regulators should be aware that the gigan-
tic size of bitcoin and other cryptocurrencies is not going to vanish, and it would be
beneficial for regulators to work with those in other jurisdictions on a local,
national, and international levels to regulate this market. Regulating cryptocurrency
market will come up with several tangible advantages. First, it will reduce the risk
associated with cryptocurrencies’ cyber-attacks. Second, it will stabilize the price of
cryptocurrencies so that the market gets the anticipated benefits of using
cryptocurrencies in blockchain applications. Scholars who would like to examine
the risks and benefits of cryptocurrencies may attempt to investigate the economic
consequences of corporate investment in cryptocurrencies on financial perfor-
mance or financial reporting quality such as accounting conservatism and internal
control quality. For example, a firm may use investment in cryptocurrencies to
cover up its poor financial performance and signal a better performance. In early
2021, Tesla company invested $1.5 billion in bitcoin where the price was (and still)
skyrocketing. Speculators believe that Tesla made between $0.29 to $0.98 billion
profit just from investment in bitcoin during a very short period. Notably, Telsa’s
profit in 2020 per form 10-K was a modest $721 million. This previous example
illustrates how some companies can make “everything” from trading in
cryptocurrencies. Nevertheless, it does not rule out the possibility that everything
can turn into “nothing” if the price of bitcoin tailspins to the opposite direction with
the news of reopening the global market and getting vaccinated against the risk of
exposure to coronavirus.

It is worthwhile to note that despite the increase in bitcoin in 2020, investors still
consider it a venture tool of investment. Proponents of bitcoin argue that it shares
characteristics with gold (i.e., scarce, mined, international) and can be used for
hedging and diversifying asset. However, gold is “scientifically” not scarce as evi-
dence [20] suggests that gold can be formulated instantaneously within a few tenths
of a second in response to earthquakes. With the same token, it is reasonable to
assume that bitcoin miners may be able to change its protocol and increase its
supply. With too much uncertainty at stake, it is difficult to make a prediction that
bitcoin is the future of money. Nevertheless, there is quite agreement that
blockchain technology is valuable tool for many applications (i.e., supply chain
management) and in order for blockchain to function, an efficient form of
cryptocurrency (virtual money) is needed.

The question whether bitcoin will reach $500,000 per coin or dive into $1,000 a
decade from today is not the correct answer at the present time. A relevant question
would be whether bitcoin can improve our lives, decrease transaction cost, acceler-
ate transfer of money, reduce market frictions, reduce cyber-attacks and fraudulent
activities, and eliminate intermediaries’ costs. Another interesting question is per-
haps whether bitcoin is a safe haven against financial crises? The limited supply of

16



The Economic Effect of Bitcoin Halving Events on the U.S. Capital Market
DOI: http://dx.doi.org/10.5772/intechopen.96791

the total amount of bitcoin that can be circulated along with the mining reward that
is split into half every four years made it, by definition, a scarce commodity. Using a
simple equilibrium scenario, plotting the demand and supply of bitcoin shows that
the price is poised to rise in the future, but this is under the assumption that bitcoin
is the only cryptocurrency in the market, which is untrue. Related, it is not impos-
sible to change the bitcoin protocol and increase the amount of its supply. There-
fore, the economic as well as real benefits of bitcoin to the market still open for
discussion and future research is needed to provoke in depth discussion about its
assumed risk and benefits to market constituencies.
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What Was Published in
Accounting Education Journals
about Accounting Teaching?
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Abstract

The curricular units related to the accounting area are essential for any student
in business sciences. However, it appears that students generally experience great
learning difficulties when faced with its study. Bearing in mind the stated problem
and its consequent importance, both in academic terms and for society in general,
this article aims to: (1) Identify how many studies related to Accounting Education
in Higher Education Institutions have been published in Accounting Education
journals since started its scientific activity; (2) List a ranking of articles having as a
criterion the number of citations; (3) Describe the main conclusions and research
methodologies used; (4) State the main research areas and topics and (5) List the
research paradigms used in the articles. The systematic review of the literature
shows concern in HEIs to promote quality education in general and the curricular
accounting unit.

Keywords: Accounting Education, Higher Education, Accounting Teaching,
Accounting Academic Performance, Competences, Motivations

1. Introduction

Currently, accounting has spread to all courses in the area of Management and
Economics. However, it appears that students are not prepared for this curricular
unit that is both interesting and complex. Its specificity leads to learning difficulties
where everyone must assume their responsibilities, from the teacher who teaches to
the student who learns.

Therefore, teachers must arouse curiosity about this topic in students, helping
them learn that what seems difficult is not always the case. The most profoundly
traditional teaching methods are not always the most attractive to the student. It is
necessary to innovate in accounting, making it more attractive to the target audience.

Considering the above problem and its importance for universities in general
and teachers and students in particular, this article aims to identify how the teach-
ing of accounting has been taught in HEIs as it intends, through a systematic
literature review based on articles published in journals in this thematic area,
understand what the necessary skills that accounting students must have to be
successful in learning this curricular unit are.

1 IntechOpen
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Students’ approaches to the learning context and their perceptions are consid-
ered the primary influence on their success [1, 2]. According to Entwistle et al. [1],
student learning is more affected by the perception of teaching than by the teaching
methods themselves. In this context, teaching includes methods and a strong
teacher-student interaction, which is fundamental to a good university learning
environment [3, 4].

A fundamental principle of student-centred learning refers to the importance of
being consulted about the teaching process of which they are an integral part,
leaving the more traditional pedagogical approaches in which teaching was centred
on the teacher, thus making the student more passive [5, 6].

Several research types have concluded that student involvement is one of the
crucial aspects of their learning, directly influencing retention rates [7-9]. In this
sense, if universities intend to improve retention rates and student satisfaction with
the teaching-learning process, they need to pay more attention to students’ real
needs and expectations [6].

Ramsden and Entwistle [10] refer that the quality of teaching, in whatever area,
is directly influenced by teachers’ attitude. As a general rule, ineffective teachers
promote discouragement of positive attitudes by students.

Students’ educational experience and learning background have a substantial
influence on their orientation to study [11, 12]. Some authors argue that the stu-
dent’s behavior concerning learning is strongly related to their motivation [13].
However, this also varies according to the learning field [14].

The literature identifies three approaches related to simple, profound and self-
tulfilling approaches, being said that a student who takes a more straightforward
approach is intrinsically motivated. One who takes a deeper approach is intrinsically
motivated [15]. In the context of accounting, it is stated that students must first
learn the terminology, basic concepts and procedures and only later can they
use their new knowledge acquired according to the context in which they are
inserted [16, 17].

In the context of the present research, it appears that the learning of
accounting does not escape the rule of what has already been saying about
perceptions, attitude, teacher involvement, student involvement and motivation.
Accounting teaching is seen as essentially technical [18], which is an area that
usually attracts a population with a more advanced academic level. It is recurrent
that a graduate student reveals more significant difficulties in learning this
subject than a graduate or master student [19]. Some studies reveal that there
are some obstacles in the learning of this topic, where the absence of previous
school bases, the inexperience resulting from the diversity of the student
population, language barriers, socio-economic, cultural and educational contexts
are highlighted. Oral and written communication skills are also considered
fundamental to the success of accounting learning, and HEIs need to be concerned
with finding ways to improve these capacities in order to obtain better future
results [20-22].

These aspects can prove to be obstacles that increase the complexity of the
learning environments in HEIs, posing problems related to heterogeneous compe-
tencies among students that directly influence learning [23]. In fact, a gap between
students ‘expectations and what they experience can result in students’ resistance to
accepting new teaching approaches, leading to less academic performance or even,
in extreme cases, abandoning the institution [24, 25].

Universities are faced with the challenge of maintaining a balance between
the products (courses) they offer and the actual preferences of their customers
(students), trying to optimize this balance in order to remain in the market [26].
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Concerning accounting, universities need to keep up-to-date by not shying away
from the need to keep up with technological innovation that allows them to take a
learning approach that complements traditional teaching [27].

In addition to increasing technological updating in accounting education, it is
necessary to make it more practical, encouraging student participation in projects
aimed at their learning in the field [28].

The accounting learning approach is influenced by how students view it and can
be superficial or profound, leading to different learning outcomes making them
capable of solving more or less complex problems as well as making them more or
less capable of understanding the social and critical perspectives of accounting [29].
Some studies show that most accounting students learn only superficially this sci-
entific field of knowledge, thus becoming less able to solve problems that prove to
be more complex [30-33].

On the other hand, working in a team is acknowledged as a good accounting
learning practice as the exchange of experiences and acquired knowledge allows
students to improve their learning skills [34].

The present research intends to fill a gap found in the literature related to the
fact that no systematic review of the literature has been found that focuses in detail
on the teaching of accounting in HEIs and whose scientific publication has been
carried out in one of the most important journals in this field of knowledge:
Accounting Education.

2. Literature review
2.1 Accounting teaching and learning in higher education

Learning depends on the availability of time one gets assigned and the intellec-
tual resources made available to achieve the expected results. In this sense, one
of the main motivations of students is competitiveness with their colleagues [35].
As a result of several types of research, it was possible to identify the main aspects
that influence learning, being the structure and relevance given to the contents [36],
the conception of learning [37], motivation [38] and the approach to learning [36].

According to various researches, in order to be successful in accounting teaching
and learning, several skills are needed, such as an excellent entrepreneurial spirit,
good ability to solve practical problems, communication and interpersonal skills,
good management and negotiation skills as well as an excellent theoretical back-
ground [39, 40]. In this sense, the skills of the professional who teaches and the
student who learns must be much more than essentially technical, maturity, inter-
personal effectiveness and general psychological well-being are necessary, not for-
getting other essential aspects such as oral and written communication skills, sound
reasoning and reasoning skills [39, 41].

From the students’ point of view, academic success is of paramount importance,
as the possibility of failure entails emotional and financial costs [42]. According to
these authors, from the point of view of the HEISs, students’ failure can promote
discredit caused by high retention rates.

Marriott [43] refers that teachers who teach the curricular accounting units
assume themselves as extrinsic motivators of their students in the sense of indicat-
ing the right path for learning, which, in the vast majority of cases, is essentially
superficial. However, students’ approaches to learning can be modified through
new teaching strategies aimed at improving academic results, that is, teaching
methods that are oriented towards a more practical component and more related to
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the fundamental requirements of the accountant profession [44, 45]. In education
in general and of accounting in particular, one of the main concerns is related to the
apparent ineffectiveness of the teaching given in the HEIs, and this inefficiency is
attributed to the lack of motivation shown by both teachers and students [46]. Bui
and Porter [47] refer that in the teaching of accounting, the students lack the
desired skills. However, the teachers’ lack of time to devote the necessary energy to
their teaching is also the problem, making it more stimulating and motivating. In
turn, students also report some disappointment as they find that their teachers are
not enthusiastic about teaching, which causes demotivation. The latter author
mentions in his research that the students see the teacher’s enthusiasm as essential
to increase their intrinsic motivation in an indirect and extrinsic way directly,
assuming itself as a preponderant factor in the evaluation of the quality and effec-
tiveness of teaching. Another aspect mentioned in the literature is related to the gap
between the expectations previously established by the students and the reality they
encounter in the classroom environment [46].

Patel et al. [48] report in their research that accounting students are influenced
by cultural and social factors that interfere with their ability to learn. In this sense,
language-related barriers are also important in learning and can constitute obstacles
to the interiorization of contents [49].

Students’ experience throughout their academic career also influences their
orientation towards study, making them more independent as a result of their
greater adaptation to the academy in general and to the curricular units in learning
in particular [50]. The same author states that the greater the educational experi-
ence of students, the less dependent they become on teacher-centred learning as a
result of the number of years of presence in the academy. This conclusion is con-
sistent with the research carried out by Lee and Lodewijks [51]. They concluded
that students in their final year of university are more likely to change their learning
approaches than their peers in the early years. Within this line of thought, several
researchers refer that accounting students must experience rigorous and profound
learning of topics to apprehend them consistently in the sense that, if they choose
this field in the future, they become better professionals [52-54]. Despite consider-
ing the importance of rigor and deepening of learning in accounting, these same
authors consider it is challenging to lead students to this intellectual aspiration,
saying that it would be essential that this type of learning be experienced as early as
the first years of higher education.

Turner and Baskerville [55] also concluded that a general change in accounting
students’ attitude, focusing on more profound and more rigorous learning in the
first weeks of the course, allows you to provide them with a solid basis for their
learning be more active and effective.

As research is a constant academic requirement, teachers inevitably have to pay
attention to it, sometimes neglecting, even without any intention, the quality of
their classes [56]. However, with the impact of accounting research less academi-
cally visible and therefore more difficult to value, as in other areas [57], this makes
that in many cases, research related to this area does not become an asset that
influences students, for research in accounting has been identified as a process that
is excessively away from the practical reality that is the one which is more prevalent
in the context of the teaching-learning process in HEIs [58].

2.2 Student learning skills and teacher teaching strategies -
Crawford et al. [59] refer in their research to the necessary skills that a student

should have when entering the job market in the field of accounting and the skills
that future employers expect them to have. In fact, knowledge of these skills is a
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strong help for teachers to adapt their teaching methodologies to fulfill those
needs. The study concluded that analytical, oral and writing skills are fundamental,
so it should be easily seen that universities have every interest in moving in that
direction.

In the context of accounting education, it appears that there is an effort aimed
at encouraging students to greater participation through the construction of
their knowledge and practices [48]. In this sense, accounting students, to
achieve excellence goals, need to integrate and adapt to learning approaches
that improve academic performance, progress and seek superior quality learning
results [60-62].

Although students’ efforts are crucial to their academic success, the importance
of accounting teachers cannot be overlooked, who must, above all, be aware of the
needs and difficulties of students in the classroom and outside the classroom [63].
The author mentions in his research that the program’s quality, the methodology
used, and the resources available prove to be fundamental for the improvement of
the accounting learning environment.

Many studies related to teaching and learning focus on certain concrete aspects
of teaching, such as strategies, skills and methodologies applied to each context
[64]. However, according to these authors, education in general and its strategies,
skills and methodologies applied in particular cannot be considered just as an iso-
lated sequence in order to achieve particular objectives. Teaching should be seen as
a set of relationships where changing one aspect necessarily requires changes in
other aspects [62]. However, in the vast majority of cases, this aim is tough to
achieve.

Regarding the methodologies preferred by students, studies show that students
prefer expository classes, with step-by-step teaching, resolution of exercises and
functional specification of content instead of other methodologies [62]. However,
the various teaching methodologies are never completely good or bad, effective or
ineffective, appropriate or inappropriate as they depend on several factors that
affect the success of the teaching-learning process, such as teacher quality, content
difficulty, classroom environment, school background, among others [65].

A single teaching method usually cannot create all the conditions effectively
because each topic has its complexity and specificity. It is necessary to adapt to the
best method for each situation. Teachers may find it impossible to adopt very
sophisticated teaching strategies because the curricular unit is very specific, techni-
cal and sometimes also theoretical from a conceptual perspective [66].

In the era of digital technology, it becomes crucial to understand whether the
teaching of accounting should initiate innovative changes in its methodology, trying
to understand whether this change may or may not bring pedagogical complexities
resulting from innovative approaches [67].

Owens and Price [68] found in their researches that the use of technologies is
already so every day that, in the classroom, students already consider them as
traditional teaching. For this reason, the authors question whether education has
already reached a turning point and is on the threshold of being entirely
transformed by innovative digital technologies that place it on the next level of
qualitative evolution. However, according to Taylor and Newton [69], students are
still not convinced that technology can improve their learning experience.

Several researchers say it is a significant challenge to adapt universities to new
teaching methodological trends that increase student preferences and teacher moti-
vation [70-72]. The truth is that many teachers remain accustomed to the usual
routine, resisting the necessary change in the teaching paradigm [73-75], mainly
ignoring the necessary change due to apparent lack of knowledge of new
technologies [76].
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Watty et al. [77], in their research, concluded that some professors are innova-
tive in the application of new technologies. However, there are still many that prove
to be inhibitors to their use. These authors discovered four factors that demonstrate
resistance to the implementation of new technologies in the teaching of accounting.
These factors are (1) resistance of the teaching staff - insofar as it appears that the
teaching staff presents resistance to the use of new technologies due to the existence
of opposition to the change in teaching methods. This resistance is due to the lack of
knowledge/adaptation to the use of new technologies and also to the preference of
teachers for more traditional teaching approaches; (2) Individual and solitary inno-
vators - insofar as there are teachers who individually try to implement new tech-
nologies, being, in their curricular units, pioneers of innovation. However, they
report that when they tried to implement new technologies, they felt strong resis-
tance from their co-workers; (3) Comfort zone and generational attitudes - it
appears that the teaching staff is resistant to the use of new technologies due to the
existence of opposition to the change in teaching methods. This resistance is due to
the lack of knowledge/adaptation to the use of new technologies and also to the
preference of teachers for more traditional teaching approaches; (4) Lack of sup-
port from teaching staff — the lack of support from the rest of the faculty was found
as a form of resistance to the adoption of new technologies. The lack of support is
due to the lack of knowledge that some teachers reveal about the use of technology,
the need to relearn and the fear of appearing incompetent for not knowing how to
use these tools.; (5) Lack of time and overwork by the teaching staff - the teachers
revealed that the immense workloads they have do not allow them to spend time
learning new technologies that then allow them to have the background to use them
properly in the teaching process learning in the classroom.

In line with the previous study, it can be said that while many teachers have
been striving to improve the teaching and learning process, others remain stagnant
and willing to keep everything as usual [73-75, 78-80].

Concerning accounting, the perception of researchers is the same. There are
professors interested in being innovative [80] but many others in being inhibitors
[73, 78, 81].

The curricular unit of accounting has been somewhat slow in adopting technol-
ogies that improve its results [80]. Although there is a growing effort to adopt
technology in order to improve the teaching of accounting [82], such an objective
remains limited in time and space [81, 83, 84].

In addition to all the aspects already mentioned, it is also interesting to address
others explored by the literature that prove to be relevant to the topic highlighted
here.

Student feedback is a crucial aspect of the teaching-learning process’s success,
whether in the area of accounting or any other area. Watty et al. [85] state in their
studies that a meaningful way to improve the quality of accounting teachers’ classes
is related to the need to obtain student feedback regarding the whole process. The
authors state that feedback allows students to identify the difference between their
performance and their goals. Moreover, on the other hand, it allows students and
teachers to adopt new methodologies and strategies of teaching and learning,
respectively, in order to achieve the goals of better-quality teaching.

The uniformity of accounting education within a country or between different
countries would also be relevant as it would allow an international student to learn
this curricular unit in the same way as internal students, this proving to be a helpful
teaching tool in order to be able to understand better the educational systems of
accounting around the world [86].

The origin of the students who attend the curricular accounting unit is also of
relevant analysis to understand the teaching problem of this curricular unit. There
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are two types of students, those who bring secondary education bases and those
whose bases are reduced or practically nil. There are students whose provenance is a
professional education and brings many bases because they are directed to a more
practical component and students from regular general education who do not have
access to any accounting discipline. In that sense, Abhayawansa et al. [87] refer that
students exposed to accounting learning before entering university usually achieve
better academic results than the rest. This conclusion suggests the need for univer-
sities in general and teachers in the classroom to adopt mechanisms and methodol-
ogies that allow everyone to have access to learning in an integrated and sustained
way, leaving no one behind [88].

The student’s cultural background and knowledge of the literature also contrib-
ute to the improvement of skills in the area of accounting learning, since the
original, creative, imaginative and multicultural thinking added to scientific rigor
allows for more excellent reflection and the ability to apply the knowledge acquired
in the university context [89].
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Figure 1.
Search criteria.
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Students’ initial choices when entering higher education also influence their
future intention in a particular area, that is, a student who at the beginning of his
academic life chooses accounting as one of his areas of choice maintains his dedica-
tion to this area typically, becomes a better professional, and his intention to pursue
a career related to this topic increases [88].

Cooperative learning through the formation of working groups within the class-
room can also condition learning. Suppose the teacher purposefully selects the
working groups to promote the exchange of knowledge between the most prepared
and the least prepared students. In that case, this increases learning by exchanging
ideas and knowledge between students who are in different stages of learning with
each other [90].

In the following chapters, the methodology that guided the present research is
presented, followed by the same and respective conclusions.

3. Methodology

According to Barafiano [91], the research method adopted was quantitative,
confirmatory and descriptive research. This chapter describes the research process
adopted, following the research process advised by Tranfield et al. [92]: (1) review
planning; (2) systematic review; (3) review disclosure.

It was defined as a base research criterion that only articles published in the
Accounting Education magazine and that was indexed in the ISI Web of Science and
Scopus databases, whose abstract addressed accounting education in the context of
HEIs, would be analyzed. In the initial search, 808 articles were found (130 in WOS
and 678 in Scopus) published between 1992 and 2019. Duplicate articles were
eliminated, abstracts of all articles were read, and only those that dealt with the
topic of teaching accounting in HEIs were considered, leading to the exclusion of
410 articles that, despite dealing with the topic of accounting in general, did not
deal with the topic of teaching accounting in HEIs. Figure 1 shows the search
criteria used in this study.

Number of papers by Year

m N2 de pul

Figure 2.

Number of papers evolution (1992-2019).
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4. Results
4.1 Final output (N = 398 articles)
4.1.1 Number of publications by year

The first and last research work published in Accounting Education on teaching
accounting in HEIs was written by Wilson [93] and Coetzee et al. [94].

In the period between 1992 and 2019, which is the period in which the 398
articles included in this study are located, the number of publications varied, with
the years 1997 to 1999 having the lowest number of publications (0) and the year
2013, which reached the highest number (39). Analyzing the period in question, we
can say that from 2008 onwards, the number of publications was consistently above
20, except in 2019, which at the date of this research had not yet ended (Figure 2).

The years 2011 and 2013 were the most productive, with 35 and 39 articles
published respectively.

4.1.2 Authors with five or more publications

As the primary author, the number of publications by each author, the analysis
of the 485 articles in our database allows us to verify that there are 20 authors with
five or more publications on teaching accounting in HElISs, totalling 147 articles from
the complete database. The remaining 139 authors have between 1 and 4 articles
published on average (Figure 3). The authors with the most significant number of
publications are Jackling, Beverley F. (h-index 16); Marriott, Neil (h-index 9) and
McHugh, Gerard (h-index 2).

4.1.3 Most covered areas of knowledge

There are several areas of knowledge in which research has focused, with
Accounting Educations with 200 articles, Financial Accounting with 62 and
International Accounting with 25 as the main areas.

Number of publications by Author

m N2 de publicacdes

Figure 3.
Number of publications by author (1992-2019).
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In Figure 4, we can observe the main areas of knowledge on which the research
works published in the Accounting Education magazine focused.

4.1.4 Most covered topics

Regarding research topics, these are diverse, with the main topics related to
academic performance (38 papers), the adoption of technologies in teaching (20
papers) and teaching methodologies (17 papers), among many others being
highlighted, as we can see in Figure 5.

Number of publications by knowledge areas
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Figure 4.
Number of publications by knowledge areas (1992-2019).
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Figure 5.
Most covered topics (1992-2019).
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4.2 Top 20
4.2.1 Main authors and respective citations

The criteria for presenting results that will be used from now on will be based on the
20 most cited articles. It was necessary to count the citations that occurred in WOS and
SCOPUS and thus reach the 20 most cited articles in the totality of the two databases
used. Table 1 presents the TOP 20 most cited articles in the sum of both databases.

4.2.2 Structure and content of the TOP 20 articles

Table 2 presents the results extracted from the TOP 20, providing us with
relevant information on the main empirical data resulting from the various investi-
gations. Regarding the methodological dimension, the most general studies are
quantitative with 55.3% of publications (16), followed by qualitative with 24.1%
(7), then mixed methods and literature review have 10.3% (3) each of methodology
predominance. Empirical studies with the application of surveys are the most used
to research how accounting is taught at HEIs and the necessary skills that the
professional in the area of accounting must have to be an effective teacher in higher
education. Surveys were used in 15 articles (51.7%), interviews in 6 (20.7%), sur-
veys and interviews in 4 (13.8%) and the remaining 4 (13.8%) were essentially
theoretical without application of any inquiry and/or interview.

4.3 TOP 20 vs. N = 485
4.3.1 Main research topics

Regarding the main research topics covered in our research articles, the topic
most addressed in the total output is that which is also the most researched in the
Top 20. Then there are two topics (Adoption of Technologies and Teaching Meth-
odologies) that are very much addressed in the final output that is not found in our
Top 20. The topics located in the 4th and 6th positions of the complete database are
also in the same position in our Top 20, together with the topics Cooperative
Learning and School and students’ cultural background. In Table 3, we can see the
complete information of the general overview of the most discussed research topics.

4.3.2 Research paradigms (N = 398 vs. TOP 20)

For the classification of articles according to their paradigm, the study of Hopper
and Powell [117], shown in Figure 6, which based on a structure defined by Burrell
and Morgan [118], synthesized accounting research into a taxonomy based on two
axes, where the researcher’s variety of ontological and epistemological assumptions
is represented on one axis and the assumptions about human nature and its
relationship to social change are represented on the other axis.

A general analysis made to the final output of the 385 articles allowed us to verify
that the main paradigms addressed are the Interpretative with 50% of the occur-
rences, followed by the positivist with 41%, with 8% we find articles with both
approaches simultaneously and with 0.25% the critical paradigm. In the Top 20, we
find that the positivist paradigm is the one that is used in most articles with 60% of
occurrences, followed by articles with a positivist and interpretive paradigm simul-
taneously with 30% of occurrences, the interpretive paradigm with 9% and with 1%
the critical paradigm.

11



Accounting and Finance Innovations

Position Authors Paper Title Total Total Total citations
citations citations WOS + SCOPUS
WOsS SCOPUS
1° Sangster You Cannot Judge a Book by Its 20 26 46
[95] Cover: The Problems with Journal
Rankings
2° Moya et al.  Performance-based Incentives and 14 17 31
[96] the Behavior of Accounting
Academics: Responding to Changes
3° Dulletal.  Achievement Goal Theory: The 12 16 28
[97] Relationship of Accounting
Students’ Goal Orientations with
Self-efficacy, Anxiety, and
Achievement
4° Everaert The relationship between 1 13 24
etal. [98]  motivation, learning approaches,
academic performance and time
spent
5° Dalyetal.  Using Group Work to Develop 11 13 24
[99] Intercultural Skills in the
Accounting Curriculum in Australia
6° Rackliffe Excel in the accounting curriculum: 9 12 21
and perceptions from accounting
Ragland professors
[100]
7° Spraakman Employers’ Perceptions of 11 9 20
etal. [101] Information Technology
Competency Requirements for
Management Accounting
Graduates
8° Carenys Digital game-based learning in 7 12 19
and Moya  accounting and business education
[102]
9° Levantet  Business simulation as an active 8 10 18
al. [103] learning activity for developing soft
skills
10° Aldamen et Does Lecture Capturing Impact 8 9 17
al. [104] Student Performance and
Attendance in an Introductory
Accounting Course?
11° Moore Exploring the Role of Symbolic 8 9 17
[105] Legitimation in Voluntary Journal
List Adoption
12° Webb and  The expectation performance gap 6 11 17
Chaffer in accounting education: a review of
[106] generic skills development in UK
accounting degrees
13° McGuigan  The Impact of Journal Rankings on 7 9 16
[107] Australasian Accounting Education
Scholarship - A Personal View
14° Hussain Journal Rankings, Collaborative 7 8 15
etal. [108] Research and Publication Strategies:
Evidence from China
15° Marriott Experiential Learning - A Case 6 9 15
etal. [109]  Study of the Use of Computerized
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Position Authors Paper Title Total Total Total citations
citations citations WOS + SCOPUS
WOs SCOPUS
Stock Market Trading Simulation in
Finance Education
16° Barac [110] Helping Disadvantaged Students: 7 7 14
Findings from the Thuthuka
Programme
17° Wenetal. Understanding the Intentions of 7 6 13
[111] Accounting Students in China to
Pursue Certified Public Accountant
Designation
18° Ellington = The impediments to the changeto 5 6 1
[112] UK university accounting
education, a comparison to the USA
pathways commission
19° Lindsay More than ‘continuing professional 5 6 1
[113] development: a proposed new
learning framework for
professional accountants
20° Cameron  Improving Ethical Attitudes or 9 0 9
and Simply Teaching Ethical Codes?
O’Leary The Reality of Accounting Ethics
[114] Education
Table 1.

Authors and citations (Top 20).

Authors Sample Methodology Review Main conclusions

Sangster [95]  Notapplicable  Qualitative Accounting The ranking lists of journals in the
(theoretical) Education  accounting area have an impact on

the quality of accounting research.
This means that often the inclusion
of the word accounting leads
authors to lower the magazines’
ranking level.

Moya et al. [96] Academic Quantitative ~ Accounting In view of the change in the
articles by Education  regulation of publications in Spanish
Spanish authors universities, these authors
on accounting considered a decrease in
for the period publications, jeopardizing the
between 1996 relationship between research and
and 2005. professional practice. Additionally,

they argued that this is because
publication in indexed journals is
favored exclusively.

Dulletal. [97] 521 studentsin  Quantitative = Accounting They argued that students’ goals and
the financial Education  their relationship to academic
accounting expectations, performance, self-
course at a US efficacy and test anxiety have a
public positive relationship. However, the
university. combination of mastery and

motivation regarding performance
goals can lead to better results in
terms of course scores.

13
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Authors Sample Methodology Review Main conclusions

Everaert etal. 388 Ist year Quantitative  Accounting Accounting students can opt for

[98] students of a Education  deep or superficial learning. In the
degree in study, they concluded that most
economics and students opt for deep learning over
administration superficial learning, which is
from a motivated by their motivation to
university in learn, their gender, their skills, and
Belgium the time they intend to spend

studying. This option leads to higher
academic performance.

Daly etal. [99] 192 Quantitative ~ Accounting Learning based on working alliances
international Education  between students from different
students cultural backgrounds allows for a
studying at an very positive multicultural exchange
Australian and higher learning levels compared
university to control groups. The students

participating in these alliances
showed higher learning levels of the
contents and cultural increases
resulting from the exchange of
experiences with their colleagues
from other nationalities. It is also
concluded that accounting students’
intercultural learning is
fundamental for their future
globalized labour market.

Ramachandran Accounting Quantitative ~ Accounting Most of these teachers use Excel to

et al. [115] teachers and of Education  teach their classes. However,
other similar students often do not show skills to
areas work in the classroom with this

software. This means that there are
still disconnects between teachers
and students’skills regarding the use
of computer tools in class.

Spraakman et Senior financial ~Qualitative Accounting They concluded that technology and

al. [101] advisers and Education  information tools are crucial for
their accounting and finance
subordinates in professionals. Their findings
large New explicitly provide information that
Zealand accounting teachers should integrate
companies. the use of these tools in their

programs.

Carenys etal.  Not applicable  Literature Accounting The results allow us to understand

[116] (theoretical) review Education  Dbetter the effectiveness of using

games in these areas.

[103] Undergraduate  Quantitative =~ Accounting They concluded that the skills and
and Education  abilities of students in the use of the
postgraduate simulator are influenced by the
students from ethnic, cultural and professional
the university experience of the students and that
campuses of it also requires that there be sharing
Paris, Nice and of practices in a context of global
Lille, to apply a education.
business
simulator

Aldamen etal. 254 students in  Quantitative ~ Accounting There is a weak positive relationship

[104] the first year of Education  between capture/attention and the

the introduction

performance obtained with the use
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Authors

Sample

Methodology Review

Main conclusions

to financial
accounting
course in Qatar.

of lectures, mainly taking into
account the variables: average
grades, frequency, gender and age.
However, students with good
performance value these lectures as
an efficient pedagogical resource, in
contrast to students with lower

performance.
Moore [105] Not applicable  Qualitative Accounting They concluded, with some caution,
(theoretical) Education  that issues of symbolic legitimation
in assessing the quality of research
can play a crucial role in the
processes of listing and classification
of journals.
Webb and Application of ~ Quantitative =~ Accounting In order to gain an understanding of
Chaffer [106]  questionnaires Education  how accounting courses are geared
to CIMA interns towards the professional
at UK (valid requirements of the market, they
answers = 1655) concluded that there is still a need to
improve, at the level of students,
their oral communication skills,
their global view on the
organization, their ability to
resilience and their ethical
conscience.
McGuigan University and ~ Quantitative ~ Accounting The ranking of the journals where
[107] accounting Education  scientific articles are published is
teachers seen as the main measure of
academic performance in the area of
accounting. The article concludes
that this narrow measurement
approach must be abandoned in
order to encourage creativity and
innovation in business research in
order to solve the really important
problems that we face in the present
and that we will have to face in the
future.
Hussain etal. 200 participants Mixed Accounting Most respondents of Chinese origin
[108] atan (quantitative ~Education  use the ranking list of the
international and university’s own magazines to assess
symposium at  qualitative) their quality;
Shanghai However, this option generated
University of conflicts for 73% of the interviewees
Finance and when collaborating with other
Economics academics from other universities
due to the variation in the
classification criteria of the journals
being different.
Marriott etal. 97 UK Mixed Accounting There is effectiveness when
[109] universities (quantitative Education  presenting educational simulators
with higher and for the student and the teacher,
education qualitative) which leads to a better
programs in understanding of the complex
finance. concepts inherent in the area of
finance.
Barac [110] 12 students Qualitative Accounting The characteristics of a support
from a Education  program, which involves the various
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Authors Sample Methodology Review Main conclusions
university in interested parties, which aims to
Africa help socioeconomically most

disadvantaged students to study and
simultaneously have a job are
fundamental to their success, both
academic and professional These
support programs are essential so
that students can more easily enter
the restricted labour market.

Wen etal. [111] 288 accounting  Quantitative =~ Accounting There is a genuine interest in

students Education  obtaining the title of certified
(undergraduate accountant by students, in view of
and masters) the prospect of becoming

independent professionals in the
labour market and the influences of
professionals of excellence in the
area.

Ellington [112] Theoretical Qualitative Accounting By comparing US and UK
Education  universities with respect to the

changes that business environments
demand, they concluded that UK
universities should change their
programs in accordance with
accounting bodies, institutional
policies and the identity of
professors of universities.

Lindsay [113]  Theoretical Qualitative Accounting Through the development of a
Education  holistic and interactive framework,
they have helped accounting bodies
and accounting professors to
interact and train future accounting

professionals
Cameron e Senior year Quantitative ~ Accounting Regarding the sensitivity that
O’Leary [114]  students of Education  students have about ethical, moral
accounting and legal issues and attitudes and

their effectiveness in the accounting
area, they concluded that training in
accounting ethics needs to be
reassessed for it to be effective.

Table 2.
Overview of the main conclusions of published articles on teaching accounting in HEIs - Top 2o0.

Tables 4-7 shows the unit of analysis of the articles (Students /Teachers /
Students and Teachers/Others), the research paradigms used (Positivist, Interpre-
tative), that is, the theoretical and methodological frameworks for interpreting the
phenomena used by the researchers, as well as the essential topics addressed by the
authors and the respective authors of the scientific articles that addressed them are
also presented.

Analyzing the articles that focus on the “Students” analysis unit, we verified the
existence of positivist articles (8 articles) and only 1 interpretative positivist article.
Concerning the “Teachers” analysis unit, we found that the positivist nature (5
articles) and the positivist/interpretative nature (3 articles) simultaneously in the
same article are the observed paradigms. The topic of analysis, “Academic Perfor-
mance” and the one with the most significant number of articles, is the topic whose
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Thematic

Final Output
(N =398)

Top 20

Academic Achievement

38

Adoption of Technologies

20

Teaching methodologies

17

Oral, written and linguistic skills

16

Professional qualification

16

Student Attitudes

Accounting Teaching

Ethics

Research Quality

Curricular Adjustment

Cooperative Learning

International Accounting Standards

Student evaluation

Curricular internships

Learning Tools

Using Multiple Choices

School and cultural background of students

Challenges for teachers

Qualification tests

Access to Profession
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Student Choices

=

Academic fraud

Information systems

Professional skills

Professional commitment

Ph.Ds

Choice of Magazines

Continuing Professional Training

International Education Standards (IES)

Learning Methods

Plagiarism

Typology of classes

Quality of teaching

Education Systems
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School dropout

Access to Higher Education

Accreditation of courses

Adoption of Technologies

Professional affiliation
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Thematic Final Output Top 20
(N =398)
Work-based learning 1 X
Evaluation activities 1 X
self-evaluation 1 X
Performance evaluation 1 X
Didactic Bibliography 1 X
Curriculum 1 X
Student performance 1 X
Employability skills 1 X
High school 1 X
Student involvement in learning 1 X
Choice of Profession 1 X
Professional Exams 1 X
Student expectations 1 X
Instructional feedback 1 1
Assessment methods 1 X
Accounting research 1 X
Financial literacy of managers 1 X
Mentoring 1 X
Student motivation 1 X
School Organization 1 X
Perceptions about education systems 1 X
First job 1 X
Learning Problems 1 X
Support programs 1 X
Merit Programs 1 X
Problem-solving 1 X
Personality traits 1 X
Table 3.

Main research topics: TOP 20 vs. N = 485.

research approach differs concerning the paradigms used. It appears that the
approaches were different between different authors on the same topic. Three
articles each follow the research topics Students’ attitudes; School and cultural
background of students. Cooperative learning; Oral, written and linguistic skills and
Challenges for teachers (Table 4).

By analyzing Table 5, we can see that, concerning the articles that focus on the
“Teachers” analysis unit, it is verified that the positivist nature leads with 5 articles,
followed by the positivist and interpretative nature with 3 articles, not finding
articles of only interpretive nature. The topic with the most significant number of
published articles is the topic “Challenges for teachers” with three articles, followed
by “Typology of classes” and “Adoption of technologies” with 2 articles each.
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Radical humanism

Radical Change

Radical Structuralism

Critical
Accounting
Research

Subjectivism

Interpretive
Accounting
Research

Interpretive

Mainstream
Accounting
Research

Objectivism

Functionalism

Regulation

Figure 6.

Taxonomy of accounting research. Adapted from: Hopper and Powell [117].

Analysis Research Paradigms Topics covered Author (s) and
Unit Year
Students Positivist Student Choices [111]
Student attitudes [104, 97, 98]
Feedback [111]
Academic achievement [107, 111, 97, 106]
Curricular internships [111, 106]
School and cultural background of [104, 114, 98]
students
Cooperative learning [99, 104, 98]
Oral, written and language skills [104, 98, 106]
Positivist e School and cultural background of [103]
Interpretative students
Table 4.

Research paradigms and topics addressed - analysis unit: students.

By analyzing Table 6, we can see that in relation to the articles that focus on the

unit of analysis, “Students and Teachers”, there is only interpretative nature

(2 articles).

By analyzing Table 7, we can see that concerning the articles that focus on the
analysis unit “Other topics”, there is a predominance of articles with a critical
nature (3 articles), followed by a positivist and interpretive nature with 1 article
each.

Analyzing the topics covered in the articles, we can see that the vast majority are
centred only on the student. However, there are also topics centred on the teacher
and other topics that are not centred on the student or the teacher. The most
addressed topics are academic performance (4 articles), followed by the research
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Analysis Unit Research Paradigms Topics covered Author (s) and Year
Teachers Positivist Continuing professional training [113]
Challenges for teachers [109, 106, 100]
Typology of classes [109, 112]
Positivist e Interpretative Technologies Adoption [101, 103]
Support programs [110]
Table 5.

Research paradigms and topics addressed - analysis unit: teachers.

Analysis Unit Research Paradigms Topics covered Author (s) and Year
Students and Teachers Interpretative Learning Tools [103, 100]
Table 6.

Research paradigms and topics addressed - analysis unit: students and teachers.

Analysis Unit Research Paradigms Topics covered Author (s) and Year
Others Positivist Ethics [114]
Interpretative Quality of research [105]
Critic Choice of quality magazines [95, 108, 96]
Table 7.

Research paradigms and topics addressed - analysis unit: others.

topics “Students’ attitudes”;” School and cultural background of students”; “Coop-

erative learning”; “Oral, written and linguistic skills” and “Challenges for teachers”
with 3 articles each.

5. Conclusions

This systematic review of the literature was directed solely and exclusively to the
magazine Accounting Education to identify articles published over 28 years of
scientific contribution to knowledge evolution. We identified how many studies
related to the Teaching of Accounting in Higher Education Institutions (HEIs) had
been published in the Accounting Education magazine since the journal started its
scientific activity. We proposed a ranking of articles based on the volume of cita-
tions in the WOS and SCOPUS databases. We described the main conclusions and
research methodologies used in the TOP 20, described the main research topics and
described the research paradigms used in the articles. This issue of the epistemo-
logical paradigms used by accounting researchers is relevant and rarely addressed in
the literature, being a significant contribution. Based on the results found, we
verified that most of the studies carried out used quantitative and qualitative
research methodology, which reveals the robustness of the researches carried out,
the relevance of the conclusions drawn from each study and the contribution of
each research to the increase of knowledge on this thematic area. The systematic
review of the literature carried out shows concern in HEIs to promote quality
education in general and the curricular accounting unit. It was found that the vast
majority of concerns inherent to the research of this topic are encompassed in the
students’ skills, teaching methodologies and teaching-learning strategies. It was also
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found that teachers and students’ intrinsic and extrinsic motivation are preponder-
ant for increasing commitment and dedication to the accounting area. The way
students approach learning, superficial or deep, is also a determining factor for their
academic success and professional future in the field.

It was also possible to identify several research areas and topics on which the
teaching of accounting in the HEIs is approached, such as the students’school
background, oral, written and linguistic skills, cooperative learning, curricular
internships, adoption of technologies, among other particular topics of interest,
explained throughout this research, for the understanding of the phenomenon
under study.

It appears that over the past 28 years, the research on teaching accounting
published in this journal is related to good teaching practices, both methodologi-
cally. In terms of the skills of those who teach and those who learn, an evolution in
the quality of teaching occurring. Researchers’ effort has promoted and relaunched
the curricular accounting unit to a level of excellence both in research and in the
quality of teaching by teachers and learning by students. HEIs and their entire
hierarchical organization, with their support and strategic plans, have contributed a
lot to make the success and continuous improvement of accounting education in
HEISs a reality. The present research is thus able to fill a gap found in the literature
by focusing only on one journal, which is a reference in the area of accounting
education, summarizing the main published studies on the subject under analysis,
enumerating the main topics addressed by the researchers and enunciating the
epistemological research paradigms that guided each research. Based on the results
found, this article identifies research paths that can be explored to provide greater
consistency and substantially increase the theoretical and empirical knowledge
related to the teaching of accounting in HEIs.
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Chapter

Knowledge and Skills Required in
Accounting Education: A
Comparative Study

Rim Khemiri

Abstract

Accounting education should continually evolve in order to better prepare
future professionals for the ever-changing needs. This study aims to ascertain the
knowledge, skills and teaching methods considered to be the most important for the
successful practice of Certified Public Accountants (CPA). For this purpose, we
conducted a survey of 306 CPA and CPA trainees in Tunisia, focuses on four
dimensions: knowledge (19 items), professional skills (22 items), technological
skills (18 items), and teaching methods (12 items). Results indicated that there are
significant differences among the tow subgroups responses regarding the perceived
importance of such knowledge and skills. This research presents what the respon-
dents agreed upon as being the most important in terms of knowledge, skills, and
teaching methods for the accounting profession. The findings also revealed that
there are a similarities and differences between the perceptions of Tunisian pro-
fessionals and those of Americans and Chinese professionals.

Keywords: Perceptions, Accounting profession, Accounting education,
Knowledge, Skills, Teaching methods

1. Introduction

We are witnessing an unprecedented acceleration of the evolution of the business
environment, particularly in terms of globalization, market liberalization and the
diffusion of new technologies [1]. This results in a constant pressure on higher
education institutions, so that they take into account these new constraints and adapt
constantly. Accounting education is no exception to the rule, and it has now become
necessary to make it evolve by introducing new goals, new tools and new courses.

This development is all the more urgent since some researchers [2-4] have
highlighted two disturbing phenomena in the United States: increasingly fewer
students opt for educations in accounting, and it is the least brilliant of them who
are now choosing this discipline. We can question the extrapolation of these trends
in our case, Tunisia. Developments related to globalization, liberalization of mar-
kets and the diffusion of new technologies require expanding both the knowledge
and the skills from professional accountants in order to meet the needs of the
profession in a changing environment. Several previous studies have examined the
question of what should be the knowledge and skills components in accounting
education programs [5-7].

1 IntechOpen
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This research fits into this context. Through a questionnaire-based survey
administered to Tunisian professional accountants, we will seek, first, to highlight
the knowledge, skills, and teaching methods seen as important for professional
accountants and, secondly, we will conduct a comparative study regarding the
knowledge and skills perceived as necessary by professional accountants practicing
in the United States, China, and Tunisia. Thus, to adapt to the environmental
changes mentioned above, accounting education must evolve in order to prepare
future professionals for these new requirements. Hence the interest of our research
questions: What kind of knowledge, skills and teaching methods are seen as impor-
tant for professional accountants? And secondly, do the needs of Tunisian accoun-
tants professionals match to those of Americans and Chinese’s professionals?

The remainder of the paper is organized as follows. The Section 2 presents the
study background and reviews the relevant literature. The third section describes
the research methodology. Perceptions of the Tunisian professional accountants are
described and discussed in Section 4. Finally, we conclude in Section 5 with impli-
cations for further research and practice.

2. Study background and literature review

In recent decades, considerable changes have occurred in the business environ-
ment, as well as in the nature and the role of the accounting profession. These
changes have led accounting education to fundamentally call itself into question
[1, 2, 8-11]. Indeed, in western countries, several academic studies and professional
reports have identified issues related to the accounting curriculum [5-7]. These
latter are considered traditional because they are focused on the training of students
to prepare for professional qualifying exams, to the detriment of teaching a broader
base of knowledge and professional skills [12-17]. These significant criticisms from
the accounting profession, as well as the rapid evolution of technologies [1], eco-
nomic globalization, and increasing competition in the business world have led
teachers in the accounting field to undertake a reform of accounting education,
both in the United States and in other countries [18-22]. Thus, in the American
context, since 1986 and in order to cope with these changes, the major accounting
firms (the “Big Four”) created a dedicated commission to study the correlation
between accounting education programs and the requirements of the accounting
profession resulting from new economic conditions. Due to perceived deficiencies
in accounting education, a great number of studies have been conducted, seeking to
improve it. Several studies were conducted in the United States, including the
report prepared by the Bedford Committee [12] promoting the reform of account-
ing education in the United States. Later, one report focused on the prospects of
international accounting firms and education [23] and, in 1990, the Accounting
Education Change Commission (AECC) published a report entitled: Objectives of
Education for Accountants, stating that the main objective of accounting education is
to prepare students to become professional accountants, instead of being profes-
sional accountants when they enter the profession [24]. In 1992 the AECC finally
recognized the existence of a mismatch between the desired profile of the profes-
sional accountant and the qualities offered by accounting education programs.
Furthermore, in its report on the future of the profession, the American Institute of
Certified Public Accountants (AICPA) called for a change in the accounting curric-
ulum in order to meet the requirements of the accounting profession [25]. For
example, these different studies have demonstrated the need to extend the
accounting curriculum towards a general accounting education, rather than focus-
ing on traditional training that is overly focused on preparing students for
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professional qualification exams [9, 13]. Indeed, in higher education institutions in
many countries, most accounting programs have been built too narrowly, with
limited knowledge and a lack of skills needed to perform the accounting profession
[2, 12, 24, 26, 27].

In their report entitled Accounting Education: Charting the Course through a Peril-
ous Future, the same view is shared by Albrecht and Sack [2]. These authors have
reached the conclusion that accounting education should change if it is to be rele-
vant and add value to the students and the community. Some educators have heard
these warnings and have made significant changes to their programs and curricula.
However, in general, the changes undertaken in accounting education have not
been expansive enough or were too superficial. A change is all the more urgent since
Albrecht and Sack [2] found a decrease in the number of students enrolled in
accounting. They also noted that both accounting practitioners and teachers have
made alarming statements about students enrolled in accounting, saying that stu-
dents completing their studies in accounting would not be real specialists in
accounting. These are serious problems and we believe that the criticisms are well-
founded. Not to mention the threats resulting from market changes and the fact
that some factors are not controlled. In addition, Albrecht and Sack argue that the
current accounting education should focus on teaching professional skills and
greatly expanding the knowledge base. In their report, Albrecht and Sack list a set of
knowledge, professional skills, technological skills, and teaching methods, and
study the perceived importance of American practitioners and teachers regarding
the components of this list. They found that there is a gap in the perception of the
importance as well as at the level of the ranking of the knowledge, skills and
methods. Teachers are following in the path of the practitioners in recognizing the
importance of teaching a number of skills and extra-accounting knowledge [2]. The
authors essentially recommend reconsidering the content of programs, focusing on
the development of skills at the expense of the excessive accumulation of knowl-
edge, and changing the pedagogy.

Later, in 2002, Francisco and Kelly proposed a continuation of Albrecht and
Sack’s work, particularly in the area of skills development. To do this, students were
asked to assess different professional skills in order to identify those that were the
most important for their future career. They identified differences in the perceived
importance of these skills between students enrolled in accounting education and
those registered in other disciplines. Although there are some variations in the
perceptions of students with practitioners and teachers, all stakeholders neverthe-
less agreed on the need for an immediate and thorough reform in accounting
education [2, 28, 29]. Since the report by Albrecht and Sack [2], concerns about the
curriculum, seemingly unchanged in the post-Enron era, have been renewed.
Attempts to fill in the gaps have not achieved a significant change, and accounting
education continues to be “limited, focusing strictly on technical accounting” [30].
Several authors have criticized the limited reaction of academics following the
accounting scandals, and advocated broadening the base of accounting education by
addressing the economic, social, cultural, and political roles of accounting [31-35].
More specifically, Ravenscroft and Williams [31] argue that “there are currently
serious omissions in the accounting curriculum which must be rectified, and that
accounting students are poorly trained in some critical areas. Almost, a decade later,
the Pathways Commission [5] identified a need for a new model of education that is
better aligned with the contemporary environment and evolving demands on
accounting professionals. It is the integrated competency-based framework devel-
oped as part of a research project of Lawson et al., [6], the first report of the Task
Force established in 2010 by the Institute of Management ccountants (IMA) and the
Management Accounting Section (MAS) of the American Accounting Association,
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to address certain issues of accounting education and make curriculum recommen-
dations for all accounting majors.

Although resistance to changes in accounting education seems to be considerable
[2, 17, 36], the above studies and reports produced a positive impact on the devel-
opment of the accounting education in the Chinese context. Indeed, several studies
have focused on the context of an emerging country as China [37-39]. In recent
years, due to the rapid evolution of economic reforms and the internationalization
of Chinese accounting, accounting education underwent considerable changes to
adopt western systems [40-42]. However, after more than two decades of reforms,
the Chinese system of accounting education is now quite similar to the U.S. model,
deemed traditional [43]. It is in this context that Lin et al., [37] estimate that the
Chinese accounting profession should now expect a higher level from the students
enrolled in accounting who will be the future professionals. For this, the authors
have sought the views of students, teachers and accounting practitioners about their
perception of the importance of the require knowledge, skills, and pedagogy, and
their assessment of whether or not the specified knowledge and skills component
have effectively been delivered by the existing accounting curriculum and pedagogy
in China. Although there is some variance in the survey responses, they generally
agreed on a set of knowledge and skills and methods deemed important for the
training of students. The results also reveal a gap between the most important
knowledge and skills for the profession and those taught. Thus, it appears that the
reform of accounting education in China is not only necessary, but indispensable.

At the international level, the problem of professional accounting education has
become increasingly important, which led the International Federation of
accountants (IFAC) to conclude that it is imperative to develop a general frame-
work and standards governing accounting education. To do this, the IFAC
Education Committee, International Accounting Education Standards Board
(IAESB) has developed International Education Standard (IES) aimed at profes-
sional accountants. In addition, the International Educational Guideline (IEG) No. 9
of IFAC asserts that “the objective of theoretical education in accounting is to
prepare future competent professional accountants ( ...) it is necessary to offer an
education that provides them with knowledge, skills and rules that allow them to
continue to enrich their background and adapt to change throughout their active
life” [44]. The IAESB sets standards to increase the “competence of the global
accountancy profession and contribute to strengthened public interest” [45].
Indeed, the IAESB declares that adopting IES practice will enhance education in the
public interest by “contributing to the ability of the accountancy profession to meet
the needs of decision makers” [46]. However, the challenge to the IAESB to moti-
vate education practice in its organizational field goes beyond influencing profes-
sional bodies and international regulators with an interest in globalized accounting
practice. Audiences involved in professional accountancy education also include,
for example professional bodies operating in countries at different stages of
development, national governments, private training providers, universities, and
employers [47].

In conclusion, the experience of the reforms in accounting education in the
United States, in China, as well as in other countries is a relevant reference from
which we can draw the inspiration to change the accounting education in other
contexts. Given the rapid integration of the Tunisian economy in the global markets
through its production of high technology products and the globalization of its trade
activities, accounting education in Tunisia is similar to that of the western world. It
is, as such, also confronted with this new requirement which has the objective of
training students in order to meet the challenges arising from the changing business
environment. It seems to us that it is time to suggest changes in the accounting
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education in order both to broaden the base of knowledge and to develop skills, and
change teaching methods. The timing is particularly appropriate since the Tunisian
government, after implementing LMD reform (License-Master-Doctorate) [48], is

currently putting implementing a new reform of higher education [49].

3. Methodological approach

In light of our research questions and our purposes, we conducted a survey using
a questionnaire prepared based on the literature focused on the theme of the
accounting profession needs and accounting education, on the IES and, lastly, on
the various existing questionnaires on this theme. The first draft was submitted to
three phases of pre-testing. Once finalized, the questionnaire was administered to
the 615" Certified Public Accountants (CPA) enrolled in the Association of CPA of
Tunisia, as well as to the 444 Certified Public Accountant trainees (CPAt) who
passed the national CPA examination and were, at the time, doing their internship.?

The survey instrument includes a list of knowledge (19 items), professional, and
technological skills (respectively, 22 items and 18 items), as well as teaching
methods (12 items). We asked respondents to express their views about their
perception of the importance of the required knowledge, skills, and pedagogy on a
scale of 1-4 (1 represents not at all important; 4 is very important).

CPA education seems appropriate to our object of research for three reasons.
Firstly, in the Tunisian context, CPA education is training that deals with a very
broad program, encompassing different subject matter already studied in the mas-
ter of accounting (level: high school diploma +4 years). Secondly, the Tunisian CPA
education leads to a prestigious national examination. Thirdly, success in this exam
allows students to become a CPA after the completion of three years of internship.

An initial release of our survey instrument was conducted by e-mail in Septem-
ber 2010. We then presented the questionnaire by hand to the 350 CPA and CPAt
who had not yet responded to our email. After four reminders, we received 131
questionnaires from the CPA and 175 questionnaires from the CPAt. Altogether,
306 usable questionnaires were collected and were entered into SPSS. The overall
response rate was 37%, including 26% for the CPA and 48% for the CPAt. Statistical
tests carried out in this study are descriptive statistics and comparison of means
tests.

4. Professional accountants’ perceptions

In this part of the study we will present the perceptions of professional accoun-
tants. First, we will put forward the differences in perception between the Tunisian
CPA and CPAt about the importance of the needs (4.1.). These needs are seen in
terms of knowledge, professional and technological skills, and finally, in terms of
teaching methods. Then, we will propose a comparison of perceptions in terms of

! The names of Certified Public Accountants as well as their e-mail address were obtained from the
membership directory, available on the website of the Association of Certified Public Accountants of
Tunisia-OECT (www.oect.org.tn).

2 The names of Certified Public Accountants trainees and their email address were obtained from a list
that we were provided by the Association of CPA of Tunisia.

3 Having passed the national examination of Certified Public Accountants in the four public institutions

that offer this training and are on period of practical experience that should be a minimum of three years.
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needs from professional accountants who are in developed, emerging, or develop-
ing countries. These countries are the United States, China and Tunisia (4.2.).

4.1 Perceptions about the needs

Tables 1-4 present the descriptive statistics of our survey results. Mean scores
and standard deviations for each item of the knowledge, skills and teaching
methods are listed in Panel 1, 2, 3, and 4 respectively. The ranking order of the
perceived importance of those items (based on their mean scores) is indicated as
well. A significance test of means was also carried out based on the one-way
ANOVA. This test allowed us to determine if the status of respondents (CPA or
CPAL) is statistically significant in the evaluation of each item.

4.1.1 Empirical vesults

From the first column in Table 1, we can notice that, at the aggregate level, the
respondents identified tax, auditing/assurance services, business law, financial
accounting, managerial accounting, information systems, finance, technology
topics, business strategy and electronic commerce as the ten most important
knowledge subjects. Analytical/critical thinking, oral communication, foreign lan-
guage, written communication, professional demeanor, measurement, risk analysis,
teamwork, continuous learning and computing technology were identified as the
ten most important professional skills (Table 2). According to Table 3, spreadsheet
software, word processing software, world-wide web searching, systems analysis,
windows, presentation software, database software, file & directory management,
project management and communication software are, in turn, considered by
respondents as the ten most important technological skills. Finally, assignments
with real companies, team teaching, case analysis, team (group) work and role
playing were identified as the five most effective methods for training accounting
students in the current business environment in Tunisia (Table 4).

In addition, Table 1 presents the means and the standard deviations for the CPA
and CPA trainees. For the knowledge components, it is important to note that both
CPAs and CPA trainees recognized tax as the most important knowledge. However,
some variations exist in the scores of perceived importance and the ranking among
the two groups of respondents. Regarding the top five most important knowledge
items, CPA have ranked auditing/assurance services as the second most important
knowledge item, although auditing was ranked as the third most important knowl-
edge item by the CPA trainees. Financial accounting is recognized by CPA as the
fourth most important knowledge item, but it was ranked the second most impor-
tant knowledge item by the CPA trainees. In addition, CPA ranked Ethics and social
responsibility as the twelfth most important knowledge, but ethics was seen as only
the sixteenth most important knowledge item by the CPA trainees. We also note
rather significant differences in ranking regarding several knowledge items, such
as, for example, Information systems, Finance and Electronic commerce. Mean
scores of the two groups of respondents concerning the less important knowledge
items varied considerably. However, retail and sales were ranked last in accordance
with perceptions of the two groups.

With regard to the three most requested professional skills, CPA and CPA
trainees are consistent in the identification of the third most important skill, namely
a foreign language. While analytical/critical thinking was ranked by the CPA
trainees as being the most important professional skill, it was ranked the fifth
professional skill by the CPA. Regarding oral communication, although it is consid-
ered to be the most important professional skill by CPA, it is only recognized by
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Panel 1: Knowledge Total population N = 306 Certified Public Accountants N = 131 Certified Public Accountants trainees N = 175 F (P)
Mean Standard deviation Rank  Mean Standard deviation Rank Mean Standard deviation Rank
Taxes 3.777 .508 1 3.748 .501 1 3.800 .514 1 .780(.378)
Auditing/Assurance services 3.620 616 2 3.717 468 2 3.548 .700 3 5.711(.017)*
Financial accounting 3.604 .558 3 3.580 540 4 3.622 .572 2 .437(.509)
Business law 3.588 .617 4 3.679 .530 3 3.520 .668 4 5.066(.025)*
Managerial accounting 3.477 .633 5 3.549 .584 5 3.422 .663 6 3.021(.083)
Information systems 3.447 732 6 3.542 623 6 3.377 799 8 3.829(.051)
Finance 3.402 .604 7 3.343 .565 8 3.445 .630 5 2.148(.144)
Technology topics 3.385 .880 8 3.351 .822 7 3.411 923 7 .350(.554)
Business strategy 3.153 741 9 3.274 .784 9 3.062 .696 9 6.223(.013)"
Electronic commerce 3.009 932 10 3.190 912 10 2.874 926 12 8.864(.003)“
Statistics/Quantitative methods 2.990 .986 11 3.076 .873 13 2.925 1.061 10 1.750(.187)
Organizational behavior/ 2.928 948 12 3.152 .808 11 2.760 1.011 13 13.359(.000)”
Human resource management
Accounting research methods 2.892 .848 13 2.877 784 14 2.902 .894 11 .065(.799)
Ethics and social responsibility 2.849 990 14 3.099 918 12 2.662 1.003 16 15.227(.000) "
Operations/Supply-chain management  2.771 .968 15 2.824 .854 15 2.731 1.046 14 .690(.407)
Global/International business 2.722 907 16 2.793 .865 16 2.668 937 15 1.430(.233)
Economics 2.408 .856 17 2.740 .837 17 2.160 .786 18 38.620(.000)“
Marketing 2.343 .870 18 2.557 .833 18 2.182 .864 17 14.480(.000)"
Retail and sales 2192 904 19 2404 857 19 2.034 909 19 13.047(.000)”

“Significant at the 5% level.
Very significant at the 1% level.

Table 1.
Importance ranking of knowledge.



Panel 2: Professional skills Total population N = 306 Certified Public Accountants N = 131 Certified Public Accountants trainees N = 175 F (P)
Mean Standard deviation Rank Mean  Standard deviation  Rank Mean Standard deviation Rank
Analytical/Critical thinking ~ 3.692 .558 1 3.694 .509 5 3.691 .593 1 .002(.960)
Oral communication 3.673 .582 2 3.786 429 1 3.588 .662 4 8.866(.003)"
Foreign language 3.653 576 3 3.732 493 3 3.594 626 3 4.378(.037)°
Written communication 3.627 .620 4 3.709 488 4 3.565 .698 7 4.084(.044)"
Professional demeanor 3.617 .622 5 3.626 501 6 3.611 701 2 .041(.840)
Measurement 3.601 .651 6 3.626 .572 7 3.582 .705 6 .327(.568)
Risk analysis 3.578 674 7 3.618 .561 8 3.548 747 8 .801(.371)
Teamwork 3.545 .637 8 3.488 .636 15 3.588 .635 5 1.851(.175)
Continuous learning 3.509 .692 9 3.534 611 13 3.491 749 9 .287(.593)
Computing technology 3.500 .678 10 3.557 .570 12 3.457 748 10 1.633(.202)
Interpersonal 3.483 .697 1 3.564 .569 11 3.422 775 12 3.127(.078)
Entrepreneurship 3.470 729 12 3.526 .586 14 3.428 .819 1 1.358(.245)
Decision-making 3.408 .728 13 3.458 .659 16 3.371 776 13 1.058(.304)
Research 3.388 .739 14 3.580 594 9 3.245 .803 14 16.088(.000)"
Leadership 3.356 .760 15 3.564 .608 10 3.200 .823 15 18.245(.000)"
Negotiation 3.294 2.419 16 3.755 3.515 2 2.948 .866 20 8.544(.004)"
Project-management 3.232 729 17 3.351 .619 17 3.142 .793 16 6.204(.013)"
Customer orientation 3.169 779 18 3.213 723 20 3.137 .818 17 .723(.396)
Resource-management 3.150 748 19 3305 689 19 3.034 772 18 10.106(.002)"
Change-management 3.039 .800 20 3.129 778 21 2.971 812 19 2.949(.087)

Salesmanship 3.003 892 21 3.335 760 18 2.754 904 21 35.394(.000)"

SUOLIVAOUUT 2OUVUL] PUV SULTUNOIINT



Panel 2: Professional skills Total population N = 306 Certified Public Accountants N = 131 Certified Public Accountants trainees N = 175 F (P)
Mean Standard deviation Rank  Mean Standard deviation Rank Mean Standard deviation Rank
Business Decision Modeling ~ 2.846 .833 22 3.084 .702 22 2.668 .880 22 19.763(.000)"

Significant at the 5% level.
Very significant at the 1% level.

Table 2.
Importance ranking of professional skills.
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Panel 3: Technological skills Total population N = 306 Certified public accountants N = 131 Certified Public Accountants trainees N = 175 F (P)
Mean Standard deviation Rank Mean  Standard deviation = Rank Mean Standard deviation Rank
Spreadsheet software (e.g. Excel) 3.735 .559 1 3.763 477 1 3.714 614 1 .575(.449)
Word processing software (e.g. Word) 3.585 .612 2 3.542 .598 2 3.617 622 2 1.130(.289)
World-Wide Web searching 3.503 673 3 3.442 622 5 3.548 .708 3 1.853(.174)
Systems analysis 3.441 2.878 4 3.519 2.707 4 3.382 3.007 6 .167(.683)
Windows 3.437 736 5 3.442 .703 6 3.434 .761 4 .010(.921)
Presentation software 3.392 726 6 3.412 642 8 3.377 784 7 174(.677)
(e.g. Power Point)
Database software (e.g. Access) 3.388 743 7 3.519 .648 3 3.291 795 8 7.161(.008)"
File & directory management 3.379 742 8 3.351 .678 10 3.400 787 5 .324(.570)
Project management 3.303 .827 9 3.412 711 7 3.222 .897 9 3.963(.047) :
Communication software 3.261 .766 10 3.381 717 9 3.171 .790 11 5.728(.017)"
(e.g. Outlook)
Intra/Extranets 3.225 .859 1 3.282 777 11 3.182 916 10 1.005(.317)
Electronic commerce 3.114 917 12 3.061 .892 14 3.154 .937 12 .772(.380)
Information systems planning 3.062 .805 13 3.175 673 13 2.925 982 15 4.602(.033)*
& auditing
Technology management & budgeting ~ 3.062 .833 14 3.213 .822 12 2.948 .825 14 7.753(.006)"
Graphics software (e.g. Adobe) 2.957 924 15 3.000 841 15 2.925 982 15 .483(.487)
Other operating systems 2.526 .955 16 2.916 .868 16 2.234 914 17 43.477(.000)"
HTML programming 2.392 993 17 2.595 942 17 2.240 1.005 16 0.871(.002)"
Programming languages 2.303 913 18 2.427 .804 18 2211 .980 18 4.231(.041)"

“Significant at the 5% level.
Very significant at the 1% level.

Table 3.
Importance ranking of technological skills.
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Table 4.
Importance ranking of teaching methods.
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CPA trainees as the fourth most important skill. It should be noted that CPAs
perceive decision-making as a relatively unimportant professional skill (ranked
16th), lower than it was perceived by CPA trainees (ranked 13th). It is also inter-
esting to note that CPA trainees ranked written communication seventh, a skill
which practitioners gave a much higher ranking to (fourth most important skill).
Other findings seem quite striking, in fact, while some skills are relatively important
for CPA trainees, CPAs considered them much less important, for example, team-
work, learning, and entrepreneurship. Conversely, some skills appear to be impor-
tant for CPAs but not at all for CPA trainees. The most striking example is the one
relating to negotiation. Indeed, the group of CPAs perceives negotiation as the
second most important professional skill while CPA trainees relegated it to
twentieth (Table 2).

Turning now to technological skills, responses displayed in Table 3 show a
convergence of opinion between CPA and CPA trainees in the ranking concerning
the two most important technological skills. The two groups of respondents find
that mastering spreadsheet software and word processing software are the two most
important technological skills respectively. However, differences in rankings
between the two groups are numerous. For example, while mastering databases is
considered the third most important technological skill by the CPA, CPA trainees
ranked it eighth. Similarly, world-wide web searching was ranked the third most
important technological skill by CPA trainees, but was considered only the fifth
most important by CPA. Other differences in ranking between the two groups may
be observed, for example, concerning the use of file & directory management and
communications software. However, both CPA and CPA trainees agreed that pro-
gramming languages is the least important technological skill.

With regard to the most important teaching methods, surprisingly, both CPA
and CPA trainees identified assignments with real companies, team teaching, and
case analysis as the three most important methods. Similarly, the two groups of
respondents agreed on the least important teaching method, namely the use of
videos. However, Table 4 highlights some differences in ranking, particularly with
regard to role playing, technology assignments, and oral presentations. Finally, it is
important to emphasize the importance given to writing assignments by CPA
(ranked 9th), while CPA trainees ranked them eleventh.

4.1.2 Findings discussion

Our survey results reveal that respondents recognize the importance of a series
of knowledge, skills and teaching methods for the training of future professional
accountants in the changing business environment in Tunisia. In particular,
respondents have a consistent perception of the top five most important knowledge
items. As shown in Table 1, the knowledge items perceived as being important are
mainly traditional accounting subjects such as auditing, financial accounting, and
managerial accounting, while most of the broader types of knowledge received
relatively lower scores, for example, ethics and social responsibility, global business,
and economics. This result may suggest that the importance of receiving broader
knowledge in the accounting education is not fully recognized by the respondents.
We can conclude that at present time, accounting education of CPA in Tunisia has a
relatively narrow focus manifested in particular by the concentration on traditional
or content-mastery knowledge, while multidisciplinary roles such as management
and other areas in social sciences and humanities are not sufficiently addressed.”*

* As Table 1 shows, most of the broader-type knowledge subjects have received relatively lower scores.
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Regarding professional skills, and particularly those ranked highest, it is inter-
esting to note that CPA’ averages are higher than those of CPA trainees. The two
groups of respondents rank oral communication among the four most important
skills. This seems to contradict the stereotypical impression of isolated professional
accountants recording accounting documents throughout the day. It appears that
the respondents understand the interpersonal nature of the accounting environ-
ment. It is not surprising that CPA trainees consider written communication as the
seventh most important professional skill while the professionals consider it to be
more important. In fact, CPA are more accustomed to writing business reports and
audit opinions, and are therefore more likely to consider the importance of such a
skill.

At the aggregate level, analytical/critical thinking is one of the three most
important professional skills. However, in our context, only the CPA trainees placed
it at the forefront. This can be explained by the fact that most CPA trainees of our
sample were exposed to situations that require them to think critically.

Mastering foreign languages were unanimously ranked as the third most impor-
tant professional skill, both for CPA and CPA trainees. This result is not surprising
given the current emphasis on globalization. Apparently, the two groups felt that
English was the language of business and, therefore, they should master it.

Moreover, CPA trainees gave much more importance to professional demeanor
(ranked 2nd) than CPA (ranked 6th). We can explain this result by the fact that, at
the beginning of their careers, CPA trainees are more sensitive to ethics and even-
tually give tremendous respect to their accreditation body.

The ranking of negotiating skill was very high in the CPA sample. Indeed, they
regard it as the second most important professional skill because, after many years
of practice, they are able to recognize that negotiation plays a major role in their
everyday life. Conversely, CPA trainees are still at the level of their internship and
haven’t faced such situations yet. In the course of their internship, they are assigned
tasks that do not require the use of negotiation, for example, bookkeeping and
auditing.

The ranking of respondents regarding the five least important skills show less
striking diversity than at the level of the five most important skills. Actually, both
groups of respondents ranked the following items: customer orientation, resource-
management, change-management, salesmanship, and business decision modeling,
close together and were unanimous regarding their importance. The results also
show that customer orientation is not considered as a very important skill for both
CPA trainees and CPA. This seems surprising on the part of the CPA who work in
firms that depend on their customers. Therefore, they should take more account of
the present and future needs of their customers and should meet their requirements
and strive to meet their expectations. Change management was considered more
important by trainees than by practitioners. This result is surprising since practi-
tioners have had experience in the real world and should therefore be aware that
change is part of life. Despite their young age, CPA trainees are aware that all
companies must evolve in order to survive in today’s dynamic environment.

The rankings of technological skills highlight the agreement of CPA and CPA
trainees regarding the importance given to spreadsheet software and word
processing software. Thus, this result shows the importance of the use of spread-
sheet software and word processing software in the daily tasks that Tunisian
professional accountants are required to carry out, including bookkeeping and the
preparation of audit reports. However, it appears that the two groups of respon-
dents do not share the same opinion when it comes to world-wide web searching.
CPA trainees give more importance to web searching. This finding could be
explained by a shift between two generations. The new generation of Tunisian
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professional accountants gives more importance to web searching. They therefore
understood the relevance of search engines when it comes to seeking information.
While it seems that CPA prefer using more conventional means when it comes to
looking for information. HTML programming and programming languages do not
appear to be important for the two groups of respondents. We can explain this
result by the existence of programming experts who are more likely than
professional accountants to carry out programming.

Finally, concerning the teaching methods in accounting education, both groups
of respondents have similar views on the importance of the various methods. One
notable difference is that practitioners have given greater weight to writing assign-
ments compared to feedback exercises (e.g. Quizzes), while CPA trainees have an
opposite point of view. This may be interpreted by the fact that Tunisian CPA
trainees should be aware of the importance of the written communication skills that
CPA need (ranked 4th).

4.2 Comparative study

After having studied the perceptions of the Tunisian respondents about their
needs, we will now offer a comparison of the perceptions of the importance of
knowledge, professional skills, technological skills, and teaching methods for pro-
fessional accountants coming from different economic and cultural environments.
Table 5 shows the ranking of the different components of the knowledge, skills, and
teaching methods items. The ranking order is determined by the average score of
the perceived importance of each item or component. The Tunisian sample data
were collected from our survey. U.S. and Chinese data results from studies
conducted by Albrecht and Sack [2] and by Lin et al., [37] respectively (data for
accounting practitioners). Some differences in the perceptions of the importance of
knowledge, professional and technological skills and teaching methods among
Tunisian, Chinese and Americans respondents must be noticed.

According to Table 5, the ranking of the first three knowledge items is relatively
uniform for both American and Chinese samples, namely financial accounting,
taxes, and finance. Gaps exist for other knowledge items. For example, there are
considerable differences in the ranking of information systems, business law, ethics,
and social responsibility. Indeed, information systems was ranked as the second
most important knowledge item by U.S. practitioners [2], but ranked eighth by
Chinese respondents [37], and placed sixth by professional accountants in Tunisia.
This difference is probably due to the fact that information systems are much less
developed in China and Tunisia than in the United States. Thus, the Tunisian
respondents could not give the same high ranking for this item as their counterparts
in the United States. In addition, business law which was classified by Chinese
practitioners as the sixth most important knowledge item and by their American
counterparts as the tenth most important one has been ranked by Tunisian practi-
tioners as the fourth most important knowledge item. The reason for this may be
due to the importance given by the Tunisian accounting profession to the issues of
rights. Thus, business law is, at present, considered a very important component of
the accounting education in Tunisia.

Another difference to note concerns ethics and social responsibility, which were
ranked as the fifth most important knowledge item by Chinese practitioners, the
twelfth most important by U.S. practitioners [2] and the fourteenth most important
knowledge item by Tunisian practitioners. Such a difference can be explained by
the fact that the accounting profession at the worldwide level has established a
major emphasis on ethics and social responsibility in recent years. This happened as
a response to public concerns following the Enron and Arthur Andersen case at the
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Professional accountants

Tunisia: Khemiri, China: Lin USA: Albrecht
2012 & al, 2005 & Sack, 2000

Panel 1: Knowledge
Taxes 1 2 3
Auditing/Assurance services 2 7 6
Financial accounting 3 1 1
Business law 4 6 10
Managerial accounting 5 4 7
Information systems 6 8 2
Finance 7 3 3
Technology topics 8 10 8
Business strategy 9 14 5
Electronic commerce 10 13 9
Statistics/Quantitative methods 11 17 14
Organizational behavior/Human resource 12 16 17
management
Accounting research methods 13 — 15
Ethics and social responsibility 14 5 12
Operations/Supply-chain management 15 18 16
Global/International business 16 12 11
Economics 17 9/11" 13
Marketing 18 15 18
Retail and sales 19 19 —
Panel 2: Professional skills
Analytical/Critical thinking 1 4 2
Oral communication 2 8 3
Foreign language 3 9 22
Written communication 4 3 1
Professional demeanor 5 1 10
Measurement 6 — 20
Risk analysis 7 — 13
Teamwork 8 6 5
Continuous learning 9 — 9
Computing technology 10 2 4
Interpersonal 11 7 7
Entrepreneurship 12 14 19
Decision-making 13 5 6
Research 14 1 18
Leadership 15 10 8
Negotiation 16 15 15
Project-management 17 1 10
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Professional accountants

Tunisia: Khemiri, China: Lin USA: Albrecht
2012 & al, 2005 & Sack, 2000

Customer orientation 18 16 16
Resource-management 19 12 17
Change-management 20 17 14
Salesmanship 21 18 21
Business Decision Modeling 22 13 12
Panel 3: Technological skills
Spreadsheet software 1 — 1
(e.g. Excel)
Word processing software (e.g. Word) 2 — 3
World-Wide Web searching 3 — 4
Systems analysis 4 — 15
Windows 5 — 2
Presentation software 6 — 6
(e.g. Power Point)
Database software 7 — 8
(e.g. Access)
File & directory management 8 — 6
Project management 9 — 1
Communication software 10 — 10
(e.g. Outlook)
Intra/Extranets 11 — 16
Electronic commerce 12 — 12
Information systems planning & auditing 13 — 12
Technology management & budgeting 14 — 14
Graphics software 15 — 19
(e.g. Adobe)
Other operating systems 16 — 20
HTML programming 17 — 21
Programming languages 18 — 22
Panel 4: Teaching methods
Assignments with real companies 1 3 2
Team teaching 2 — 8
Case analysis 3 2 5
Team (group) work 4 — 3
Role playing 5 7 7
Technology assignments 6 4 1
Oral presentations 7 — 6
Lecture 8 — 12
Feedback exercises 9 — 10
(e.g. Quizzes)
Reading textbooks 10 — 11
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Professional accountants

Tunisia: Khemiri, China: Lin USA: Albrecht

2012 & al, 2005 & Sack, 2000
Writing assignments 1 5 4
Videos 12 — 9

*According to the study of Lin et al. [37], item economy was split in microeconomics (ranked 9th) and macroeconomics
(11th).

Table 5.
Importance ranking of Tunisian, Chinese and American accounting practitioners.

beginning of 2001. So, it seems that Chinese have recognized the ethics and social
responsibility as a very important knowledge item for accounting education. Obvi-
ously, Tunisian practitioners are still not aware of the importance of such knowl-
edge in accounting education.

In addition, as shown in panel 2 of Table 5, there are considerable differences in
the perceived importance of the professional skills necessary for professional
accountants in the Tunisian, Chinese and American contexts. The major items
which received scores of varied importance by Tunisian, Chinese and Americans
respondents are especially analytical/critical thinking, professional demeanor, for-
eign language, computing technology, communications (written and oral),
decision-making, change-management and research. Thus, while Chinese respon-
dents gave information technology a higher rank than American respondents did,
Tunisian respondents, for their part, assigned it a rank lower than that of the
Americans and Chinese (ranked 10th). This ranking by the Tunisian professionals
seems surprising because computerization is now gaining ground in Tunisia.
Indeed, the level of computer culture is high in Tunisia and such skills may have
been taken for granted by Tunisian professional accountants. Similarly, professional
demeanor is ranked by Tunisian respondents as the fifth most important skill, while
Chinese practitioners put it in first place and American practitioners only in tenth
place [2]. The difference may be due to the different business environments of the
three countries. Further, as the accounting profession is less mature in Tunisia,
Tunisian respondents may feel that it is important to develop professional
demeanor to improve the social status and reputation of the Tunisian accounting
professionals.

Foreign languages are ranked ninth by the Chinese, while it was perceived as the
least important professional skill by American practitioners. However, the Tunisian
practitioners put it in the third place. Since the gradual integration of the Tunisian
economy in the world market, especially after the entry of Tunisia in the World
Trade Organization (WTO) in 1995, mastering foreign languages has become a very
important professional skill and one that is useful for Tunisian professional accoun-
tants, allowing them to work for foreign clients or Tunisian companies which
possess subsidiaries abroad or working in cooperation with foreign companies.
Regarding the American CPAs’ ranking of foreign languages, it is possible that
respondents consider the English language to be the universal language of business
and that communications around the world are generally made in English. There-
fore, they minimize the value of foreign languages by considering them to be
useless.

Critical thinking, oral, as well as written communications are considered in the
Albrecht and Sack [2] study to be the three most important professional skills in the
eyes of American professionals. This view is shared by Tunisian professionals.
Chinese respondents, however, give these skills relatively low ranking. This finding
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may reflect the fact that accounting practices and transactions are quite compli-
cated, so Tunisian professionals employ the analytical and critical thinking and
professional judgment in their practice. In addition, the high rankings given to oral
and written communication by Tunisian respondents seem surprising. Indeed, this
result contradicts the influence of the eastern culture in which individuals are
supposed to be humble and must strictly obey the orders or instructions of their
superiors. In such a cultural context, bidirectional communication is generally not
encouraged and the value of communications skills could be underestimated. These
skills are crucial for accountants in a changing and dynamic business world and they
should take a greater role in accounting education in Tunisia.

Regarding technological skills, only the U.S. and Tunisian professionals have
expressed themselves about their perception of the level of importance of such
skills. Moreover, it is interesting to note the convergence of the two groups of
respondents particularly at the level of the ranking of the most important techno-
logical skills and the least important. On the one hand, U.S. and Tunisian practi-
tioners agree on the importance of spreadsheet software, word processing software
and world-wide web searching for the accounting profession. It seems that these
three technological skills are widely used in the daily tasks of the practitioners. In
addition, this consistency in the perceptions of importance of the two groups of
respondents may reflect the level of computerization among the Tunisian account-
ing professionals who seem seduced by its multiple benefits: speed, reliability,
traceability, inventory management, paper saving and teleconsultation of docu-
ments. On the other hand, the two groups of respondents pointed the same techno-
logical skills which appear to them to be least important for accounting practice.
This is the case, for example, for HTML programming and programming languages.
It seems that these skills are considered overly technical specialties for professional
accountants and that it is more appropriate to employ a specialist when necessary.

Lastly, the perceived level of importance of teaching methods by U.S., Chinese
and Tunisian professionals reveals some differences. While Tunisian respondents
rank team teaching second, American respondents rank it eighth. In addition,
technology assignments are considered by American practitioners as the most
important teaching method. Chinese practitioners rank it fourth, while Tunisian
practitioners rank it only sixth. This result shows that the use of technology is part
of the American educational landscape. It helps to explain the importance given by
American professionals, on the one hand, to technology as being one of the ten most
important knowledge items and, on the other hand, to computing technology as
being the fourth most important professional skill. We can also notice that Tunisian
professionals have not been made sensitive to the completion of technological skills;
this could be due to the fact that technological tools have not yet made their
appearance in the accounting education of CPA. Similarly, respondents do not agree
on the importance of writing assignments. While American professionals believe
that writing assignments are the fourth most important pedagogical method, Chi-
nese and Tunisian respondents ranked them seventh and eleventh respectively.
Such a result confirms the importance given to written communications by Amer-
ican practitioners (ranked the most important skill), which is not the case for other
respondents. So, it seems that writing assignments help to initiate the future pro-
fessionals in the writing of numerous reports that they will be required to carry out,
for example, audit reports.

However, the three groups of respondents have similar views in terms of the
perceived importance of assignments with real companies, team (group) work, and
role playing. These different methods enable developing certain skills required for
the accounting practice. For example, assignments with real companies can develop
the critical and analytical mind of students. Team teaching could teach students
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leadership and importance of collaboration. And role-playing introduces students to
negotiation. The use of textbooks doesn’t seem to be an important teaching method
for both American and Tunisian professional accountants. Indeed, the use of text-
books seems to be abandoned in favor of other methods that extend the scope of
knowledge and also have the possibility of updating.

5. Conclusion

Major changes in the environment of affairs throughout these last decades have
greatly impacted the accounting profession. The development of globalization and
technology has resulted in new requirements for professional accountants. For
example, these needs are reflected in the emergence of new missions with high
added value, whose demand is ever increasing, such as consulting and opinion
services. To carry out these new missions, professional accountants must get an
academic education that enables them to develop new competencies (knowledge
and skills). The identification of these competencies has been the subject of both
academic [6, 11, 28, 37, 38] and professional studies [5, 12, 25, 50].

All the studies converge and identified a set of knowledge and skills as well as
technical, personal [51], and in the field of Information and Communication Tech-
nology (ICT). Technology forces today are significantly changing many professions,
including the accounting profession. Hood [52] reports the result of interviews with
thought leaders throughout the accounting profession, noting their three “biggest
nightmares:” (1) technology-induced changes that devalue longstanding core ser-
vices of the profession, (2) finding new employees with the right mix of skills and
retraining current employees who need new skills, and (3) keeping up with the pace
of technology change [52]. Further evidence of the impact of technology forces on
the accounting profession may be seen in significant offshoring of tasks (to lower
costs) and increasing automation of accounting/finance jobs. The result is an
increasing skills gap in accounting/finance [1]. However, if the Anglo-Saxon coun-
tries, including the United States, were the first to respond to this new economic
situation in adopting educational systems capable of providing the future profes-
sional knowledge and skills mentioned above, Tunisia, for its part, has set up a
higher education system on the License-Master-Doctorate model, without so far,
providing a specific accounting educational path for CPA. Can we say that the
current system of CPA education in Tunisia is adapted to the needs of the account-
ing profession?

We conducted a survey on Tunisian CPA and CPA trainees. The results revealed
a range of knowledge, skills and teaching methods considered to be the most
important. The results also highlight similarities in the perception of knowledge and
skills required by professional accountants, whether they are Tunisians, Chinese or
Americans. Differences of perception are probably due to the differences in terms
of economic and technological development, as well as social and cultural influences
that differ from one country to another. Thus, this research has helped to form two
convictions. The first one is that we must continue to think about the pedagogy to
adopt in the context of accounting education, as well as the manner in which the
knowledge is transmitted [11, 51]. The second is that academic accounting
education curriculum plays a crucial role to meet the needs of the profession and
influences the development of the profession.

In conclusion, this work cannot claim to have responded to all issues related to
the problems and challenges facing accounting education, even less to have found
the solutions. One of the main objectives of this study was to try to put the problem
in its context and to propose a model for analyzing the situation. Academics in the
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field of accounting face the challenge of repositioning their discipline in a position
of excellence. Indeed, the accounting discipline should be organized in order to
benefit from the experience gained particularly over the last decades, to evolve and
adapt to new challenges and new expectations of the accounting profession. This
can be accomplished only if the academic world agrees to abandon its conformity
and its commitment to traditional teaching methods. It is obvious that in the current
state, higher education institutions have no choice than to change their methods.
The costs associated with the implementation of these changes are much lower than
the costs that would be generated by a possible lack of action.
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