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This paper reviews the recent accounting literature focusing on emerging technologies’ impacts on accountants’ role and
skills. Specifically, it determines what emerging technologies are most studied concerning their impacts on accountants’
role and skills, which research strategies are used in the studies that focus on this theme, and the impacts of the identified
emerging technologies on accountants’ skills. It also investigates whether open innovation is an influencing factor in this
connection.
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| 1. Introduction

Emerging technologies are transforming the everyday work of accountants, impacting the professional life of millions of
people worldwide. This phenomenon is more and more evident with the increasing speed of technological innovations.
Changes have been caused by several factors, including rapid technological developments, more globalized and easily
facilitated communication via the internet, and legislative and regulatory changes.

Until 2010, information and communication technologies were clearly the most critical factor, continuously improving, and
reducing time and distances . These improvements have made it widely possible to share knowledge and ideas in an
expanding universe, giving rise to the concept of open innovation . In his seminal work on open innovation, Chesbrough
Bl argues that managers must rethink how they seek to create and profit from technological innovation. He contends that
“open” innovation is the key to success. It is important to note that emerging technologies bring their own set of
challenges that can best be overcome through the notion of open innovation . In reality, current events place a high
value on open innovation since the integration of external knowledge is more important than ever to boost innovation
within the organization !,

Technological changes related to accounting have been widely studied recently BIZIEIE presenting accounting challenges
for which future technological responses are still expected. In the same vein, studies have emerged approaching the new
role and skills of accountants, many of them in the blockchain area. Blockchain technology will require a new generation
of accounting professionals with skills to operate in the new blockchain environment L9 Ayditors’ role will change after
blockchain implementation, as internal control will be maintained, although its focus may be different or performed
differently (121,

Accountants have always been very open to adopting new technologies 3], yet accounting technologies’ radical potential
can only be fully realized with a similarly profound accounting revolution in thought. Emerging technologies may have the
potential to dramatically change and disrupt the work of accountants and accounting researchers 24!, but it is not enough
to evolve new technologies if there is no parallel development of new paradigms that allow the understanding of new data
or ways of working 15,

Professional accounting bodies have responded to these challenges by developing competency frameworks LEIL7 and
reports on future careers in accountancy 8 to cope with these changes, to face predictable difficulties, and to seize
presumable opportunities. Accounting work as we know it must be prepared to face an abundance of changes in the
coming years due to these emerging technologies, and these changes can be disruptive, but at the same time open up
many potential opportunities in the profession 29, Overall, the main concern is how careers in the profession will adapt
and how skills will transform.

The AACSB 2018 accounting accreditation standard A5 expects the development of knowledge and skills related to the
integration of information technologies in accounting graduate programs. It specifically mentions “the ability of both faculty
and students to adapt to emerging technologies as well as the mastery of current technology” 29 (p. 27). Thus, it



becomes clear that technology and emerging technologies are relevant both for (the future of) students and for the
accounting profession (211,

Although some recent studies link some sort of (emergent) technology to the accounting profession, there is still a call for
further research regarding the impacts of digitalization 91222 Some related literature reviews have been published,
linking digital transformation or specific technologies (blockchain) to the accounting profession 1Ql221[23][24] = qf
investigating changes in the management accountants’ role, related or not to technology 2228 However, to our
knowledge, the link between emerging technologies and accountants’ role and skills has not yet been made.

Therore, to ascertain the current research situation, the main objective of this paper is to assess the accounting and
information systems literature, focused on four aspects: (1) understanding how emerging technologies are transforming
the everyday work of accountants; (2) what this means for today’s accountants’ role; (3) what skills are they expected to
have; and (4) what is the connection between open innovation and the transformation mentioned above. Thus, the
literature analysis is guided by the broader research question: What are the impacts of emerging technologies on
accountants’ role and skills?

In particular, four research sub-questions are addressed:

« Which emerging technology is most often studied concerning its impacts on accountants’ role and skills?

« What research strategies are being used to identify emerging technologies’ impacts on accountants’ role or skills?
« Is open innovation an influencing factor connecting emerging technologies and accountants’ role and skills?

« What are the most commonly identified impacts of emerging technologies on accountants’ role and skills?

This work will answer these sub-questions by systematically reviewing the recent literature, following the five-step
approach of a systematic literature review, as described by Denyer and Tranfield [ZZ: (1) formulate the research questions;
(2) locate studies; (3) select and assess these studies; (4) analyze and synthesize; and (5) report and use the results.

As for delimiting concepts in accounting and emerging technologies, we identified convenient categories as follows,
developed largely based on the topical area classifications in Coyne et al. 28l —auditing, financial, managerial, accounting
information systems (AlS), tax, and ‘others’. As the categories of AIS and tax did not return a relevant number of articles,
these were included in ‘others’.

When approaching emerging technologies, we focus on research that connects the concept of emerging technology with
impacts on the accounting profession, which helps us limit our search. Nevertheless, we found a study by Abad-Segura
and Gonzalez-Zamar 29, who analyzed the research on emerging technologies in corporate accounting from 1961-2019.
They identified the main terms recently associated with new technology and digitalization related to accounting as big
data, blockchain, social media, and artificial intelligence.

| 2. Discussion of Results and Implications

It arises from the analysis of the results that emerging technologies’ impact on the accountants’ role and skills is not direct.
Figure 1 represents the way emerging technologies impact the role and skills of accountants.
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Figure 1. How do emerging technologies impact accountants’ role and skills?

The first impact on the accounting profession will be changing tasks or the way they are performed. These changes may
impact accountants’ functions; they may have to complete existing tasks differently or even perform new tasks. As the
accountant’s role is closely related to the tasks performed and the functions assumed, all these changes may ultimately
affect the accountant’s role. Similarly, the skills needed by accountants to perform their profession may also be affected.

2.1. Opportunities, Challenges, and Risks

The opportunities created by emerging technologies are immense. As Marrone and Hazelton 28 conclude, “there is much
more to be done in exploring both the potential benefits and limitations of new technologies for accounting” (p. 677).
Activities commonly performed by accountants, such as conformity assessment, analysis, and presentation of information
for decision making and the resolution of problems characteristic of the accountant’s role, can be supported by big data
analytics, blockchain technology, and artificial intelligence. While professionals may feel these technologies as a threat,
they also create many opportunities.

For example, Marshall and Lambert B found that “augmented intelligence provides greater opportunities for accountant-
professionals to leverage their knowledge through federation, thereby freeing them to pursue activities that offer more
value to the organization” (p. 208).

Liu et al. Bl identify many opportunities related to blockchain technology, including accountants assuming the role of
planner and coordinator of potential blockchain participants or even acting as its administrator. Other tasks they identify as
opportunities are examining transaction records on the blockchain, developing novel audit processes on blockchain
transactions, or verifying the consistency between items on blockchain and the physical world.

When it comes to big data, the auditor’s judgment will assume a much more significant role in the data analysis
environment than in the traditional (sample-based) audit due to the potential for evaluating large amounts of anomalies
(321 1o take advantage of big data opportunities and, at the same time, avoid pitfalls, companies must bet on individuals
who understand data analysis and the business. Accountants are already starting to work with data scientists and
understand their business, so “accountants are poised to contribute meaningfully to their firms as part of the big data
revolution” 331 (p. 74).

On the other hand, any novelty carries its risks, obstacles, and challenges. One of the risks identified by several authors is
the willingness accountants will have to adapt in practice B4I35], While the first analyzes the impacts of an intelligent virtual
assistant, the second approaches big data analytics. Burns and Igou B4 report that “users will have to adapt to a more
intimate, habit-forming interface when voice assistants are deployed in accounting workplaces” (p. 85). These interfaces



can be felt as intrusive, a threat to privacy, even exceeding some social norms or boundaries, which can make users feel
uncomfortable; however, at the same time, they can be addictive in nature. Feung and Thiruchelvam 35 conclude that
practitioners must be willing to change and adopt big data analytics aside from the awareness of these upcoming areas.
As the real-time business environment primarily propels the need for continuous auditing, practitioners cannot avoid this
transition in the future.

An obstacle referred to for both financial accounting and auditing relates to the standards that should be generally applied.
According to an interviewee from Al-Htaybat and von Alberti-Alhtaybat B8, “our standards currently do not allow for
speculative financial information. Sure, | can include some non-financial predictions, but | could not publish a progressive
financial statement in the annual report. For big data to really benefit users of corporate reporting information, we will have
to look into this” (pp. 866—867).

Richins et al. 23] state that “auditors’ role in the world of big data analytics will largely depend on the evolution of auditing
standards” (p. 75). For big data to fit into the audit of the financial statements, standards must be adjusted or revised,
replacing or complementing the traditional way of collecting evidence by these new techniques. Kend and Nguyen B4, in
a similar way, obtained evidence that it is necessary to update auditing standards so that automation challenges for
auditors and their companies are overcome.

Finally, there is a general concern with the skills and knowledge that accountants should have to keep up with the newest
technologies. Earley B2 expresses the concern of regulators that “auditors will lack the requisite skills to apply data
analytics techniques properly, and firms will begin expanding advisory services to attract and hire data scientists with data
analytics skills” (p. 497). This raises concerns about audit quality, as data scientists have a different mindset than
traditional auditors, focusing more on consulting services than on auditing itself.

On the other hand, Al-Htaybat and von Alberti-Alhtaybat 28] mentioned the risks of a lack of knowledge of big data, data
analytics, and this field of study, showing that a little bit of knowledge is a dangerous thing. “However, accountants’ tacit
knowledge, their approach to decision-making, and their inherent values, such as conservatism, reliability, and risk-
adversity, must not be eliminated and replaced by statistical analyses and data scientists’ analytical approaches. Big data
needs interpretation and story-telling, which is based on prior knowledge, experience, and theory” 28] (p. 868). Instead,
they recommend that multidisciplinary teams of accountants and data scientists are created, which complement and
enhance each other’s experience, thereby increasing the accuracy and reliability of corporate reports 28],

Lastly, related to management accounting, Oesterreich and Teuteberg 28! found out that “the supply of business analytics
competencies and IT skills in management accountant professional’s profiles tends to decrease with company size. Thus,
the assumption is near that in large organizations, management accountants do not need business analytics
competencies and advanced IT skills as these skills constitute a significant part of a data scientist’s job profile rather than
of a management accountant’s job profile” (p. 318).
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