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Nowadays artificial intelligence is gaining popularity and brings changes into everyday lives and business.
Latest research outline various options and challenges related to the implementation of artificial intelligence in different fields (Garbuio&Lin, 2019; Kumar et.al, 2019; Tambe et.al 2019). It is obvious that its
adoption will have a notable significant impact on certain industries. However, it also requires complete
understanding and awareness of main constraints and benefits. The aim of the present research is to find
out the possibilities of adoption of the artificial intelligence in accounting industry in case of Estonia and its
impact on the role of the accountant in the future.
The main research question focuses on whether Estonian accountants are aware of the new opportunities related to the implementation of artificial intelligence and their openness to these challenges. Authors
conducted a survey among Estonian accounting professionals and the results revealed limited knowledge,
with people being aware of the meaning but having little or no idea about the basic components of artificial
intelligence and wide range of a potential application.
During the research, it became obvious that only few companies in Estonia are already using artificial intelligence: among the main reasons of non-adoption are lack of experience, lack of qualified professionals and
the general complexity. Authors believe that the results of this study provide a starting point for companies
involved in providing various modern technical support for accounting industry and may contribute to the
raising awareness and further development of active successful adoption of artificial intelligence in Estonia.
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Nowadays artificial intelligence is gaining popularity being widely adopted in the modern world
(Chan 2020) and bringing major changes into everyday lives and business; supporting both social
and economic activities and attracting attention in various countries on different continents (Lu et
al. 2018). Its high growth potential has attracted close attention and according to Zawacki-Richter
et al. (2019) has become “one of emerging fields in educational technology”. And while it is much
spoken and written about discussing pros and contras (Singh et al. 2020) still no single definition
could be found in relevant literature. In authors opinion the one formulated by Tecuci (2011) stating
that “artificial intelligence (AI) is the Science and Engineering domain concerned with the theory
and practice of developing systems that exhibit the characteristics we associate with intelligence in
human behaviour” could be considered as applicable to every industry and business area.
Such rapid growth and increasing attention have generated high research interest, identifying
various options and challenges related to the implementation of artificial intelligence in differ-
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ent fields (Garbuio&Lin, 2019; Kumar et.al, 2019; Tambe et.al 2019). Findings of contemporary
researchers reveal the results of application of artificial intelligence in telecommunication industry (Jiayin et.al 2007), digital media (Damiano et.al 2019), digital marketing (Zeeshan&Saxena
2020) and engineering (Tzuc et.al 2020) outlining promising results and new possible areas of
implementation withing each industry. Abeyratne (2017) has no doubt that with time artificial
intelligence would play a vital role in air transport, and findings of Qian et al. (2020) suggest that
its successful integration would result in achieving “smart process industry”.
And if the implementation of artificial intelligence looks natural in the world of computer technologies (Tang et al. 2020) demanded and welcomed in medicine (Wilhelm, D.; Ostler, D.; Mueller-Stich,
B.; et al. 2020; Herrmann et al. 2020), especially in trauma surgery (Tjardes, T.; Heller, R. A.; Pfoerringer, D.; et al. 2020), then it seems less real and therefore quite surprising that artificial intelligence
methods are extensively used for forecasting of oil prices (Sehgal&Pandey 2015), modernization
of entrepreneurship (Safargaliev et al. 2020) and financial services (Arslanian&Fischer 2019), there
it comes to the question whether the implementation of artificial intelligence is safe enough or we
are facing the threat: substitution of financial practitioners (Stein Smith 2020) or total machine takeover (Mainzer 2020). It is not a secret that to some extent everyone is concerned about the changes
that would come along with the implementation of artificial intelligence as in spite of it strengths
in knowledge representation, reasoning and planning (Qian et al. 2020) its encompassing is generating concerns about ethical perspectives and risks (Boddington 2017). Being intrinsically good
the idea of the implementation of artificial intelligence could trigger emergence of various ethical
issues (Neubert&Montanez 2020) as in some cases the information technology is not uniting but
separating people into “groups of truth” (Sikdar 2018). Moral aspect is also discussed by Danaher
(2019), who is stating that the rise of artificial intelligence and robots will “suppress our moral
agency and increase the expression of moral patiency” (Danaher 2019). Therefore, it is still unclear
what personal traits will be required to enable successful cooperation of human and non-human
intelligence and how we can prepare ourselves to the usage of artificial intelligence.
The scope of the present research is the usage of artificial intelligence in the accounting field, as
the crucial point is that this area being quite computerized and digitalized nowadays, especially in
Estonia, still requires significant human interaction. And while the usage of artificial intelligence
could improve business efficiency and reduce number of errors, it may also cause the loose of
job by accounting professionals (Shi 2020) by having a significant amount of jobs being taken by
artificial intelligence (Brougham&Haar 2017). Numerous researchers outline that artificial intelligence could be effectively used for external and internal audit and control (Askary et al. 2018;
Bowling& Meyer 2019; Munoko et al.2020) providing error-free and unbiased information, however, still there may appear tensions among stakeholders, which in turn may generate ethical
conflicts (Munoko et al.2020).
However, it is obvious that one should agree with the opinion of leading auditing and accounting professional companies and organizations stating that it is a contemporary challenging
technology (KPMG 2019) having high potential for change (KPMG 2020), making possible to
“do things that have never been done before” (PWC 2017), which inspires new possibilities
of operating business (EY 2020) and making ourselves ready for the new world of modern
innovative technologies (ACCA).
The main aim of this research was to find out possibilities of adoption of the artificial intelligence
in the field of accounting in case of Estonia and its impact on the role of the accountant in the
future. The main research question focuses on whether Estonian accountants are aware of the
challenges related to the implementation of artificial intelligence and their openness to these
challenges. Authors are also willing to find out the main benefits and constraints associated to
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the implementation of artificial intelligence in accounting field in case of Estonia.
For the present study, the authors have chosen survey as a method of quantitative research due
to a wide sample of respondents. The questionnaires were distributed via groups of professional
accountants in Estonia during the period of 28.10.2019-24.11.2019 and 02.03.2020 - 10.04.2020.
In total 152 responses were collected in the process. This information was compiled, analysed
and results are summarized and presented in the clear and understandable way.The remainder
of the paper is organized as follows: after the linkage of the research topic to current literature,
authors provide a practical insight into the awareness of the artificial intelligence, main areas of
implementation companies identifying the main reasons and associated benefits. Furthermore,
authors present the results of the survey conducted among Estonian accounting professionals,
and these findings are taken as a basis for concluding remarks.
The authors conducted a survey, which consisted of 12 questions related to the implementation
of the artificial intelligence. One question was taken from the ACCA survey and the remaining
were created by the authors. The languages of the questionnaire were Estonian and Russian. To
present the questions and make it possible to collect data, an online survey engine Google Forms
was used. The survey included one single choice question, where respondents were asked to
choose one option from a list of arguments; one multiple choice questions, where respondents
were asked to select several options and several linear scale question, where respondents were
asked to select rank each argument from 1 (strong disagreement) to 5 (total agreement) in order
to express their agreement or disagreement with each statement.

Research design

The survey was conducted among professional accountants in business and public organizations currently working in Estonia. Teachers and scholars from the accounting field were not
included, except students currently undergoing an internship in the field of accounting. The questionnaires were distributed via groups of professional accountants in Estonia during the period
of 28.10.2019-24.11.2019 with 87 responses received (this data was used by one of the authors
in the master thesis) and 02.03.2020 - 10.04.2020 (65 responses were collected). In total 152
responses were collected in the process and authors consider this data as a basis for new and
independent research presented in this article. This information was compiled and analysed.
Table 1 shows demographic data of the survey.
Status

Sample

Status

Sample

Accountant

90

Other

43

Chief Accountant

32

Total

152

CFO

5

Managing director

4

Assistant accountant

8

Accounting intern

5

Other

8

Total

152

Education
Bachelor

72

Master

37

Work experience

Status

Sample

Type of the company
Public

10

Private

142

Total

152

<4

44

5-9

28

1-9 employees

55

10-14

33

10-49 employees

59

15-19

24

50-249 employees

18

20-24

16

More than 250
employees

19

> 25

7

Other

1

Total

152

Total

152

Source: author’s construction based on the results of the conducted survey

Size of company

Table 1

Demographic
data of the survey
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Data of the table 1 makes it evident that most respondents are either accountants or chief accountants with either bachelor or master’s degree mostly employed by private companies. The
next section represents the results of the survey.

Results

The aim of the first question was to find out whether respondents are familiar with the focus of
the survey and the results revealed that the majority of respondents (82%) are familiar with the
term “artificial intelligence”, however, the awareness of related terms is quite low: Big Data –
54%, Machine Learning – 34%, Deep Learning – 27%, Artificial Neural Network – 20%, Expert
Systems – 17% and for the 18% of the respondents all terms are non-familiar. In author’s opinion, this is due to the increasing appearance of the term “artificial intelligence in mass media
and various journals. And while other terms seem to be more specific and less frequently cited,
people seem to have no related associations.
Based on the ACCA survey authors also investigated whether the artificial intelligence is also implemented in the companies represented by the respondents (ACCA…2019), the results of the survey revealed that: it is actively used only in 11% of companies, 51% have no plans for implementation, 24% are not able to answer this question, 10% of the companies are at the stage of discussing
possible ways of implementation, 2% are at the test stage and 2% are starting to implement.
It should also be noted that results of the survey revealed that 69% of respondents strongly disagree or rather agree with the statement that artificial intelligence can totally substitute accountant, while 23% were not able to answer and 9% agreed with this statement.
Table 2 summarizes main reasons why companies should use artificial intelligence as well as
the main areas of implementation.

Table 2

Main reasons, associated
benefits and areas related
to implementation of
artificial intelligence
in the field of financial
accounting (in % of
respondents)

Main reasons and associated
benefits

Strongly agree or
rather agree

Main areas

Strongly agree or rather
agree

Saving time

97%

Financial accounting

97%

Automation of routine job
processes, constant access to
data

97%

Reporting

97%

Increased speed of data
processing, data and memory size

93%

Cost accounting

88%

Data reliance

91%

Financial planning

87%

Increased productivity

90%

Forensic accounting

86%

Reduction of paper usage

86%

Accounting for
salaries and wages

78%

Reduction of errors

78%

Taxation

77%

Saving money (reduction of
expenses)

70%

Internal audit

75%

Increased trustworthiness and
accuracy

57%

Managerial accounting

63%

Source: author’s construction based on the results of the conducted survey

Data presented in the table 2 makes it obvious that the implementation of artificial intelligence
should be applicable mostly to financial accounting and reporting as it saves time, deals with
various routine tasks, and reduces usage of paper. However, the areas of accounting requiring
also managerial and audit skills seems to be less suitable for the interaction of non-human
intelligence. More detailed information about the tasks that might be performed by artificial intelligence is presented in table 3.
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Automated tasks

Strongly agree or rather agree

Issuance and acceptance of invoices

95%

Financial reporting

95%

Yield forecasting

93%

Filling in and submitting declaration forms

93%

Real time inventory accounting

92%

Analysis of debts and receivables

89%

Forecasting and optimisation of costs and expenses

86%

Real-time assets accounting

85%

Forecasting and optimisation of investments

82%

Budgeting

81%

Forecast and optimization of taxes

70%

Strategical planning

63%

Managerial reporting

49%

Non-financial reporting

46%

Table 3

Main tasks, which
could be automated by
the implementation of
artificial intelligence in
the field of accounting
(in % of respondents)

Source: author’s construction based on the results of the conducted survey

As becomes evident from the table 3 artificial intelligence could automate mostly standard process, there operations do not vary widely: issuance invoices, preparing financial reports and
taxation declarations, while more complicated tasks involving non-standard situations and approaches like optimization of taxes, non-financial reporting and managerial reporting still require
human efforts, knowledge and skills. These findings also supported by the results presented
in the table 4, confirming that artificial intelligence is mostly suitable for data processing, controlling and monitoring and least suitable for handling problems requiring creative and critical
thinking, ethical consideration and the ones handling force-majeure situations.
Main constraints in accounting field
in Estonia

Strongly agree
or rather agree

Main tasks non-suitable for
implementation

Strongly agree
or rather agree

Shortage of implementation
experience

99%

Solving of problems requiring
creative thinking

93%

Shortage of professionals

96%

Consulting

92%

Complexity of artificial intelligence

94%

Independent decision making

91%

Need of large investments

78%

Finding solutions to ethical
problems and dilemmas

90%

Complexity of calculating the cost of
implementation of artificial intelligence

66%

Management of exceptions

86%

Shortage of rules and standards

66%

Discussions

84%

Big associated risks

61%

Handling of force-majeure
situations

76%

Ethical consideration

53%

Interpretation of data and results

53%

Distrust

43%

Controlling and monitoring

39%

Source: author’s construction based on the results of the conducted survey

Table 4

Main constraints
and tasks making
implementation of
artificial intelligence not
possible in Estonia (in %
of respondents)
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Among the main obstacles of non-implementation of artificial intelligence is Estonia respondents outlined lack of experience, experienced professionals, and the complexity of this process
in general. They also disclosed the main skills and personal traits required for successful implementation, which are summarized and presented in table 5.
As clearly illustrated by table 5 in order to cope with the usage of artificial intelligent at workplace
accountant needs to be strong in IT and digital fields, be creative and able to think critically as well
as willing to keep up to date with the latest developments in the area of accounting; while social
and managerial skills are least required as no active communication process is taking place.
However, these changes and innovations would require accountants to become more adaptable,
cooperative, ethical, and open-minded.
Table 5

Main skills required for
successful cooperation
and implementation of
artificial intelligence
(in % of respondents)

Strongly agree or
rather agree

Main personality traits

Strongly agree or
rather agree

IT knowledge and skills

98%

Adaptable

97%

Digital competence

97%

Cooperative

93%

Continuing professional development skills

95%

Ethical

88%

Data processing, processes monitoring
and evaluation skills

93%

Open minded

86%

Critical and creative thinking skills

92%

Creative

84%

Knowledge of accounting standards and
legislations

92%

Critical ability

83%

Managerial skills

54%

Openness

79%

Social skills

53%

Helpful

68%

Main personal and interpersonal skills

Source: author’s construction based on the results of the conducted survey

Conclusions

The results of the research revealed that in general respondents are aware of the artificial intelligence, however they consider it to be quite complex, time and resource consuming and its
implementation looks complicated. This is proved by the fact that only few companies are either
actively implementing it in their everyday business activities and several are considering the
implementation. In line with findings of several researchers it seems that the usage of artificial
intelligence in accounting field could be most successfully used in financial accounting and reporting as well as filling in various taxation declarations, i.e. quite standardized areas with strict
guidelines and requirements. While when it comes to more creative and open-minded fields like
managerial accounting, strategical planning, and non-financial reporting the human factor plays
a primary role. In authors opinion, still most respondents associate artificial intelligence with
automated machine, which could be used to optimize certain routine processes, but has little
to do with tasks requiring creative and critical thinking. And while respondents agreed that the
implementation of artificial intelligence may improve job productivity, assist in data processing
and monitoring and save time it is still quite expensive and non-useful for consulting, managing
of situations requiring creative and non-standard thinking or the ones involving ethical issues. It
was also interesting that while audit companies being excited and welcoming the new world of
challenges and changes enabled by the artificial intelligence , according to the survey results the
internal audit were not number one in the list of possible areas of its implementation.
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It should also be noted that the results of the study indicate that as artificial intelligence is regarded by respondents as automated machine, therefore, to cooperate successfully, it would
require adaptive and cooperative human counterpart with high level of IT knowledge and nonstop learning ability, i.e. “automated human” with social and managerial skills pushed to the side.
These findings provide evidence on the possible benefits and obstacles of the implementation
of artificial intelligence in the accounting area. However, these results should be treated with
caution as the sample of the respondents is quite small and while the rate of response was
quite high, still the results of the survey cannot be generalized. It is also important that most respondents are employed by micro or small private companies, with only one or two accountants
performing all the job and the responses bias may have occurred from their side as they might
me be concerned that the artificial intelligence could substitute their functions.
Nevertheless, this study provides an overview of the future possibilities of adoption artificial intelligence in accounting in the case of Estonia confirming that it could be used in numerous fields of accounting, successfully performing various tasks requiring successful cooperation with an educated,
ethical and open-minded accounting specialist willing to keep-up to date with the area of expertise.
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