IScCe

INSTITUTO
UNIVERSITARIO
DE LISBOA

Approaches on technological innovation .
and the accounting profession: A Systematic Review

Antonio Moreira Alves e Almeida

Master in Business Administration

Supervisors:
Doctor Alexandra Marques Fernandes, Assistant Professor,
ISCTE Business School

Doctor Maria Jodao Major, Cathedratic Professor,
ISCTE Business School

March, 2021






ISCcCe

BUSINESS
SCHOOL

Approaches on technological innovation .
and the accounting profession: A Systematic Review

Antonio Moreira Alves e Almeida

Master in Business Administration

Supervisors:

Doctor Alexandra Marques Fernandes, Assistant Professor,

ISCTE Business School, Department of Marketing, Operation and
Management

Doctor Maria Joao Major, Cathedratic Professor,

ISCTE Business School, Accounting department

March, 2021






Acknowledgements

I imagine that the acknowledgements written since 2020 have changed quite a bit when
compared to the previous ones, after all, it has been for most of us, a tough year. COVID-
19 affected us all and modified the way we perceive the world around us. In the last year
I have lost family and friends, I fell into a depressive state of mind that affected not only
myself but those around me. It was really difficult for me to comeback from the place
2020 pushed me into, actually, I truly believe I still struggle to become myself again and

to be able to enjoy more than a few happy moments each day.

I never thought It would be such a challenge for me to be able to complete the step of my
academic live that this dissertation represents. A part of this dissertation was made by the

ones that helped me throughout the difficult times we all went through.

I would like to dedicate this dissertation to my Grandmother, Maria Amélia who passed

away last year.

I can’t finish without thank to my family; my mother Isabel, my father Jodo, my stepfather
Jodo Pedro, my sisters Carolina and Leonor, and my girlfriend Beatriz. They were always
here, giving me strength to carry on. Also, my aunt Luisa that always helped reviewing

my English.

To my friends, Miguel, Teresa, Paulo, Rafael, Vasco, José, Jodo and many others that

gave me their hand to held and to follow in the darkest times.

To my Supervisors, who more that advices and directions, always gave me their
confidence and support. | do believe that one of the most important things one can do in
life is to inspire others so | would like to name Doctor Alexandra Marques Fernandes,
who have truly inspired me by her way of teaching and more important, her way of caring

for students.



Resumo

Enquadramento: o desenvolvimento das tecnologias de informacdo tem impactado o
mundo significativamente, reduzindo distancias entre paises erodindo as barreiras entre
mercados, criando uma realidade global. A contabilidade tem sofrido os efeitos da
evolucdo tecnoldgica que molda o sector através da criagdo de novas praticas, da alteracéo

das exigéncias dos mercados e do desenvolvimento de novos sistemas.

Objectivos: diminuir a lacuna de conhecimento sobre a relagéo entre a contabilidade e a
tecnologia, identificando os padrdes da mesma e providenciando informagéo relevante
sobre como abordar o topico de forma mais eficiente, permitindo que individuos e
instituicGes se preparem da melhor forma para as mudancas que se sentem hoje e que se

sentirdo futuro.

Metodologia: uma revisdo sistematica da literatura foi elaborada, executando nos artigos
seleccionados uma analise de dados baseada em quatro variaveis. Quatro critérios foram
utilizados para a pesquisa dos artigos. Um processo de selecc¢do foi levado a cabo através
da anélise do titulo, resumo e texto integral.

Resultados: a revisdo da literatura aponta para aspectos especificos da relacdo entre a
contabilidade e a tecnologia, parcialmente suportados numa analise de dados que
evidencia uma dispersdo geogréfica e temporal acentuada bem como uma preferéncia

significativa dos autores pela utilizacdo de métodos qualitativos.

Conclusédo: este estudo demonstra que a relagdo entre a tecnologia e a contabilidade é
um assunto actual e relevante, preferencialmente abordado através de andlises profundas
e especificamente baseado nas tecnologias de informacdo e as altera¢bes sofridas no

sector da contabilidade.

Palavras-Chave:

contabilidade; sistemas de informacéo; tecnologia de gestdo; contabilistas; mudancas

profissionais



Abstract

Background: the development of information technology is having a significant impact
in the world, reducing the distances between countries and eroding the barriers between
markets, creating a global reality. Accounting has been suffering the effects of the
evolution of technology that molds the sector through the rise of new practices, the

changing demands of the markets and the development of new systems.

Objectives: diminish the knowledge gap on the relationship between technology and
accounting, identifying the patterns of such relationship and provide relevant insights on
how to approach the topic in a more efficient way, enabling individuals and institutions

to better prepare for current and future changes in the sector.

Methods: a systematic literature review was applied with a data analysis based on four
variables of the articles included. Four criteria were used for the search. A selection

process was applied based on a Title Sift, Abstract Sift and Full-Text Sift.

Results: the literature review points out specific aspects from the relationship between
accounting and technology partially supported by the data analysis that shows a great
geographical and temporal dispersion and a significant preference of authors for the use

of in in-depth qualitative studies.

Conclusions: this research shows that the relationship between technology and
accounting is a “hot topic”, preferentially approached through in-depth studies, and
specifically based on IT and the changes caused in the accounting sector.

Keywords

accounting; Information Systems; accounting technology; accounting roles; methodology

change

Jel classification

M1 - Business Administration; M41 — Accounting; M4 — Accounting and Auditing; M15

- IT Management
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1. Introduction

The business market reality we now live in is quite different from the one of the previous
century. New ways of communicating faster and more effectively forced the opening of
borders and markets, rapidly developing a global society and economy that produced
changes in many sectors of activity, moulding the old ways into modern ones (Duran,
2015; Smith, 2016).

Accounting was no exception to the rule, the dynamic developments in the field of
Information Technology (IT) created a fast flow of new technologies which resulted in
an alteration of some practices and techniques as accountants struggle to adapt to avoid
possible threats and conquer uncertain opportunities (Elliott, 1998; Rindasu, 2017). For
quite some time now, researchers in accounting have looked into the phenomenon
unleashed by technology that is impacting the profession, the professionals and also the
institutions (Chiu et al., 2019). With global markets going through an evolution process,
it makes sense for accounting to do the same (Smith, 2016), after all, we are already
witnessing this process unfolding since the 90°s, when accountants started being pushed

into new directions (Rezarta, 2010).

Technology evolved accounting techniques and practices, changed the roles and positions
of accountants in modern firms and triggered a response process from academic
institutions in order to better prepare the accountants of tomorrow (Andiola et al., 2020a;
Borisova & Bekhteneva, 2015; Nicolae, 2019; Rezarta, 2010). Specifically IT, seems to
be perceived by some authors as a cornerstone for the optimal accounting curriculum
(Ainsworth, 2001), and because of that, academic institutions should be able to adjust

their graduates” profiles to a new reality (Odia, 2019).

However a pressing matter, there seems to be little contributes in literature on how to
access the ever increasing proximity of accounting and technology. It is by exploring the
depth of the relationship between technology and accounting and also the ways that have
been used by authors to tackle this topic, that this research aims to develop a clear
understanding of the nature of such connection and provide relevant insights on how the

problem should be approached and handled.

In this research we aim to look into the work that has been done on accounting directed

technology and the ways in which such researches have been conducted through a



systematic review of the contents produced on the matter and statistical analysis of

specific variables defined.

This work contributes to literature as it tackles a popular topic in recent years (Chiu et al.,
2019), absorbing the relevant content produced to create well informed and necessary
conclusions about the characteristics of the relationship between accounting and
technology. More importantly, this research aims to present the way in which one should
approach the evolution of accounting to this day, developing relevant insights about the

skillsets of accounting professionals now and the ones they should acquire in the future.

The evolution of technology is not slowing down, and new applications aimed for
accounting will continue to be developed. It is therefore important that individuals and
institutions are well aware of the ways in which they should approach this issue so that
accountants may look to innovation as an opportunity and not a threat (Moll &
Yigitbasioglu, 2019).

This dissertation is a systematic literature review organized as follows:

e Firstly, it was conducted a broad selection of articles that were reviewed,
contributing to a comprehensive analysis of the topics™ state of the art. This
literature review helped creating a context for the methodology chosen when
performing the systematic literature reviewed that followed.

e Concerning the methodology, the articles were searched based on the keywords,
subject area, data range and document type, being afterwards selected through a
process of three step filtering (Booth et al., 2016).

e The articles that passed through the selection process and that were included in
the review were categorized according to four variables that helped to reach the
defined objectives.

e Finally, the results of the systematic review were summarized in a conclusion
based in the information retrieved from the conducted analysis integrated in the

context provided by the initial literature review.



THEORETICAL FRAMEWORK

2. Literature Review
2.1 Where we stand

Since the very beginning of the millennium, researchers in accounting are giving a lot of
attention to emerging technologies, highlighting the perceived importance of technology
in the accounting profession (Chiu et al., 2019). It is clear that technological advances
impacted accounting, which led to a sharp decrease in the expensiveness of information,
requiring less effort in capturing it or in creating new opportunities. Thereby accountants
have struggled to adapt to the better use of information and knowledge that IT generated,
dictating new rules for competitive advantage (Elliott, 1998). The arrival of IT induced
friction between traditional accounting and the need to develop faster and more detailed
responses to the demands that were also changing, creating new challenges to accounting
professionals mainly through the development of Enterprise Resource Planning (ERP)
systems, group support systems, knowledge management systems and intelligent decision
aids (Sutton, 2000). Recent IT accounting solutions are known to induce social
transformations in an organization, creating the need for a rationality that combines
accountants, who must acquire new IT knowledge, and management, as IT solutions,
which means accountants and management are pressed together (Hyvonen et al., 2008).
Considering that accounting has been described as a social institutional practice
dependent of external factors, even if organizations maintain their legacy systems,
choosing not to take in consideration new management accounting techniques, it is
unlikely that the future will bring a stabilization of management accounting practices
(Hopwood, 1992; Yigitbasioglu, 2017).

The impacts identified from the development of technology are vast, some authors have
even point out complex processes like an hybridization of accounting by the widening of
competencies and practices, catalysed by ERP systems that, in accounting positions, force
a reorganization of the organizational structure (Caglio, 2003; Kurunmaki, 2000). These
processes have been described as opportunities for accountants, but for firms to fully
benefit from the technological innovations, which can take the form of Information
Systems (IS), knowledge is essential (Caglio, 2003; Lochner, 2013). The need for more

knowledge may arise immediately in the design and implementation of such systems and
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accounting plays an important role in such tasks and therefore, to assure the correct
implementation of the new systems, accountants face more demand for IT knowledge
(Dechow & Mouritsen, 2005; Sanchez-Rodriguez & Spraakman, 2012).

Accessing the impacts of such technological developments in the firms™ overall
performance, it is quite clear that a discussion around the business-value of IT emerged.
This discussion was strongly connected with Management Information Systems (MIS)
and Accounting Information Systems (AIS), to which AlS researchers gave fundamental
contributions when organizations massively started to adopt ERP in the turning of the
millennium, something that indicates a strong connection between IT and accounting
(Sutton, 2010). Positive outcomes from IT utilization in the public accounting industry
were first recorded in the beginning of the millennium, suggesting positive impacts from
the implementation of audit software (Banker et al., 2002). With more research done in
the area, the importance of IT became more evident, as it changed auditing through the
integration of new applications, tackled better by the Big 4 firms (Janvrin & Bierstaker,
2015). The implications in firm profitability are also visible, the connection between IT
budget levels and firm profitability shows that the allocation of more resources to IT
investments, both in Hardware and Software, has positive impacts (Kobelsky et al., 2008).
These impacts are not only direct, but also indirect, as IT reputation seems to have an
influence lenders” terms. Firms with better reputation would be able to borrow with lower
interest rates and more favourable non-price terms, as they achieve lower default and
information risk (Kim et al., 2018).

From a business point of view, when it comes down to corporate application, the most
important development that IT brought up in the 90"s, were Enterprise Systems (ES)
(Davenport, 1998). ES have been described as important to the further development of
organizations, facilitating change (Rikhardsson & Kreemmergaard, 2006). As a result of
the potential contribution to firms, an increase of investments in ES worldwide has been
recorded, as well as positive outcomes from these implementations on management
decision making (Dorantes et al., 2013). A particular interesting type of ES to accounting
roles are ERP systems, that connect the different functional areas within an organization
by integrating information and processes using configurable packages, also providing
templates of advised best business practices (Kumar & Hillegersberg, 2000). ERP
systems are strongly connected with the processes of accounting by providing better

understanding and manipulation capacity of the flows of operations and resources in a



firm environment (Chapman, 2005). The connection of ERP with accounting seems to be
a popular topic of research, with researchers focusing on qualitative approaches to be able
to produce stronger comprehensive information about the relationship between ERP and
accounting information, an effort to achieve deeper understanding of this topic (Sardo &
Alves, 2018). It is further noted that Best of Breed (BOB) systems are an accumulation
of multiple software applications with specific designs for a particular function, each one
Is by itself a standalone system with an individual database, directed to fulfil specific user
needs (Hermann, 2010). A comparative approach between BOB systems that are often
chosen when the financial department is responsible for the introduction of the IS and
only one specific objective is pursued, and ERP systems that usually are the choice when
the motives are not only strategic but also technical, helps to understand the main reason
for the popularity of the latter, showing the importance of the wider range of ERP systems
(Hyvonen, 2003).

Some authors pointed out modest outcomes from ERP systems implementations and little
impacts in accounting with the implementation of IS (Granlund & Malmi, 2002).
However, more recent research gives further weight to the shift of accountants activities,
that witness an increase in analysis” related work while also highlighting that accountants
must develop new abilities as ERP systems implementations are impacting accounting
roles and creating a demand for different skill sets, even when job descriptions and the
overall functions remain untouched (Balzli & Morard, 2012; Sanchez-Rodriguez &
Spraakman, 2012).

System Applications and Products in Data Processing (SAP) established the standard for
ERP software, being leaders in the production of software to manage business processes,
mainly focused in building effective flows of information and data processing, across
organizations through centralized data management that provides access to real-time
insights (SAP, 2020). As it is widely accepted by enterprises, it makes sense to approach
in more detail the adoption of SAP software. Authors have pointed out the fact that SAP
transfers the featuring’s design to end users, who end up being the main responsible
entities for the outcome of the implementation, meaning that the software does not, by
itself, causes organizational change, as SAP is no more than an ‘absent presence’
(Quattrone & Hopper, 2006). However, the implementation of ERP systems like SAP can
ultimately lead to changes in the work of the management accountants, even if authors
are not sure that ERP systems are the only reason for these transformations. ERP systems



seem to eliminate routine jobs by integrating them, absorbing many routine accounting
tasks (Scapens & Jazayeri, 2003). Even without the introduction of new techniques, there
Is an increase in forward-looking in forecasting. SAP creates an environment of team-
working and cross-functional integration, even if one cannot be sure that it is the main
driver of the management accounting changes described above (Scapens & Jazayeri,
2003).

As a possible answer to the difficulty that seems to exist when it comes to attribute the
responsibility of organizational change to the implementation of ES, we may look to the
adoption of these systems as a process and not as only a moment in time. Not only the
technology adopted but the interactions with it create, in time, the changes that are being
identified within the organizational context (Rikhardsson & Kraemmergaard, 2006;
Wagner et al., 2011). Other authors point also to this necessity of looking to the
implementation of new technology as a process that needs commitment from the
organization professionals’ to be successful, otherwise, even if a technology brings

technical improvements, it will ultimately fail and may be discarded (van Akkeren, 2012).

Authors may not be sure if ERP systems are the only, or the main cause for change, but
the changes in accountants’ activities and practices exist, and these professionals try to
redefine, reposition, and promote themselves. Such systems may stand as an opportunity
where the accountants’ skills and knowledge gain relevance, increasing their connection
with a system that redefines their expertise at the same time they reshape the system
(Sayed et al., 2006). ERP systems create a base for change through an environment of
communication between professionals and the system itself, where each side may demand
something to the other and increases visibility through trading zones (Dechow &
Mouritsen, 2005).

On a more pragmatic perspective, authors have stated that the implementation of the SAP
system catalyses the adoption of a Germanic accounting logic, embedded in the software
itself, causing a transformation that strongly diverge financial and management
accounting from each other. The software therefore defies enterprises to pursue some
organizational changes and challenges accountants to develop new knowledge
(Heinzelmann, 2017). ERP systems may also spread the accounting knowledge
throughout the organization, enabling other professionals to perform accounting tasks
(Quattrone & Hopper, 2005). The system may also push managers to perform

management accounting tasks, but at the same time it opens a way for management
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accountants to develop new knowledge and skills and to conquer a new space, more
connected with the systems, assisting in creating strategies and decision making, more
responsible for the systems implemented than for final reports (Scapens & Jazayeri,
2003).

It is also important in this research to approach other types of technologies besides ES
that may have impacted accounting, directly or indirectly. A look into the evolution of
auditing, now computerized and making its way to a continuous real-time process, and to
Extensible Business Reporting Language (XBRL), another relevant innovation, helps us
to understand the advantage of using standard software to effectively trade information
(Rezaee et al., 2002). XBRL, the international standard for digital business reporting,
consists on a language that allows transparent definition on reporting terms, achieving
fast, accurate and digital reporting information flow (XBRL, 2020). Technology like
XBRL, with the capacity to reduce the complexity of information search, will also
contribute to computer-literate nonprofessional investors as it will make the use of
financial statement easier (Efendi et al., 2016; Hodge & Kennedy, 2004). Whether
exploring ERP systems that create an efficient flow of data, or standard software to reduce
the complexity of communication, handling information seems to be an important aspect
evolving the technologies with application in accounting. Anaccounting IT that enhances
communication by reducing key entry and standardizing information is Electronic Data
Interchange (EDI), that however still blurred with errors in orders” submissions by
dealers, can increase department’s performance after experience accumulation (Anderson
& Lanen, 2002). EDI replaces the paper format and automates the transactions through a
standard electronic format, authors have used the example of EDI to stress out that new
technologies will have an impact for workers, sometimes even leading to loss of jobs
(Premkumar et al., 1994). A similar technology, Real-Time Accounting (RTA), captures,
measures, recognizes and reports electronically economic events, without using paper
(Rezaee et al., 2000).

Artificial Intelligence (Al) is also present in accounting, most commonly in the form of
Expert systems, software programs focused on solving problems without human
interference (Zhao et al., 2004). A new and reliable computerized technique directed to
disclosure measurement, that resort to artificial intelligence, has already been introduced.
Artificial Intelligence Measurement of Disclosure (AIMD) operates, without the need of

human judgment, using information from ten specific parameters: sales markets and



customers; employees; corporate environment; finance; corporate governance; R&D;
social and environmental responsibility; capital markets; corporate strategy; value chain.
AIMD is cost-effective and does not need human hand in the application phase (Griining,
2011).

2.2 A changing environment

Pushed by new IT, globalisation forced companies to adopt different strategies, creating
an open and more competent market that needed to be accompanied by new levels of
efficiency (Duran, 2015; Halbouni & Nour, 2014). The dynamism present in today’s
global market is a result of the changes in the IT field (Rindasu, 2017), and it is constantly
creating new gaps for enterprises to fill, a reality of continuous evolution at a fast pace
(Smith, 2016). Some accounting firms have used IT to pursue these spaces and innovate,
to find smaller operation areas, away from the excessive competition (Tomo et al., 2020).
New technologies seem not only to encourage the pursue for new niches, but also to
emerge in response to the identified gaps, developing more flexibility, economies of
scale, mobility and accuracy (Rindasu, 2017). The search to fill these business gaps
created by the open market, diluted professional boundaries, and although the main
aspects of traditional professions like accounting remain the same, the static nature of the
professional archetype may be exposed to forces that ultimately can alter this semi-static
condition (Brock, 2006).

Accounting has been a part of the transversal business environment changes, suffering
itself some mutations (Borisova & Bekhteneva, 2015). The opening of the markets since
the 1980 increased competition levels and catalysed economical and business
developments and in the early 90s raised challenges for the accounting profession, one of
the first ones to feel the revolution that forced them to constantly adapt their knowledge
and expertise (Duran, 2015; Rezarta, 2010). As described above, IT may be one of the
cornerstones of this reshaped world we inhabit, shrinking the distances by enabling a
more quick and efficient communication and with that it seems to be the main catalyser
of changes in accounting by granting professionals easier ways to collaborate and new
opportunities to progress and evolve (Duran, 2015; Nicolae, 2019). IT has undoubtedly
impacted in great scale business operations with accountants hugely depending on part of

it in their daily chores (Tam, 2013), because what is demanded from accountants



nowadays is not the same, as these professionals are pushed to acquire new and different
skills (Alver & Alver, 2014; Halbouni & Nour, 2014). Therefore, new technologies may
open the door for other, latent, potential directions for accounting (McGuigan & Ghio,
2019).

The new business environment is complex and dynamic and created the need for firms to
resort to technology and often to external help in order to survive (Duran, 2015). Due to
the velocity of the arrival of globalization, graduates were not prepared for a market
environment (Mohamed & Lashine, 2003), where enterprises turn to new ways of dealing

with information, resorting to new AlS.

2.3 A new reality for accountants

As written above, IT was a cause for the innovation of many sectors of activity, the
development of a new way and faster way of communicating across the globe permitted
new levels of collaboration, creating new opportunities for professionals to achieve new,

more technical skills, in all areas of activity, including in accounting (Nicolae, 2019).

The process of change of the global market may be perceived as a process of evolution,
and, therefore, it makes sense for accounting to evolve too, finding its place in the modern
environment (Smith, 2016). For decades, accounting has witnessed a fusion of different
services in response to market demands, causing changes which came at different paces,
triggered by different situations with varied impacts. Accounting went through
challenging times, in the 90"s for instance the opening of the economy due to the
globalization phenomenon pushed forward a profession revolution that would start to
demand the development of new skills while also maintaining the knowledge that came
with previous work experience (Rezarta, 2010). Through some negative events, that
impacted the world economy, there have been times when the accounting profession lost
some trust and respect, restored by laws, frameworks and guidelines, that induced further
relevance in auditing and then caused the rise of consultancy services after a saturation in

auditing, more steps in the process of evolution (Holtzman, 2004).

As organizations try to incorporate nowadays new technological tools, accounting
professionals have also taken steps to fit better into the new business environment,

pursuing IT education (Xavier et al., 2020). Accounting started to follow a path of more



technology efficiency, pursuing simpler solutions, in consequence of its development,
accounting gained relevance and accountants too, as they widen their skillset, expanding
their knowledge to include analysis, communication and IT capabilities (Borisova &
Bekhteneva, 2015; Nicolae, 2019).

To access the changes in accounting one must look to ERP systems, recognized as one of
the most important factors when it comes to the future aspects demanded from an
accountant (Suhaimi et al., 2016). Some argue that ERP systems are not a synonym of
“revolutionary change”, but recognize the impacts in the organizational structures of
firms that implement them, improving efficiency of communication and practices
(Granlund & Malmi, 2002; Quattrone & Hopper, 2005). Likewise, IT systems have been
identified also as regulatory structures that impact the professional freedom of
accountants, standardizing methods and procedures (Heinzelmann, 2018), and however
some authors recognize greater impacts than others, the rise of ERP Systems is perceived
as a relevant event that contributed to shift the accounting paradigm, which became more

focused than ever in collecting, analysing and storing information.

The consequences may be different, but for sure they are real, impacting the roles and
necessary skillsets of accountants that may hybridise and incorporate financial and
information interpretation capabilities or, on the other hand, lose space after the ERP
system implementation. ERP systems can be point to certain directions, but after the
implementation they become more rigid (Hyvonen et al., 2009). ERP logic shapes into
the organization an integrated standard of management accounting work (Heinzelmann,
2018), integrating inside the system itself various accounting processes, what obviously
results in different tasks being demanded but also in different ways to complete these
demanded tasks (Pervan & Dropuli¢, 2019). Therefore, it is important for accountants to
be part of the implementation and to perceive ERP systems not as a threat but as a tool

that must be used in order to reposition themselves (Newman & Westrup, 2005).

The majority of accounting professionals believe that technological innovation strongly
impacted the sector, causing a structural transformation (Xavier et al., 2020). Some areas
of accounting have evolved in a faster way than others (like auditing), but in general, not
only the way of working in accounting is today different, but also the roles of accountants
inside the modern corporations. Management accountants still maintain their traditional
functions as the main ones (information provision, controlling, forecasting, budgeting,

profit improvement and performance measurement and evaluation) but nowadays are
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seen as the base of the change process which enterprises are forced to embrace, and are
regularly adapted to new tasks and positions (Odia, 2019; Smith, 2016). RTA, extensible
reporting language and artificial intelligence are examples of the extraordinary
development in the accounting field, building up the idea that technology is playing a big
part in the modifications that accounting is experiencing. Also, the increasing relevance
of analytics and the new applicability of it, it is also an important aspect the path which
the accounting sector is taking, lead to the reflection that the usage of analytics to predict
or create strategies and to reduce the gap between the data generated and the reporting of
it, should be key elements for accountants to achieve the new space in the marketplace
(Smith, 2016; Zhao et al., 2004).

To achieve this new place it seems that the skillset might not be the same as it once were,
at least not only, the market demands now more from accountants, but it is also demanded
that accountants possess adequate IT knowledge to be able to accomplish the tasks that
also evolved (Alver & Alver, 2014; Tam, 2013).

2.4 Different roles and responsibilities

As can be seen, technology impacted accounting in many ways, the techniques seem to
be less malleable than the roles of accounting professionals, that are going through a
process of change. Accountants are facing the need to reinvent themselves in some ways
to remain competitive in an environment of fast communication that enable information
to arrive at management desks before ever going through the hands of accountants,
potentially diminishing the necessity of accountants in some traditional functions and

forcing them to look for new opportunities (Suhaimi et al., 2016).

Figures identifying a lack of preparation to the new work environment in terms of
necessary skills, namely in the poor knowledge of today’s business technologies points
out the changes in modern accounting positions, strongly suggesting that they were not
accompanied at the same pace by education institutions (Greenstein & McKee, 2004).
Management accounting, impacted by IT among other factors, needs to produce today
more timely and accurate information to keep up with the production processes and cost
structures, possibly resorting to information technologies connected with management
accounting systems which indicate as well the need as well for IT training and the

adaptation of accountants to being users of these new systems, analysing information
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instead of producing it (Halbouni & Nour, 2014). Using auditing as an example, we may
observe the threats that the profession faces due to the alterations in the preparation of
financial statements, but we can also identify exiting opportunities like the development
of continuous auditing (Zhao et al., 2004). Assurance is another good example of this,
back in the beginning of the millennium the necessity to adapt was already being
identified as the concept of continuous assurance was also seen as a soon to come reality
(Elliott, 2002).

Data indicating a gap between the demands from accountants and their competencies
strongly suggests that the process of evolution in terms of accountants roles and
responsibilities is not finished yet, there is still some way to go in order to guarantee an
appropriate fitting between the market, more and more inclined to business analytics. The
bigger the company, the higher the probability of resorting to specialists instead of
enabling company’s controllers to acquire new knowledge, opening a debate about the
need for controllers to pursue more advanced analytic and IT capabilities or to focus on
a different niche, either way emphasizing the changes in their current tasks (Oesterreich
& Teuteberg, 2019).

IT, mainly in the form of ERP systems, produced changes in the organizational structures
and in the responsibilities of accounting employees. Even the studies that do not reflect a
big impact on accounting practices, point to direct impacts in the roles of management
accountants, replacing the higher amount of transaction handling to a more analytical
work, with more decision-making responsibilities (Granlund & Malmi, 2002). Actually,
there have been quite some content produced about the changes in the role of management
accountants, mainly addressing the shift from bookkeeping to a more decision-making
focus, one more proof of the evident changes in the sector (EI-Sayed & Youssef, 2014).
There is, however, evidence that the impacts of ERP systems may be even more vast,
affecting data collection, reporting, analysis and budgeting, catalysing also changes in
accounting job positions. After the implementation of such systems it is notorious an
increase in the number of faster and more frequent reports, and it is also evident an
emphasis put on analytical work, facts that once more highlight the need for modern
accountants to develop, alongside the traditional ones, new skills better fitted for the new
demands (Pervan & Dropuli¢, 2019).

Also, mainly due to innovations in IT and to IS in particular, a convergence of

management accounting and financial accounting has been noticed, accompanying the
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path of management accounting to a more future focus reality, based on strategy planning
and control and the shift of financial accounting to become more immersed in fair value
accounting, valuation purposes and decision-making. These facts also indicate a walk
away of management accounting from functions of short-term planning or control and
also of financial accounting from historical cost (Taipaleenméki & lk&dheimo, 2013). The
convergence of management accounting and financial accounting is just a part of the
global organisational changes that an enterprise can go through when implementing ERP
systems that also become “responsible” for some of the routine work of management
accountants, inducing the occupation of different roles (Circa et al., 2015). If there is a
debate about the consequences of adoption ERP systems or about their part in the
construction of different forms of performing accountant tasks, both in a technical and in
an objective point of view, the discussion about whether there are significant role changes
or not seems to be less balanced, clearly favouring the evident presence of a role

transformation.

Accounting professionals are expected today to master different contents and to possess
distinct sets of technical knowledge from the previous generations, big companies seek
another type of skillsets in today’s market, what explains the vast amount of different
backgrounds of the graduates hired by some of big accountancy firms, figures that stress
out the fact that the area is not what it once were. IT knowledge, analytical and
technological skills are the main characteristics that seem to dictate the hiring process in
such firms (Kotb et al., 2019).

2.5 A look into the future — Adaptation is key

To look into the future, one must look into education, after all, the academic paths of
today’s accounting students will greatly influence the expertise and the degree in which
such professionals will fit their positions once they enter the job market.

Due to the changes suffered by the area in recent years an important characteristic of
accountants nowadays is the adaptation capability and to possess such advantage one
must be comfortable is different areas of expertise, but what knowledge and which
technical skills should be top priorities for institutions today, when building up the
accountant’s curriculum? If the roles and responsibilities changed, the accounting

graduate profile that businesses look for must have also evolved. Studies are indicating

13



the need to incorporate more skills related to IT knowledge into the curriculums of
accounting graduates, enabling them to be more prepared for the demands they will face
once they end up their academic path and start to enrol in different, modern businesses
(Andiola et al., 2020b; Kotb et al., 2019; Pervan & Dropuli¢, 2019). IT naturally seems
to be perceived as a cornerstone of an optimal accounting curriculum, data from the last
decade shows that analytical/critical thinking is perceived has the most important skill
both by accounting graduates and employers, while the least important ones are technical
and functional skills, however maintaining a considerable degree of importance attributed
both by graduates and employers (Ainsworth, 2001; Awayiga et al., 2010). At the
beginning of the millennium, along with analytical/critical thinking, communication and
decision-making were other skills perceived as the main ones when it came to accountants
and employers’ perceptions, at the time it was already considered that a generic computer
course would not be enough to prepare accounting students to the developments in IT,
even when combined with a accounting systems class, the preferred approach should be
one of technology integration throughout the other classes and an accounting systems
class (Burnett, 2003).

Other data points out the clear transformation in the demands for professionals working
in accounting in today’s market, like the significant number of non-accountants hired by
big accounting firms in a chase for more differentiated knowledge, mainly focusing on
analysis and technology (Kotb et al., 2019). There have been changes in the architecture
of accounting programs, but not only there is a wide range when it comes to the level of
technology and analytical skills taught but the process has also been slow and incapable
of keeping up with the speed in which the market demands are evolving (Andiola et al.,
2020b).

The evolution of technology is happening in a continuum spectrum, new applications for
accounting will continue to be developed, like the ones related to internet and others
embedding Al, which may be perceived by accountants as a threat but they may also pose
as an opportunity for those who can adapt to the new environment (Moll & Yigitbasioglu,
2019). Accountants must adapt to new technological demands but there are authors that
also suggest a need for accounting professionals to develop other capabilities like
creativity, innovation, holistic thinking, decision-making and sense-making, in order to
better tackle the changes in the sector and to maintain the relevance of the profession in
a new environment (McGuigan & Ghio, 2019).
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Academic institutions should not only understand the new roles of accountants in the
modern environment, adjusting graduates’ profiles to the demands of the business market,
but also look to the future to provide them with the adaptation capabilities that will enable

them to conquer their space in the job market, maintaining the relevance of the profession
(Odia, 2019).
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3.
3.1 Research Question

How have authors approached the relationship between accounting and technology and

what is the nature and extend of such connection?
3.2 The importance of this review

The advances that organizations suffered in their internal processes, from the alteration
of the external environment, are tangible (Arnaboldi et al., 2017). Accounting is clearly
enrolled in this progressive technological path that businesses are going through (Chang
et al., 2011) with technologies constantly evolving, pressuring an increasingly
competitive environment to obtain frequent adaptations (Ghasemi et al., 2019; Pérez-
Méndez & Machado-Cabezas, 2015). With the changes in accounting there will be a
necessity to adapt some aspects regarding the accountants” profile (Odia, 2019; Suhaimi
et al., 2016). With this review we try to occupy an apparent gap concerning how to access
the recent proximity of accounting and technology.

3.3 Objectives

With a deep assessment of the relationship between accounting and technology and an
understanding of the ways which have been used by authors to tackle this topic we hope
to provide relevant insights on how to approach the topic in a more efficient way, enabling
individuals and institutions to better prepare for current and future changes in the sector.
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EMPIRICAL STUDY

4. Methodology

In order to set the context for the review, find out how much literature exists on the topic,
the characteristics of such literature and properly develop the strategy used for the
selection of studies, a broader scoping of studies was executed. To execute this broader
reading that is present in the chapter “Literature Review” the approach was focused on
guaranteeing that wide range of studies
would be included, in order to efficiently identify research gaps and design the
methodology used. As a way of being more familiarised with the topic, the literature
search resorted firstly to an initial search using an electronic database, Scopus, that served
as a base to decide how the search for the “Literature Review” would be conducted (Booth
etal., 2016).

For the second part of the literature searching process four electronic databases were used,
Web of Science; Scopus; Business Source Complete; Academic Search Complete, for a
free-text searching using the words “Accounting”, “Accountants”, “Technology” and
“Change”. The choice of the electronic databases used was based on the list of specific
and multidisciplinary common electronic databases available proposed by Booth, Sutton

and Papaioannou (Booth et al., 2016).

From the analysis of the studies related to the topic of this dissertation, a theoretical
overview of the work produced in the past gave place to the second chapter of this
dissertation, following the method proposed by Tranfield, Denyer and Smart (Tranfield
et al., 2003). It was with the knowledge obtained from the broader overview that the

parameters for the selection of studies were chosen.

The preliminary broader search resulted in an amount of studies too big for the analysis
intended and so, to reduce the amount of studies, only one electronic database was used
to conduct the search. Web of Science was the research engine chosen. A few parameters
were implemented to ensure the relevance of the information retrieved, namely, date
range, document type, subject area and keywords. To apply such parameters tools

available in the electronic database that provided a limit function were used, resorting
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once more to methodology proposed by Booth, Sutton and Papaioannou (Booth et al.,
2016).

Because the intent was to base this research in the impact of technological innovation in
accounting, and because the background scope indicated clearly that the main changes
started to appear in the turning of the millennium, the date range defined was between
2000 and present, being the search conducted in June 2020 that was the upper limit of the
search. For the document type, “Article” was chosen as a parameter for the search in a
way to ensure that only primary sources reporting the methods and results of an original
study were used in this Systematic Literature Review. Having in mind the main area
where this research is inserted in, the subject area “Business, Management and

Accounting” was also defined to filter and focus this research in the right direction.

After evaluating the keywords used in the studies primarily analysed, an advance word
search was conducted in Web of Science based on the words, “Accounting”,
“Accountants”, “Technology” and “Change” and in the fields “Topic” (TS), “Title” (T1),
“Abstract” (AB) and “Author Keywords” (AK) that, due to its complexity it is fully
described below:

TS=(technology AND change AND Accountants) OR TI=(technology AND change
AND Accountants) OR AB=(technology AND change AND Accountants) OR
AK=(technology AND change AND Accountants) // TS=(technology AND change AND
Accounting professionals) OR Tl=(technology AND change AND Accounting
professionals) OR AB=(technology AND change AND Accounting professionals) OR
AK=(technology AND change AND Accounting professionals)

To evaluate the relevance of the studies that would be included and analysed in the next
chapters of the dissertation a detailed evaluation of the studies was conducted. To do so,
after the search through the search engine, a process similar to the selection process
proposed in (Booth et al., 2014) and described as the most efficient way of screening.

The process consisted on three steps, a Title Sift and an Abstract Sift and a Full Text Sift,
as shown in figure 1. In the first step, the studies were analysed considering two main
aspects. If they do not indicate that the topic is an object of interest of this research they
would be excluded, or, on other hand, if they limit the research to a specific topic not

directly related to the impact of technology in accounting they would also be excluded.
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On the second step of the process, several aspects were taken into consideration before
the decision to exclude or include the studies. Firstly, the data collection method,
excluding forms of research that do not handle their own data, with the exception of four
specific articles for which the reason for inclusion will be explained further. Secondly the
main focus of the study that should contain the aspects surrounding topic of the

dissertation in order to be included.

The third step was conducted also taking into consideration to the methodology proposal
of (Tranfield et al., 2003), that indicates the possibility of a detailed evaluation of the full
text of some articles from relevant sources. So, for some articles that had left some doubts
at the second step of the process, a Full Text Sift was conducted to better evaluate the
possibility of inclusion in the selection. Namely, for the articles (Botez, 2018; Elliott,
2002; Joseph, 2006; McGuigan & Ghio, 2019; Moll & Yigitbasioglu, 2019; Worster et
al., 2016), in spite of not making “raw data” available to the systematic review a decision
was made to include the studies based on the subjective conclusions presented and the

considered relevance to the topic of this dissertation.
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The result of the selection process indicated 18 studies to be included in further and

deeper analysis, the selection process is presented in the table present in Appendix A.

Title sift on the articles
selected by the search
engine (68)

R Exclude studies that are not
relevant based on title (34)

Abstract sift on studies
included at title (34)

Exclude studies that are not
relevant based on abstract (16)

Full-text sift of studies
which raised doubts in
the abstract sift (4)

Exclude studies that are not relevant based
———) on full-text and document reasons why
they do not meet inclusion criteria (0)

Included studies for
the present review (18)

Figure 1. Schematic figure illustrating the process of selecting studies. Adapted from Booth et al., 2016. Values
within parenthesis correspond to the number of articles in each step of the selecting process.
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5. Data analysis

To be able to answer the initial question of this research, “How have authors approached
the relationship between accounting and technology and what is the nature and extend of
such connection?”, each study was classified in accordance to four variables, “subject”,
“country/origin of data”, “year” and data collection method”. The subject was chosen in
order to perceive what was the focus of each study. The origin of data was included as a
variable to measure the geographical range of the studies. Year was a variable chosen to
evaluate the temporal distribution of the sample inside the defined timeframe. Finally, the
data collection method was also included to provide information regarding the approaches
employed by the authors.

Due to the qualitative feature of the research conducted, the data analysis that followed
was elaborated resorting to a specific software, namely SPSS (Statistic Package for Social
Sciences) (IBM Corp., 2017). The software enabled the information to be handled
according to the variables implemented. The information retrieved through the
classification of each study into the four variables is represented by quantifying the

absolute number of occurrences and the respective frequencies.

In SPSS, after the selection of variables in the “variable review” and the insertion of the
data in the “data view” the functions used were based on the descriptive statistics subject,

specifically on the analysis of frequencies and crosstabs.

As described in the previous chapter, SPSS was the software used, as it is an important
tool that turns information obtained into graphics and tables that allows the public to
understand, in a simpler way, the results about every research. Since the literature review
of this thesis was mainly qualitative, the information obtained had to be converted into
several quantitative variables such as “subject”, “country/origin of data”, “year” and data
collection method”. It is important to note that in the graphic illustrations used, the
percentages displayed have been rounded to one decimal number for easier visual

comprehension of the data.

After the steps of article selection, the final sample reviewed was reduced to eighteen
articles, developed in eleven different countries, from 2002 to 2020, resorting to seven
different data collection methods and subordinated to ten different subjects surrounding
the topic of this dissertation, such as “IT”, “ERP”, “Professional Changes” or “New Role

of Accountants”.
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The following table illustrates the final selection of studies and the analysis of the

variables selected:

Table 1. Articles selected for the systematic review. Columns "Year", "Subject", "Data collection method" and "Country" correspond
to the variable classification

Data Collection

Author Title Year Source Subject Method Country
A time—space odyssey: management Accounting, Organizations
Paolo Quattrone & Trevor Hopper contrql systems in two multinational 2005 and éociety ERP Case Study Multinational
organisations
Nicholas McGL_Jigan & Art, accpunting and technology: 2019 Art, Accounting and Acc_ognting into N/A Australia
Alessandro Ghio unravelling the paradoxical “in-between” technology artistic spaces

Contabilidad bajo el enfoque de
Duran & Yosmary Tecnologias de la Informacion y 2015 Vision Gerencial IT Survey Venezuela
Comunicacion (TIC's).

Fleshing out” an engagement with a Accouting, Auditingand  Social Accounting

Micheal Fraser social accounting technology 2012 Accountability Journal Technology Case Study New Zealand
Hybridized professional groups and . -

Christie Hayne & Clinton Free  institutional work: COSO and the rise of 2014 Accounting, Organlzatlons ERM Interview Canada

L and Society and USA

enterprise risk management
Information systems and information

Andrea Tomo, Gianluigi Mangia technologies as enablers of innovation 2020 Technology Analysis and Information Surve ltal

& Stefano Consiglio and knowledge creation and sharing in Strategic Management System y y
professional service firms

Amr Kotb, Magdy Abdel-Kader,  Information technology in the British Professional

Amir Allam, Hussein Halabi &  and Irish undergraduate accounting 2019  Accounting Education Survey UK and ROI

] . Changes

Ellie Franklin degrees

Timo Hyvonen , Janne Jarvinen, Institutional Logics, ICT and Stability 2009 European Accounting Professional Operational Finland

Jukka Pellinen & Tapani Rahko  of Management Accounting Review Changes Statistics

. . Making ERPs work: accountants and European Journal of Mixed

Mike Newman & Chris Westrup the introduction of ERP systems 2005 Information Systems ERP Methods UK

Art Worster, Thomas R. Weirich Managing IT Change—Sales, Corporate accounting

& Frank Andera Marketing, and Distribution AU and finance B e LA
Modes of mediation” for conceptualizing - .

Heba EI-Sayed Mayada Abd how different roles for accountants are 2015 Qualitative Research in New Role of Interview Egypt

El-Aziz Youssef Accounting & Management ~ Accountants
made present

Occupational identities of management Journal of Applied Austria, France

Rafael Heinzelmann accountants: The role of the IT system 2007 Accounting Research T Interview and UK
Recent Challenge for Auditors: Using Broad Research in Artificial

Daniel Botez Data Analytics in the Audit of the 2018 Intelligence and Data Analytics N/A Romenia
Financial Statements Neuroscience

The impact of integrated information
Ivica Pervan & Ivana Dropuli¢ ~ systems on management accounting: 2019 Management ERP Survey Croatia
Case of croatia

The role of business analytics in the

Thuy Duong Oesterreich controllers and management accountants’ 2019 Journal of Accounting and Big Data Social German

& Frank Teuteberg anag Organizational Change g Network y
competence profiles
The role of internet-related technologies ", .

Jodie Moll & Ogan Yigitbasioglu in shaping the work of accountants: 2019 U Accountlng IT N/A UK anq

Lo . Review Australia

New directions for accounting research

Keith Robson , Christopher Transforming audit technologies: . L

Humphrey, Rihab Khalifa Business risk audit methodologies and 2007 Accounatlnr;g,s(g;ig;nlzatlons me thgcli—i?o ies Interview UK

& Julian Jones the audit Weld y 9

Robert Elliott Twenty first centurt assurance 2002 Auditing IT N/A USA
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5.1 Subject

When choosing the variables to analyse, the subject was considered an interesting
characteristic since it indicates the main focus of each author when conducting a research,
pointing out the main interest of the article itself. By looking to the subject, one may
construct an idea on which are the most relevant themes surrounding the topic of this
dissertation and therefore understand what are the primal aspects that have been looked

at when accessing the relationship between accounting and technology.

Subject
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Figure 2. Percentage of articles in each category of the variable "subject".

As the graph shows, the most common topics approached by authors are ERP and IT,
evidence of the clear perceived impact that IT in general and ERP specifically seem to
have in the accounting field. In this research, there were identified four valid cases of IT
or ERP subjects, representing each 22,2% and in aggregate 44% of the sample, close to
half of the valid cases. If other forms of IT were considered in the subjects of the studies
accessed, namely “Big Data” and “Information systems”, the conclusion would be that
IT or forms of IT constitute more than half of the observations. It is therefore safe to
assume that IT has been generally perceived as a relevant matter when looking at
accounting over the previous decades. This data agrees with researches that pointed out
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the attention that authors in accounting have been giving to emerging technologies since
the year 2000 (Chiu et al., 2019).

It is also interesting to understand that after IT and ERP, “Professional Changes” is the
subject more present in the researches analysed. The subject “New Role of Accountants”
has also been used in one of the studies approached, what means that overall, the changes
suffered by accounting professionals have been also a topic of interest for researchers,
representing 17% of the total observations. This evidence may pose as an indicator of the
mutations suffered by the accounting profession and felt by accountants in their daily
routine, something that some authors have been stressing out (Borisova & Bekhteneva,
2015; Circa et al., 2015; Duran, 2015; Pervan & Dropuli¢, 2019; Rezarta, 2010; Suhaimi
etal., 2016) .

5.2 Country

The background review indicated that globalization may have been in the centre of some
of the technologies that impacted accounting, due to the efforts to develop ways of
reducing distances and breaking down barriers, creating an optimal environment to the
arise of different forms of IT (Duran, 2015; Halbouni & Nour, 2014). Also bearing in
mind the contributes of some authors that stress out the fact that technological advances
had an impact in accounting (Elliott, 1998), the choice of accessing the country of origin
of the data or the country where the research was conducted was based on the possibility
to evaluate if the topic of this dissertation was transversally perceived as an interesting
research matter and connect this information with those beliefs that globalisation was a
catalyser for the beginning of a tighter relationship between accounting and new

technologies.
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Figure 3. Percentage of articles in each category of the variable "country".

The data shows that in fact the topic has been a matter of discussion and research in
different countries. However not visible in the chart, the studies that have been conducted
in more than one country also contribute to the presence of new observations, namely the
Republic of Ireland, Canada, France, and Austria. In total, 15 different countries are
present in the observations. However it is clear that the UK and the USA are the countries
where most of the articles present in the sample have been conducted, breaking the data
into continents would lead to the conclusion all continents, except Antarctica, isn’t
represented in the sample, considering Egypt a transcontinental country part of Africa and
Asia, or if opting for a geopolitical analysis that allocates Egypt to Africa, only two
continents are missing from the observations while five are present, Europe, Africa,
Australia, North America and South America. This data confirms the global nature of the
matter and the interest that researchers all around the globe have in the topic, indicating
that the connection of technology with accounting it is not an isolated situation but a

general one.
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5.3 Year

To understand the evolution of the topic throughout the timeframe defined, the year of
publication of the article was chosen as a variable in the data analysis conducted. The
inclusion of the year as a variable contributes to having a perspective of how authors have
looked to accounting and technology in the past two decades.

Year

30

2002 2005 2007 2009 2012 2014 2015 2016 2017 2018 2019 2020

Year

Figure 4. Percentage of articles in each category of the variable "year".

Looking to the data it is visible that the topics concerning accounting and technology have
been present in the researchers work in the last twenty years. The sample itself illustrates
that in the time-frame established, from the year 2000 to 2020, the gaps without
researches have not been greater than two years, a significant figure to back up claims
that stress out that the topic has been present in the works of accounting researches in the

past years since the year 2000 (Chiu et al., 2019).

Year

2025
2020
2015
2010
2005
2000
1995

1990
12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Figure 5. Cumulative number of articles per year.
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One can also perceive in the data collected that in the second decade of the timeframe
there are more relevant work to the topic being produced, as the observations of studies
elaborated since 2010 represent roughly 75% of all observations, what can be an
indication of an increasing relevance attributed to the topic by the accounting research
community. On top of this, the sample shows around 28% of the observations in 2019
alone, what could be another indicator of that increasing relevance, however, such
deduction cannot be made, as only one article from 2020 is a part of the sample. The
modest number of articles selected from 2020 may be related to the time when the
research was conducted, June 2020, reducing the studied period of that year in comparison

to that of the other years present in the sample.

5.4 Data Collection Method

Understanding how the researches that have been looking into the subjects surrounding
the topic of this dissertation decided to collect data can help to understand the
characteristics of the relationship between accounting and technology, in the sense that
the approaches to the questions formulated can show how authors believed it was possible
to better tackle them in search for answers, creating a clearer image of the nature of this
relationship between accounting and technology through the designs in which it is
studied.
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Figure 6. Percentage of articles in each category of the variable "Data collection method".

Firstly, it is important to note in the data that most observations indicate the use of purely
qualitative methods for data collection in the studies that are part of the sample analysed.
This evidence points to the importance of accessing the topic in an exploratory manner
with in-depth analysis.

The amount of observations where the research resorted to specific qualitative data
collection approaches, surveys and interviews, represent almost half of the observations,
roughly 44%, what gives strength to the idea of analysing the topic by understanding the
perceptions of people involved in the processes that relate technology and accounting. It
is also important to note that case studies represent around 11% of the observations,
evidencing the need to conduct researches through real-life situations, once more
indicating that the relationship between technology and accounting is tangible and must

be evaluated resorting to in specific contexts.

5.5 Subject and Year

In this part of the statistical analysis the relation between variables was analysed to relate
the variables and understand how they connect to each other. To do so a cross tabulation
was used to summarize the data and determine if associations between variables would
be identified.
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Firstly, it was decided to look at the association between subject and year, to understand

if it was possible to detect tendency throughout the period of sampling.

Table 2. Association of the variable "subject™" with the variable "year".

Year

2002 2005 2007 2009 2012 2014 2015 2018 2017 2018 2018 2020 Total
Subject  IT 1 0 0 0 0 0 1 0 1 0 1 0 4
ERP 0 2 0 0 0 0 0 1 0 0 1 0 4
BRA methodologies 0 0 1 1] 0 0 0 0 0 1] 1] 0 1
Professional changes 1] 1] 1] 1 0 0 0 1] 1] 1] 1 0 2
Social Accouting 0 0 0 0 1 1} 1} 0 0 0 0 0 1
Technology
ERM 0 0 0 0 0 1 0 0 0 0 0 0 1
Mew role of accountants 0 0 0 0 0 1} 1 0 0 0 0 0 1
Data Analytics 0 0 0 0 0 0 0 0 0 1 0 0 1
Accounting into artistic 0 0 0 0 0 0 0 0 0 0 1 0 1
spaces
Big Data 0 0 0 0 0 0 0 0 0 0 1 0 1
Information Systems 0 0 1] 1] 0 0 0 0 0 1] 1] 1 1
Total 1 2 1 1 1 1 2 1 1 1 5 1 18

From analysing the subject and year together no relevant information can be extracted

from the data, as the number of observations are considered small to be able to understand

some pattern.

5.6 Subject and Origin of Data

Trying to detect some culture influences in the choice of the subject when conducting

researches in this topic, the second association done was between subject and origin of

data.

Table 3. Association of the variable "subject" with the variable "country".

Country
Two and
mare
UsA UK MNew Zealand Finland Venezuela Italy Croatia Germany  Australia countries Romania  Multinational Egypt Total
Subject  IT 1 0 0 0 1 0 0 0 0 2 0 ") ") 4
ERP 1 1 0 0 1] 0 1 0 1] 0 1] 1 0 4
Social accounting 0 0 1 0 0 0 0 0 0 0 0 0 0 1
technology
New role of accountants o o [ [ 1} o o 0 1} 0 1} 0 1 1
Big Data 0 0 0 0 1) 0 0 1 1) 0 1) 0 0 1
Professional changes o o o 1 o o o 0 o 1 o 0 0 2
ERM 0 0 0 0 ) 0 0 0 ) 1 ) 0 0 1
Accounting into artistic 0 0 0 0 1] 1] 1] 0 1 0 a o o 1
spaces
BRA methodologies 0 1 0 0 0 0 0 0 0 0 0 0 0 1
Information system 0 0 0 0 0 1 0 0 0 0 0 ") ") 1
Data Analytics 0 0 0 0 0 0 0 0 0 0 1 ") ") 1
Total 2 2 1 1 1 1 1 1 1 4 1 1 1 18
Once more, the small amount of observations makes it difficult to produce clear

deductions from the association table, however, one can note the fact that IT, in general

or in specific forms, ERP, Big Data, Information Systems, is a subject looked at in

different countries, a figure that one more time agrees with the perception that IT is

strongly connected with globalisation having implications in world wide.

29



5.7 Subject and Data Collection Method

To understand if authors tackle in particular ways the questions raised about specific
subjects, the association of subject and data collection method was done.

Table 4. Association of the variable "subject” with the variable "Data collection method".

Data collection method

Operational Mixed Social
Survey Case study  Interview Statistics methods [iA Metwork Total

Subject T 1 0 1 0 0 2 0 4

ERF 1 1 0 0 1 1 0 4

Social accounting 0 1 0 0 0 0 0 1

technology

Mew role of accountants 1] 1] 1 1] 1] 1] 1] 1

Big Data 0 0 0 0 0 0 1 1

Professional changes 1 0 0 1 0 0 0 2

ERM o o 1 o o o o 1

Accounting into artistic 0 0 0 0 0 1 0 1

spaces

BRA methodologies 1] 1] 1 1] 1] 1] 1] 1

Information system 1 0 0 0 0 0 0 1

Data Analytics 0 0 0 0 0 1 0 1
Total 4 2 4 1 1 ] 1 18

Having in mind that, as mentioned above, the small number of observations poses as an
obstacle, the table still shows an interesting fact concerning the data. It seems that no
association can be made between subject and data collection method. Even looking into
IT and its specific forms in an aggregative form, as we have done before to gain some
expression in the amount of data, there is not a clear relation. Several different methods
seem to be used by authors to develop their researches on IT, clearly showing that

different approaches have been chosen when producing information on the matter.
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SUMMARY, LIMITATIONS AND CONCLUSIONS

6. Limitations

These results have several limitations. The first that it can be emphasized is the used time
frame. Since only half of the year 2020 was considered due to the date in which of the
studies were searched using the electronic data base, June 2020, this could have resulted
in a reduction of the number of studies that fell into the established parameters for the
search and selection processes. Also, the low number of studies from the year 2020 could

have influenced the analysis of the variable “year” and its association with other variables.

The low number of studies incorporated means that a small sample was available for the
analysis, reducing the confidence of the conclusions. The low number of studies may be
caused by the excessive rigid parameters for the studies selection. In the future a less rigid

selection should be used to increase the data set.

Usually a systematic review conducted by two or more reviewers may ensure improved
reliability, reproducibility and quality guarantying minimized errors and bias. The fact
that this research was done by a single reviewer may have increased the possibility of

selection bias, information bias and analysis bias.
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7. Discussion and Conclusions

The literature review conducted before the systematic review indicated that accounting
was impacted by technology, mainly by IT (Sutton, 2010). The results from the systematic
review illustrate that authors are giving importance to IT, approaching the subject as a
whole or specifically focused on particular types of IT. The conducted analysis, shows
that the subjects directly related with IT represent around 56% of the observations,

indicating the relevance attributed to IT.

In accordance with what is patent in the literature review about the connection of
globalization to the process that accounting is going through due to technological
innovation, the systematic review made it possible to analyse the geographical range of
the observations. Despite a small sample, it revealed a vast number of countries
distributed across most continents. Besides, based on the results, one can stress out the
fact that the observations displayed interesting differences when it comes to the
characteristics of countries where the studies are originated from. These considerations
go in agreement with the literature, as they show that the topic is being approach by
authors all over the globe.

Since the year 2000 there has been noted a considerable relevance given by accounting
researchers to the relationship between technology and accounting, and the data from the
systematic review also points to this fact as it shows that no more than two years pass by
without an article tackling this issue. The year 2019 was the year with the highest rate of
articles focusing on subjects surrounding the topic, however this result may be biased by

the smaller period of sampling for the year 2020.

From the results of the data analysis concerning the data collection method, one may
perceive the importance of conducting research about this topic inside a busines
environment. Many of the studies in the sample resorted to purely qualitative methods for
data collection, pointing out the importance of accessing the topic in an exploratory
manner with in-depth analysis. Such evidence goes into accordance with information
provided by the literature review that note that the impacts of technology varies
accordingly to the permeability of enterprises to the new technological applications in the
field (Caglio, 2003).

Authors have stated that hiring processes have changed, the demands from accountants

are different, new skills and knowledge are searched today to better fit the professional
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profiles of accountants into the evolved structures of organizations (Alver & Alver, 2014;
Kotb et al., 2019; Tam, 2013). Based on the data from the systematic review, after IT
and ERP, “Professional Changes” is the subject more present in the researches analysed.
“New Role of Accountants” has also been used in one of the studies approached, what
means that overall, the changes suffered by accounting professionals have been also a

topic of interest for researchers, representing 17% of the total observations.

Accounting professionals are expected today to master different contents and to possess
distinct sets of technical knowledge from the previous generations. Some accounting
activities left the hand of accountants as the demand for other ones is increasing and the
rising of new opportunities and demands are clear. There are threats but also
opportunities. Accountants are losing space in some of their traditional roles but gaining

relevance in others (Ainsworth, 2001).

To achieve new positions accountants must possess different characteristics but there is
still a gap between the demands from accountants and their skills (Greenstein & McKee,
2004; Oesterreich & Teuteberg, 2019).

A new accountant curriculum must be fabricated by academic institutions which must
understand that the roles of accountants changed and react to this new reality in a fast and
effective manner to guarantee the maintaining relevance of the profession. Not only
should academic institutions react but they should also act, technology must be embedded
in the new curriculums as the development of innovative applications in the field will
probably keep surfacing, accounting students must be tailored to adapt to constant
changes in the sector (McGuigan & Ghio, 2019; Moll & Yigitbasioglu, 2019; Odia, 2019).

In summary, this research shows that the relationship between technology and accounting
is a hot topic with new articles being published constantly. It also points out that the
preferred ways to approach the problematics concerning these topics are through in-depth
studies that feed on qualitative methods which explore business routines, employee
feelings and thoughts. In addition, IT as a whole or in specific forms, such as ERP and
information systems, appear to be the subjects that arise more interest from authors, what
emphasizes the importance that IT is having on the sector. Finally, attention must be given
to the number of relevant studies elaborated about the impact of technology verified in
the accounting sector and felt by accountants which show that technology is acting as a

factor of change for accounting in today’s business environment.
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