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1. Introduction

Digitalisation is impacting companies and, in particular, management accounting (MA) in
various ways that are not fully researched yet (Becker and Nolte, 2019, p. 86). However,
Schaffer and Weber (2016, pp. 8-9) are of the opinion that MA is going to change funda-
mentally in the next years. The implications of digitalisation on MA and the profession of a
management accountant need to be understood as it is crucial for organisations to
acknowledge its relevance for their success (Becker and Nolte, 2019, p. 76; Kirchberg and
Miller, 2016, p. 95; Lawson, 2019, p. 43). In order to stay competitive, organisations have
to properly analyse the inexhaustible amount of data available (Brands and Holtzblatt,
2015, p. 12; Chamoni and Gluchowski, 2017, p. 9; Lawson, 2019, p. 43). However, this is not
the sole indication of what to do; changes on several levels are required (Schaffer and We-

ber, 2016, p. 9).

Initially, varying definitions for MA exist, with some of them differing considerably and
without a primary one being recognisable (Weber and Schaffer, 2016, p. 1). Nevertheless,
some organisations attempted to make a clear statement (ibid, p. 33). The Institute of Man-

agement Accountants (IMA) published a revised definition in 2008 stating the following:

“Management accounting is a profession that involves partnering in manage-
ment decision making, devising planning and performance management sys-
tems, and providing expertise in financial reporting and control to assist man-
agement in the formulation and implementation of an organization’s strategy”
(IMA, 2008, p. 1).

This highlights that merely providing information is insufficient and strategic partnering is
vital to survive as a management accountant (Weber and Schaffer, 2016, p. 35). Similarly,
the International Controller Association (Internationaler Controller Verein, ICV) and the In-

ternational Group of Controlling (IGC) define it as follows:

“Controlling is a management activity. It means being objective-driven and di-
recting all decisions towards achieving this end. Consequently, planning and
calculative practices, as well as monitoring and control, are of central im-
portance. This applies to each individual management decision as well as to the
management of the corporation as a whole” (GanfRlen et al., 2012, p. 2).

Hence, both definitions support the idea of a close cooperation between management ac-

countants and managers (Weber and Schéffer, 2016, p. 35). The American IMA uses the
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term “MA” while ICV and IGC use the in German-speaking areas commonly recognized term
“controlling” (ibid, p. 33). To avoid confusion, this thesis generally uses the Anglo-Saxon
term MA. However, when directly referring to German literature the term controlling might

be used as a synonym for MA.

It is necessary to know what is available on the digital spectrum before considering any
transformations (ICV, 2014, p. 34). Digitalisation does not have a precise definition as it
might change depending on the context but it is generally referred to as the conversion of
data existing in analogue form into digital information (Nobach, 2019, p. 248). Particularly,
several phenomena are related to it. Terms like Big Data and business analytics (BA) arose
in the past few years and play a major role for MA (Heimel and Miiller, 2019, p. 397; ICV,
2014, p. 3). But also robotic process automation (RPA) is a common issue considered in this
context (Langmann, 2019, p. 5; Lawson, 2018, p. 4). Consequently, a wide range of tech-
nologies can be contemplated and action should not be limited to only one of them

(Schaffer and Weber, 2016, p. 16).

Therefore, processes can be analysed in terms of their applicability of digital instruments
(Keimer et al., 2017, p. 828; Langmann, 2019, pp. 53-54). Main processes like strategic
planning, operational planning, forecasting, reporting and consulting are affected to vari-
ous degrees (Keimer et al., 2017, pp. 827-828; Langmann, 2019, p. 10). Generally, repeti-
tive and transactional tasks can be automated easily (Keimer et al., 2017, p. 828). Besides,
it seems like resource-intensive processes such as reporting and budgeting are greatly im-

pacted by digitalisation (Langmann, 2019, p. 10).

Simultaneously, not only the enterprises will evolve as a result of the digital transformation,
but also tasks and responsibilities of management accountants in particular (Kirchberg and
Miller, 2016, p. 95). In fact, management accountants play an important role in driving
those developments (Langmann, 2019, pp. 44-45). New roles should be established, such
as that of a pathfinder who keeps track of new technologies and checks their usability (ibid).
Meanwhile, the increasingly common perception of the management accountant as a busi-
ness partner is becoming more relevant than ever before (Langmann, 2019, p. 42; Schéaffer
and Weber, 2016, p. 13). Yet, it is challenged by its lacking application in practice (Lang-
mann, 2019, pp. 42—43; Lawson, 2018, p. 8).



The aspiration to be an active support for management, while understanding information
technology (IT) and analytical processes, results in the need for an advanced skill set of
management accountants (GanRlen et al., 2012, pp. 7-8; Heimel and Miiller, 2019, p. 418).
Correspondingly, the IMA updated its “IMA Management Accounting Competency Frame-
work” to reflect the impact of changes in technology and the finance function in general
(Lawson, 2019, p. 42). Additional research adds to that list of old and new relevant compe-
tencies (Becker and Nolte, 2019, p. 85; Heimel and Miiller, 2019, p. 416; Keimer et al., 2017,
p. 831; Nobach, 2019, pp. 265-266). Both reveal the demand for accountants with a new
range of competencies who still can apply some of the older ones as well (Ganfilen et al.,

2012, pp. 7-8; Lawson, 2018, p. 4, 2019, pp. 45-46).

To shed a light on these developments, this bachelor paper on ‘Digitalisation in Manage-
ment Accounting’ deals with the research question: How does digitalisation impact man-
agement accounting now and possibly in the future? Consequently, the objective is to an-
alyse how MA is changing in the light of digitalisation, to provide insight to current and
future management accountants on what to expect and what is expected from them in

their profession.

The research is organised as follows. A literature investigation gives an overview of what is
considered by the term digitalisation, its potentials and challenges as well as its impact on
the organisational setup of MA and the job of a management accountant. In terms of the
last two aspects, processes in MA and applicable technologies are considered as well as
changes in skill sets, roles and related jobs. Subsequently, a qualitative analysis based on
four expert interviews with management accountants of three differing companies illus-
trates the situation in firms nowadays and how it will possibly look in the future. With that

in mind, the following research sub questions shall be answered.

. With which methods and technologies are processes in MA digitalised?
. Which roles in MA evolved or gained importance as a result of digitalisation?
. What is the impact of digitalisation on skills in MA?



2. Dimensions of Digitalisation

As mentioned before, there is not only one specific definition of digitalisation but originally
the term described the conversion of analogue data into digital information (Nobach, 2019,
p. 248). In the past few years, several related phenomena and technologies arose (Gada-
tsch et al., 2017, p. 193; ICV, 2014, p. 3; Lawson, 2018, p. 4), some of which will be ex-
plained in this section and section 4.2. According to Heimel and Miiller (2019, p. 398) Big

data and BA are particularly relevant for MA and are thus introduced here.

Big Data is a recent trend in data analysis that started around 2010 (ICV, 2014, p. 3). In
simple words, Big Data refers to huge amounts of data that are generated quickly, change
quickly and can be of various forms (Langmann, 2019, p. 5). This interpretation reflects the
3 Vs of Big Data which have been introduced by the research and advisory enterprise Gart-
ner (Gadatsch et al., 2017, p. 199; Sicular, 2013). Accordingly, volume, variety and velocity
are characteristic for this term (Gadatsch et al., 2017, p. 199). Thus, Gartner (Sicular, 2013)
defines Big Data as “[...] high-volume, -velocity and -variety information assets that demand
cost-effective, innovative forms of information processing for enhanced insight and deci-
sion making”. The latter is also considered by BITKOM which stresses the aim of gaining an
economic benefit by using Big Data (BITKOM, 2012, p. 19). Considering the Vs of Big Data
again this fact could amend the original 3 Vs with a new one called value as well as another
commonly used V for veracity (Heimel and Miiller, 2019, p. 399). Therefore, the character-
istics of Big Data can be described by 5 Vs (Lippold, 2017, p. 6). They reflect the huge
amount of data available (volume) in differing forms such as structured and unstructured
(variety) and the speed at which it is being generated, changed, processed and filed (veloc-
ity) (Gadatsch et al., 2017, p. 199; Lippold, 2017, p. 6; Sicular, 2013). Additionally, these
data should deliver truthful information (veracity) to realise benefits for the economy

(value) (Heimel and Miiller, 2019, p. 399; Lippold, 2017, p. 6)

About five years ahead of Big Data, BA became popular (ICV, 2014, p. 3). BA is described as
the application of various methods like statistical analysis and algorithms with a focus on
gaining insight from data in order to solve problems and support decision-making in com-
panies (Chamoni and Gluchowski, 2017, p. 9; Langmann, 2019, p. 6). Several stages of BA
can be defined which refer to differing time horizons and deliver varying degrees of value

for the business (Lawson, 2019, p. 42). Starting with the past, descriptive analytics looks at
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what happened and diagnostic analytics questions why it happened (ibid). Next, real-time
analytics shows what is currently happening (Lanquillon and Mallow, 2015, p. 56). Looking
to the future, predictive analytics asks “What is likely to happen?” and prescriptive analyt-
ics identifies what should be done (Lawson, 2019, p. 42). Throughout this changing time
focus, the gained benefits from the results are multiplying for companies (ibid). Simultane-

ously, the complexity of the analysis is increasing (Lanquillon and Mallow, 2015, p. 56).

These distinctive viewpoints of BA are categorised further by Gluchowski (2016, p. 277). He
shows that predictive and prescriptive analytics can be understood as part of advanced
analytics whereas descriptive and diagnostic analysis would be classified as easy analysis
methods (Lanquillon and Mallow, 2015, p. 62). For the former, the look at the past is com-
plemented by prognostic analyses and simulations (ICV, 2014, p. 34). However, this per-
spective is criticized by Lanquillon and Mallow (2015, p. 62) who suggest looking at the
complexity of applied methods. For instance, they recommend considering whether a few
structured query language (SQL) queries can lead to results (basic analytics) or whether
data mining or machine learning methods are necessary (advanced analytics) (ibid, pp. 62—
63). Moreover, Big Data analytics is another classification because it partly belongs to BA,
partly to analytics in general and it includes advanced analytics that are amended by Big

Data potentials (Gluchowski, 2016, p. 277; Lanquillon and Mallow, 2015, p. 63).

An older phenomenon is Business Intelligence (Bl) which dates back to 1989 (ICV, 2014,
p. 3). According to Kemper et al. (2010, p. 9), Bl is aiming to support decision-making with
a holistic approach that is integrated, based on IT tools and specific to each company. In
other words, Bl solutions comprise the tools necessary for collecting und transforming raw
data to acquire beneficial information for analyses (Heimel and Miiller, 2019, p. 420). This
means, Bl seems to incorporate various technological approaches, making Big Data and

other instruments merely a part of the broader term (ICV, 2014, p. 3).

Besides, certain similarities to BA are detected and Schon (2018, p. 432) even argues that
no major difference between Bl and BA can be found. Chamoni and Gluchowski (2017, p. 9)
explain the distinction of BA with its focus on data-driven analyses that serve as a prognosis
for planning. Since Bl is considered an umbrella term and has been in use for a longer time,
while digitalisation is a more specific and recent issue, the former is only considered as a
basis here (Heimel and Miiller, 2019, p. 398; ICV, 2014, p. 3). Although, it does not need to
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be excluded completely. By complementing the traditional Bl with Big Data analytics, ex-
plorative Bl is formed (Schon, 2018, p. 429). The latter appears to be a more relevant ver-
sion of Bl for this paper as it takes the two major components of digitalisation (Heimel and

Miller, 2019, p. 398) into consideration.

Other technologies relevant in the context of digitalisation like as robotic process automa-
tion (RPA), machine learning and artificial intelligence (Al) should be mentioned (Lawson,
2018, p. 4). RPA describes software robots that imitate human interaction between diverse
systems by automatically handling repetitive, structured and rule-based processes (Keimer
et al., 2017, p. 828; Langmann, 2019, p. 6). Machine learning refers to self-learning algo-
rithms that make predictions of unknown information by obtaining rationale from data and
deducing correlations (Langmann, 2019, p. 7). The standard RPA is not smart as it only fol-
lows programmed rules, but by combining it with machine learning, the system becomes
capable of learning to draw connections itself and no longer requires structured data for
RPA (ACCA et al., 2018, p. 39). Al belongs to information science and aims to simulate hu-
man ways of thinking, acting and problem solving on computers with the goal of finding
new or more efficient solutions of tasks (Lammel and Cleve, 2012, p. 13). It includes a vari-
ety of other technologies such as machine learning and artificial neural networks (see sec-

tion 4.2.) (Buxmann and Schmidt, 2019, p. 7).

To summarise, digitalisation refers to the real-time processing of structured and unstruc-
tured data from numerous sources within non-relational databases or structured data
memories by using intelligent algorithms (Heimel and Miiller, 2019, p. 398). Hence, mani-
fold methods are available for the MA (ibid). Which processes are handled with the meth-
ods mentioned here is explained in section 4.1. and the technologies are further specified
in section 4.2. However, before delving into these topics, it is important to identify the rea-
sons for and against the use of digitalisation in MA, including possible obstacles, in the sub-

sequent section.



3. Potentials and Challenges of the Digital Transformation for Management
Accounting

Digitalisation should not stay unconsidered in MA as it provides companies with manifold
benefits. They range from enhanced quality, efficiency, speed and better decision-making
to value-added potentials and newly available resources (Becker and Nolte, 2019, p. 76;
Heimel and Miiller, 2019, p. 416; Kieninger et al., 2015, p. 6). A lot of them are interlinked

and this part points out where these potentials result from.

Efficiency is increased by various factors (Langmann, 2019, p. 38). Automation and the re-
location of repetitive activities to Shared Service Centres (SSC) allows for an acceleration of
several processes like planning, forecasting, reporting and consolidation (KPMG and Uni-
versitat St. Gallen, 2013, p. 24; Langmann, 2019, pp. 37-38; Schon, 2018, p. 442). Likewise,
the quality of prognoses, analyses and decision-making is boosted as they are based on
enriched information and verifiable findings derived from predictive analytics and machine
learning (Heimel and Miiller, 2019, p. 416; Kieninger et al., 2015, p. 6; Schon, 2018, p. 442).
Thus, through both automation and predictive analytics, forecasts are created more accu-
rately (Heimel and Miiller, 2019, p. 415; Schon, 2018, p. 442). Simultaneously, mobile solu-
tions are enabling management to make high-quality decisions wherever they are based
on up-to-date information obtained via their phones (Matyac et al., 2015, p. 63). Having
that high-quality basis for decisions also minimises risks (Heimel and Miiller, 2019, p. 416).
Besides that, information can be processed faster, and this sped-up reaction time means
decisions can also be made in a more timely manner (ibid, p. 415). The possibility to check
for improvement potentials and optimise patterns in cause-effect relationships, partly even

in real-time, translates into productivity gains (ibid, pp. 415-416).

Moreover, the implementation of IT solutions, especially automation, as well as the con-
tinuous use of the aforementioned SSC leads to resources being made available (Kirchberg
and Miiller, 2016, p. 94; KPMG and Universitat St. Gallen, 2013, p. 24; Langmann, 2019,
p. 38). This is the case because the capacity needed for rote activities is reduced signifi-
cantly (Kirchberg and Miller, 2016, p. 94). Therefore, management accountants can focus

on supporting decision-making and assisting in strategic matters (Lawson, 2018, pp. 8-9).

A huge potential for advanced value-adding activities is perceived (Becker and Nolte, 2019,
p. 76). New business models, the changed focus of management accountants as well as
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real-time insights in and reactions to performance are arguments for that (Becker and
Nolte, 2019, p. 76; Lawson, 2018, pp. 8-9). Overall, a competitive advantage can be gained
through the proper management of data and information made available by digitalisation

(Brands and Holtzblatt, 2015, p. 12).

The ease of making use of all these benefits is impeded by a set of requirements. As with
every major alteration that is planned to be implemented in a company, a proper change
management and its alignment with the overall strategy are crucial (ACCA et al., 2018,
p. 33). This entails an open exchange of information and constructive criticism which help
build a performance culture (Schaffer and Weber, 2016, p. 14). Without an active employee
engagement, drivers of change will have a harder time trying to implement modifications
(ACCA et al., 2018, p. 33). Besides this culture of change, a trial-and-error culture needs to
be set-up (Schaffer and Weber, 2016, p. 12). In an environment where less stability is inev-
itable and more uncertainty has to be faced, disruptive changes are creating more pressure
(Heimel and Miiller, 2019, p. 418; Schaffer and Weber, 2016, p. 16). To cope with this, al-
lowing employees to try and learn is vital but not easy, as it clashes with another manage-
ment philosophy that promotes safety by avoiding mistakes (Schaffer and Weber, 2016,
p. 16).

Furthermore, it is necessary for management accountants to be aware of ongoing trends
(Brands and Holtzblatt, 2015, p. 4). Before anything can be automated, suitable processes
and tasks have to be identified and then prioritised (Lawson, 2018, p. 9). This in turn re-
guires management accountants who actively deal with digitalisation to know which tech-
nologies are existing and where they are applicable (Heimel and Miiller, 2019, p. 418; ICV,
2014, 1ll). That means they also have to keep in mind their companies’ limitations concern-
ing affordability, practicability in the existing IT infrastructure and ease of use with the
given know-how (Brands and Holtzblatt, 2015, p. 4). Here another factor, the high costs
associated with implementing efficient IT-systems, is addressed as well (ICV, 2014, p. 15).
Yet, to ensure positive outcomes from any technologies, the proper management of data,

which constitute the basis for everything, is essential (Schaffer and Weber, 2016, p. 9).

One of the key challenges is that the competencies of management accountants have to
be adjusted to properly deal with digitalisation and make the most of it (ICV, 2014, Ill;

Schaffer and Weber, 2016, p. 9). This aspect is further detailed in section 5.1. To tackle it
8



companies can think about implementing training measures that convey required specialist
and methodological knowledge and internally develop their employee’s skills in a goal-ori-

ented manner (Nobach, 2019, p. 266).

Furthermore, according to Brands and Holtzblatt (2015, p. 4) the following needs to be con-
sidered. Security is vital as data needs to be protected to align with laws and prevent an
organisation’s reputation from being damaged. This task does not only involve those work-
ing in IT but also those in MA who are actively working with a lot of sensitive data. Moreo-
ver, BA will not automatically add value to data. Instead, analyses have to be done in a
structured way with clearly defined objectives in order to generate benefits. Another ob-
stacle in this context is the fact that data does not only exist in structured form obtained
from enterprise resource planning (ERP) systems, but also in unstructured form extracted
from the web. Therefore, options to provide an adaptable structure need to be found and

BA should be able to link these differing structures.

Finally, it is unclear how exactly the number of workplaces in MA is going to be affected
(Heimel and Miller, 2019, p. 420). With the opportunity of self-service, through which
managers can receive relevant information in real-time directly from the systems them-
selves, management accountants seem to lose some of their presence in reporting
(Schéaffer and Weber, 2016, pp. 10-11). Among others, these uncertain facts are addressed

in the next sections on organisational structure and changes in the profession.

4. Impact of Digitalisation on the Organisational Setup of Management Ac-
counting

Keimer et al. (2017, pp. 828-829) mention a number of effects of digitalisation on an or-
ganisation. As processes are digitalised, procedures change, and these consequences are
further explained in section 4.1. Moreover, the MA and IT-departments ideally work to-
gether more closely to functionally connect existing knowledge. These adaptations lead to
a changed organisational structure. In MA-factories, repetitive tasks can be performed,
while in MA-hubs, specialist know-how can be collected from several areas and bundled to

allow for detailed analyses. These new forms need to be compared with already existing



structures such as SSCs or centralised and decentralised MA in order to strategically adopt

improved setups.

In line with this, SSC are not a result of digitalisation, but were implemented before this
trend (Langmann, 2019, p. 37). SSCs are usually organisationally independent entities in
which repetitive, standardised procedures are bundled (Heimel and Miiller, 2019, p. 419;
Langmann, 2019, p. 37). The digitalisation of the activities performed within them is now
the relevant factor (Langmann, 2019, p. 37). Consequently, an increasing focus on shared
services is expected by Kirchberg and Miiller (2016, p. 86) as more and more tasks are ac-
complished there. Simultaneously, the authors argue that the number of employees within
SSCs will decline significantly as a result of the expanding automation. Besides SSCs, sub
forms like Centres of Expertise or Centres of Excellence are appearing where experts with
specialised knowledge offer consultancy services (Heimel and Miiller, 2019, p. 419; Lang-

mann, 2019, p. 41).

Furthermore, Langmann (2019, p. 36) reports that MA is increasingly being centralised due
to a heightened efficiency pressure; automation and standardisation are a natural conse-
guence. Heimel and Miiller (2019, pp. 421-422) expound two more reasons for the neces-
sity of standardisation. The first is to integrate and ensure security and flexibility of data
and analyses on a company-wide level, which is an important step towards a MA-govern-
ance (section 5.2.). The second is to be able to implement new technological tools and in
particular, to automate processes. Thus, a highly standardised infrastructure has to be built
in which data are compatible and driver models work effectively. Once that is established,
MA can also support the selection of tools and methods which fit into the optimised busi-
ness environment. In terms of Big Data, this entails that MA needs an internal and external
process that allows for a conceptual and technical integration of all data in the internal
processes (Heimel and Miiller, 2019, p. 421; Kieninger et al., 2015, p. 7). Independent of
whether data are stored centrally or decentralised according to functionalities, MA should
have sovereignty over all data that are relevant for the whole business, in order to keep
being the “single source of truth” (Heimel and Miiller, 2019, pp. 421-422). This data gov-

ernance role is further explained in section 5.2.

Moreover, changes in steering principles can be expected (Horvath & Partners, 2017, p. 3).
Generally, business steering will become proactive-predictive and move away from the
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current reactive-analytical concept (Kieninger et al., 2015, p. 5). Across the whole company,
it will be based on quantified driver models (Horvath & Partners, 2017, p. 16). Additional
changes arise from the possibility of self-controlling, where management is enabled to
withdraw relevant information from the systems themselves (Heimel and Miiller, 2019,
p. 416). This aspect is enhanced by the technological advances of mobile computing (see
section 4.2.) (Nobach, 2019, p. 260). Besides, self-service Bl also enables other end users to

easily create and adjust their own reports and analyses (Schiirmann et al., 2017, p. 200).

Meanwhile, a new organisational area or at least new positions for data scientists are evolv-
ing (Langmann, 2019, p. 39). A data scientist (see section 5.3.) is believed to have expertise
that a management accountant is unlikely to possess (Langmann, 2019, p. 41). The increas-
ing use of shared services and appearance of new positions closely connected to MA raises
doubts about the necessity of MA and how its headcount will be influenced (Heimel and
Miiller, 2019, p. 420; Kirchberg and Miiller, 2016, p. 86; Langmann, 2019, p. 39). Surely,
several MA positions will be cut (Lawson, 2018, p. 4). Nevertheless, Lawson (2018, p. 4),
Kirchberg and Mdller (2016, p. 94) as well as Schaffer and Weber (2016, p. 13) are optimis-
tic that an enhanced focus on MA as a business partner (see section 5.2.) even has the

potential to create new workplaces to be able to handle this complex task.

4.1. Processes

Having a clear idea which activities exist in MA sets a basis for improving processes and
implementing new IT-systems (IGC, 2011, pp. 56-57). Thus, to understand where and how
digitalisation can be applied in MA, actions taking place within this department are ana-
lysed. To begin with, general MA processes are outlined. Afterwards, it is explained which
of these procedures can be influenced and adjusted with new technologies. The latter are

then further explained in the subsequent section 4.2.
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Figure 1: IGC (2011) Controlling Process Model (Méller, 2018, p. 10)

In 2011, the IGC introduced a MA process model which was updated six years later to fit

the implications of digitalisation and Big Data (Haufe Online Redaktion, 2018; Nasca et al.,

2019, p. 78). The model defines ten main procedures occurring in MA (IGC, 2011, p. 13).

This original concept is shown in Figure 1. Its dark grey segments indicate the seven core

processes (IGC, 2011, pp. 20-21). Among others, they include planning, budgeting, fore-

casting, accounting, reporting and risk management (ibid, p. 21). In addition, functional

controlling, business consultancy and the improvement of the organisation and its parts

are considered relevant (ibid).

Target Setting

Contrg,

Function Controlling

(Production-, Sales-, R&D-Controlling etc.)

Strategic Planning

Planning, Budgeting and Forecasting

| Investment Controlling

| Cost Accounting

I Management Reporting

| Business Partnering

| Project Controlling

| Risk Controlling

I Data Management

VVVVVVV VY

Further Development
of Organisation, Process, Instruments and Systems

Planni®®

Figure 2: IGC (2017) Controlling Process Model 2.0 (Méller, 2018, p. 12)
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Figure 2 shows the revised version of the IGC process model. Méller (2018, p. 13) and Haufe
Online Redaktion (2018) point out the adjustments that have been made. They include but
are not limited to the following: First, the seven core processes were reduced to the five
dark blue ones because strategic planning, project and risk controlling are no longer con-
sidered as part of the core while business partnering is now included; data management
has been added as a new process; and the function controlling has been moved to a second
dimension spanning all ten main processes. These MA procedures are surrounded by the
circular management process of target setting, planning and steering. Finally, the model
has been amended by analytics which has become an integral part of the whole MA pro-

cess.

The impact of digitalisation on each main process differs and it is particularly the specific
actions within each of them that change instead of merely its results (Keimer et al., 2017,
p. 828). Kirchberg and Miiller (2016) suggest that planning, reporting and cost accounting
are the fields that will shift the most as a result of digitalisation. According to a study ana-
lysing the impact of the digital transformation on MA, the four process categories data
management, management reporting, planning, budgeting and forecasting, as well as the
development of organisation, processes and so on, are expected to be affected the most
severely (Nasca et al., 2019, p. 79). Meanwhile, the study indicates strategic planning as
being influenced the least out of the ten main processes by the IGC (ibid). An outline by
Langmann (2019, p. 11) supports this idea. Analogous, about two thirds of corporations
plan to use BA to analyse costs as well as for planning and budgeting (Chamoni and Glu-
chowski, 2017, p. 14). To understand how those areas are affected in particular, a more

detailed look is provided.

An overview based on Miiller and Schulmeister and published by Kirchberg and Miiller
(2016, p. 91) shows the extent to which sub-processes are impacted by digitalisation. In
strategic planning, the strategic analysis and financial evaluation of the strategy describe
the biggest effects. For budgeting, it is the preparation of individual plans and budgets
while in forecasting it is the establishment of a data base and the creation of the forecast.
Cost accounting seems to change the most severely as all its sub-processes are at least
moderately affected with the strongest impact on quotation plan calculation and standard

order costing. Nonetheless, several sub-processes of management reporting also record
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intense effects. These are the management of the data process and reporting system pro-
cess, as well as the number-based part and the deviation analysis and commentary to gen-

erate reports.

In general, two areas of reporting will be concerned, Kirchberg and Miller (2016, p. 93)
explain. Firstly, the contents will be more agile and future oriented, and secondly, the
method of creating and distributing reports will change. This entails that reporting will get
faster and more complex as real-time methods, larger databases and simulations are being
used. Paper reports will increasingly become a phenomenon of the past as they will be
substituted by cloud-based forms. Heimel and Miiller (2019, p. 416) add to this that real-
time reporting and mobile solutions are entering the reporting process and allow manage-
ment to quickly get ad-hoc information for steering the business. For instance, deviations
can be analysed immediately with the help of dashboards and drill-down options. Thus,
quick counteractive measures are either enabled by this fast information availability or by
prescriptive technologies. Basically, as Langmann (2019) conveys, there are numerous soft-
ware solutions available (section 4.2.) to support the reporting process along all steps. In
one example, with the help of RPA, data are extracted and aggregated from diverse, sepa-
rated software applications such as Microsoft Office, e-mail programmes and ERP systems

(Langmann, 2019, pp. 16-17).

Furthermore, Kirchberg and Miiller (2016, p. 92) lay out a handful of changes made possible
in planning, budgeting and forecasting. In the data and number-driven part of planning,
they anticipate the biggest impact of digitalisation where predictive analytics is concerned
and external as well as internal data are added to the data basis. Correspondingly, planning
becomes predictive as algorithms will automatically prognosticate data and numbers and
employees will solely validate them. Moreover, data are generated and loaded into the
systems automatically, which affects not only planning, but also budgeting and forecasting.
Langmann (2019, p. 25) amends that planning sheets can be created and their entered data
can be collected from several sources with the help of RPA. Despite everything, there are
limitations to the application of algorithms in the planning process as Kirchberg and Miiller
(2016, pp. 92-93) point out. They can only perform well within set parameters. Data input
outside of this scope would not lead to more valuable alternatives being generated but to

potentially misleading results. Therefore, it can be helpful to initially limit the usage of
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predictive analytics to certain time-consuming subfields of planning. In addition, the origi-
nal way of planning can be conducted parallelly and quality controls monitoring the set

parameters and their observance can be integrated.

In terms of internal cost accounting, there will be a closer integration with financial ac-
counting, as Kirchberg and Miiller (2016, pp. 93—94) elaborate. This means, for instance,
imputed costs are more easily aligned with financial accounting. Additionally, there will be
an extensively automated calculation of cost and profit contribution scenarios. On the con-
trary, commenting in reports and providing business consultancy will not necessarily be
automated but the steps undertaken can be based on an extended source of information.
For a business partner, this offers the opportunity to extend both the scope of support

provided and its quality.

Management

Decision-making based on prognosis data

Strong KPlIs for steering measures

Quantified driver models for comprehensive value-adding management

Planning and Forecasting Reporting and Analysis

Flexible and lean planning process Self-controlling and mobile reporting
Driver based logic in planning Automation with RPA
Automation of forecasting creation Increased use of BA

k Predictive analytics for forecasting / k Automation of deviation-analyses /

Setup of IT-systems

Integration of new sources to get data (e.g. cloud and mobile solutions)
Modern database technologies for real-time analyses

Central governance to ensure consistency and compatibility of data

Figure 3: Impact of digitalisation on processes in MA (Nobach, 2019, p. 253)
To summarise, potential applications of digitalisation in the MA processes are manifold.
Figure 3 illustrates some of these impacts. For a more feasible understanding of the tech-
nologies which can be used in certain process steps the next section points out various

software solutions available.
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4.2. Methods and Technologies

In general, the usage of IT is not new to MA as (Heimel and Miller, 2019, pp. 397-398)
point out. Since the 1970s computers and ERP-systems have been in use. A decade later
spreadsheets and BI, relational databases and data warehouses started to make their way
into the department. Now, numerous new methods and technologies that can be applied
in enterprises arise in connection with digitalisation and constitute a driver of the latter
(Keimer et al., 2017, p. 830). However, it is also important to mention that there are no
new MA-instruments as such because of the IT software, Horvath (2019, p. 8) explains. In-
stead, the author argues, familiar instruments such as target costing are simply applied
with IT tools and these tools are enabling an efficient use of the instruments in MA. Yet, he
acknowledges the potential of modifications of existing instruments driven by the IT. In
order for management accountants to know which types of software exist on the market
and for what they are suitable, knowledge of the technologies they are based on is helpful
(Kirchberg and Miiller, 2016, p. 88; Nobach, 2019, p. 264). Hence, to provide that first in-
sight, this section discusses what the before-mentioned trends (section 2) and additional

techniques entail, gives examples for their use and which software exists based on them.

Big Data is a complex issue and naturally has several technological bases (Schon, 2018,
pp. 419-420). Namely, in-memory computing, NoSQL databases and analytical databases
(ibid, p. 420). BA utilises Big Data with methods such as data mining and sentiment analysis
(Heimel and Miiller, 2019, pp. 403—404; Langmann, 2019, p. 13). Automation, particularly
RPA, can be based on machine learning and artificial intelligence (ACCA et al., 2018, p. 39).
Other considerable technologies are cloud computing (Keimer et al., 2017, p. 830) and mo-

bile computing (Matyac et al., 2015, p. 63).

In-memory computing plays a large role in the digital era. Especially since the introduction
of SAP S/4HANA by the well-known ERP systems provider SAP in 2015, this in-memory plat-
form can be considered a driver of digitalisation in MA (Langmann, 2019, p. 35). In-memory
computing refers to the storage of necessary data on main memory instead of on hard
drives (ICV, 2014, p. 35). The former works much faster and allows for quicker calculations
and analyses (Keimer et al., 2017, p. 831). Queries from hard disks take milliseconds while
queries from in-memory databases only take nanoseconds to process (Schoén, 2018,

pp. 420-421). Although this memory cost substantially more than the classical one, a price

16



reduction is visible (ICV, 2014, p. 35; Schon, 2018, pp. 420-421). Langmann (2019, p. 35)
further explains the software technology. Within the HANA database, compressed data are
saved on the central memory. Accordingly, processes are completed on a database-level
where data are readily available in real-time and only results are visible for the user. This
prevents the former timely necessity of extracting data from warehouses to have an anal-
ysis base. Nevertheless, it can still be beneficial to have a separate data warehouse, espe-
cially when using external data sources. Moreover, a switch from row-oriented storage of
structured data to a column-oriented method is typical (ICV, 2014, p. 35). The technology
results in less storage capacity needed and higher speed of analyses which is crucial in the
digital age where an increasing amount of data need to be processed (Langmann, 2019,
p. 35). Furthermore, the integration of cost accounting in MA and financial accounting is
possible as SAP S/4HANA integrates general ledgers and subledgers to a large extent in one
table (Kirchberg and Miiller, 2016, p. 93). This means, book entries are available simulta-

neously and both departments are easily aligned (Langmann, 2019, p. 35).

Not only Structured Query Language (NoSQL) databases differ from relational and online
analytical processing (OLAP?) databases and are described as non-relational databases that
can handle extensive amounts of structured and unstructured data (Schon, 2018, p. 421).
In the past, data was aggregated in the SQL format while nowadays the NoSQL format is
more common (Heimel and Miiller, 2019, p. 420). For example, the aforementioned SAP
HANA database but also Microsoft Cassandra and MongoDB use this approach (ibid). The
difference is that data do not necessarily have to be stored in a structured way and absolute
consistency of data does not have to be ensured at all times (Schon, 2018, pp. 422-424).
Rather, the focus could be on availability or avoidance of breakdowns, depending on the

area the database is used in (ibid).

Analytical databases simply refer to platforms which are capable of processing huge
amounts of data to allow for analyses (Schon, 2018, p. 426). They are classified by in-
memory storage, mainly in a column-oriented way, parallel saving and processing as well

as data compression (ibid, pp. 426—427). Despite these new types of databases, in many

L OLAP describes, from a user perspective, a multi-dimensional database with user-friendly options to flexi-
bly perform analyses (Kemper et al., 2010, p. 106). The data storage is separated from the user interface
and its form can thus be chosen freely, albeit, relational and multidimensional forms are applied preferably
(ibid).

17



corporations, relational databases are still in use (ibid, p. 426). Thus, Schon (2018, p. 428)
summarises that it is likely that Big Data technologies will be integrated in OLAP databases

and ERP-systems or at least will amend these instead of merely substituting them.

Data mining refers to the drawing of primarily unknown connections between data (e.g.
from social media) by systematically looking for patterns in it with the help of statistical
probability and mathematical methods (Schén, 2018, p. 380). Additionally, its methods can
draw upon machine learning and Al (Kemper et al., 2010, p. 115). Schon (2018, pp. 380—
381) is of the opinion that data mining and predictive analytics are quite similar. Basically,
the method is an enabler of BA (ICV, 2016, p. 8). Some examples of BA software are Mi-
crosoft Power Bl, KNIME, Tableau, RapidMiner and Sisense (Brands and Holtzblatt, 2015,
p. 6; Langmann, 2019, p. 34).

Similarly, sentiment analysis allows for the quantification of unstructured data from social
media, portals etc. to make it accessible for reporting (Langmann, 2019, p. 13). This hap-
pens in real-time by applying algorithms and text filters, also referred to as text mining,
which search for information, evaluate them and transfer them into metrical or binary data
for statistical analysis (Kemper et al., 2010, p. 118; Langmann, 2019, p. 13). Hence, soft fac-
tors such as buying behaviour, opinions and discussions found online as well as social
changes can be identified and help form a general picture of the market to adjust forecasts
and plans accordingly (Langmann, 2019, p. 22). Based on these sentiment analyses and
other Big Data insights, implications for the management can be visualised with value driver
trees (ibid, p. 13). For this purpose, unstructured but quantified data are connected with

financial KPIs in a cause-effect model and thus enables driver-based management (ibid).

This visualisation is enhanced by dashboards or cockpits where the results of reports and
analyses can be illustrated in a well-structured and interactive manner (Schén, 2018,
p. 375). On the one hand, the information available and its level of detail are adjusted de-
pending on the users and their access rights (ibid, p. 112). On the other hand, new func-
tionalities allow for flexibility in creating new graphs, and links to underlying reports allow
for an adaptable and deeper analysis (ibid, pp. 107, 375). Some charts are used preferably
in business contexts such as tree maps, bubbles or sunbursts (ibid, p. 386). Various soft-
ware providers deliver options for this visualisation; Schon (2018) gives the examples of

Qlik View, Diamant/3 I1Q and SAP Lumira.
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ACCA et al. (2018, p. 10) explain that RPA does not refer to physical robots used in manu-
facturing but software which is programmed to execute repetitive, rules-based and high-
volume tasks that are usually performed by humans. The authors further name a key ben-
efit of this technology. It operates independently of specific systems and can thus be de-
ployed across existing software without having to change it. This entails that the automa-
tion logically imitates data transfers and cross-system workflows that normally are mun-
dane, time-consuming jobs. Examples for RPA software are UiPath, Blue Prism and Auto-

mation Anywhere (Langmann, 2019, p. 34).

In general, Al comprehends attempts to simulate cognitive abilities with machines in order
for them to autonomously solve problems and improve these solutions by continuously
learning (Schéffer, 2019, p. 19). Buxmann and Schmidt (2019, p. 6) point out the difficulty

of finding a common definition of Al. Yet, they further explain that two forms of Al are

III II'

distinguished — “strong Al” and “weak Al” or “narrow Al”. Strong Al generally entails con-
cepts trying to model and imitate processes in human brains whereas narrow Al focuses on
programs which show intelligent behaviour merely in specialised areas (Buxmann and
Schmidt, 2019, p. 6; Pennachin and Goertzel, 2007, p. 1). Pennachin and Goertzel (2007,
p. 1) thus also refer to an “Artificial General Intelligence”, meaning software that is able to
solve complex problems in various domains and controls itself. These days, weak Al is a
more feasible application and part of current Al software (Buxmann and Schmidt, 2019,
p. 6). The common requirement of Al is the ability to learn which is described further below

as machine learning (ibid, p. 7).

In fact, the term Al was already coined in 1956 but only recently, a few additional factors
are supporting its rise (Schaffer, 2019, p. 19). One of these is Big Data, since Al draws upon
large amounts of highly qualitative data when experiencing new cases requiring decisions
(Schéffer, 2019, p. 19; Schaffer and Weber, 2019, p. 3). Peter Buxmann describes Al as a
second wave of digitalisation (Schaffer, 2019, p. 20). This emphasises that the technology
is still relatively undiscovered in terms of its usage in MA (Horvath & Partners, 2017, p. 27;
Schaffer, 2019, p. 20). Mertens and Barbian (2019, pp. 13, 16—17) are uncertain in which
areas of MA Al will be applied as the cost-benefit has to be analysed as well. Simultane-
ously, others underline the importance of Al and that it will inevitably be a highly relevant

aspect that businesses will be confronted with in the future (Sauer and Sturm, 2019, p. 42;
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Schaffer, 2019, p. 20). Possible future scenarios are that Al suggests specific ideas for deci-
sion-making to the management accountant or that systems automatically make their own
decisions and develop steering measures in accordance with management processes
(Michel and Tobias, 2017, p. 39). One limitation of Al is that, depending on the specific al-
gorithms used, it operates in a black box and the decisions made are often incomprehensi-
ble, leading to an acceptance or legality risk in some cases (Schaffer, 2019, p. 22). A well-
known software example using Al is IBM Watson Analytics (BARC, 2019, pp. 144-145). This
tool can be considered relevant for usage in MA, particularly for processes such as man-
agement reporting and risk management where data collection, correlations, visualisation

and predictions can add value (ICV, 2016, p. 48).

Artificial neural networks are a technology strongly related to the current Al and are a tech-
nical replication of human neural networks (Mertens and Barbian, 2019, p. 11). These net-
works are trained to learn from analysed data by searching for patterns, adjusting the
strength of connections and taking wrong results into consideration, to ultimately find so-
lutions for previously unknown cases (ibid, p. 12). Hence, Buxmann and Schmidt (2019,

p. 7) refer to artificial neural networks as the basis for machine learning.

Machine learning enables applications to enhance their analysis quality and results with
the increasing amount of data being analysed as the algorithm is capable of continuously
learning the magnitude of influences and how they are related (Langmann, 2019, p. 7). For
instance, BA models can be constantly amended and improved to achieve the highest pos-
sible analysis quality (ibid, p. 8). Some IT-solutions are provided by DataRobot, BigML and
PredictionlO (ibid, p. 34).

Cloud computing refers to data and applications which are storable and accessible via the
Internet instead of through on-premise hardware and systems (Matyac et al., 2015, p. 63).
Hence, the computing capacity can be extended cost-effectively and organisations can ex-
pand their capabilities (Keimer et al., 2017, p. 830; Matyac et al., 2015, p. 63). Moreover,
data can be accessed anywhere, anytime (Keimer et al., 2017, p. 830). For many firms, data
security in a cloud might still be a concern, but these solutions will gain ground in the future
(Heimel and Miiller, 2019, p. 421). Especially for small and medium-sized companies, cloud
solutions are a feasible option as they can be implemented more cost-effectively and flex-
ibly (Langmann, 2019, p. 24). The leading public cloud providers that are currently used by
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companies are Amazon Web Services (AWS), Microsoft Azure and Google Cloud, followed
by VMware Cloud on AWS and IBM Cloud (Flexera, 2019, pp. 4, 33). Some of the software
mentioned in this section is also offered on cloud (Brands and Holtzblatt, 2015, p. 6), such
as KNIME which is provided via AWS and Microsoft Azure (KNIME, n.d.). In the end, a lot of
providers offer hybrid solutions so users can choose either on-premise solutions or cloud

services, or both (Langmann, 2019, p. 34).

The immense use of handheld devices, especially smartphones, calls for mobile computing
as Matyac et al. (2015, p. 63) point out. They highlight that mobile phones and related de-
vices are performing similarly to computers and are now able to apply advanced analytics.
Such mobile solutions are also supported by cloud services as they harness the time- and

location-independent access (Keimer et al., 2017, p. 830; Langmann, 2019, p. 16).

Clearly, some tools, especially machine learning, are frequently mentioned in relation with
others and provide options how their functionality can be enhanced by smartly connecting
them (ACCA et al., 2018, p. 39; Kemper et al., 2010, p. 115; Langmann, 2019, p. 8). The
importance of knowing available software solutions and understanding the technologies
behind them to a certain degree (ICV, 2014, p. 34) is further laid out in the following sec-

tions.

5. Changes in the Management Accountant Profession

Due to digitalisation a transformation of roles and skills in the finance function is vital to
exploit the potentials emerging from it (Horvath & Partners, 2017, p. 18). Job profiles with
similar and yet different functions are developed (ICV, 2014, p. 33). Thus, on the one hand,
it is important for management accountants to stay relevant to not risk losing one’s job
(Heimel and Miiller, 2019, p. 424). On the other hand, such, for example, data scientists
unburden management accountants from transactional tasks and enable them to focus on
real-time, agile business management based on predictive and prescriptive analytics (ibid,

p. 418). The nature of these developments is further described below.
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5.1.  Skills and Knowledge

Current skills possessed by management accountants do not match the requirements of
the digital era, as Lawson (2018, p. 4) drastically points out. He calls for a rebalancing of old
and new proficiencies. This part examines the skill set necessary to make the most of the

digital transformation.

The IMA (2019, p. 3) designed and recently updated a competency framework for manage-
ment accounting to address the new requirements arising from the fast-changing business
environment including technological impacts. Accordingly, six knowledge areas have been
identified and amended by their required competencies. The domains are shown in Figure
3Figure 4 and constitute a general basis of old and new skill sets. As Lawson (2019, p. 45)
points out, the most important one in terms of what is changing due to the digital evolution
is called “Technology & Analytics”. The proposed skills allow management accountants to
analyse data by managing technology (IMA, 2019, p. 4). They include information systems,
data query and data governance to handle acquired data, various methods of data analytics
and data visualisation to effectively present extracted knowledge (IMA, 2019, p. 4; Lawson,
2019, pp. 45-46). Likewise, this suggests a shift from providing management with only

hindsight and oversight to contributing insight and foresight (Lawson, 2018, p. 16).
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Figure 4: IMA Management Accounting Competency Framework (IMA, 2019, p. 3)
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As it is visible in Figure 4, the technology and analytics domain is intertwined with the lead-
ership, strategy and business acumen domains; therefore, connecting the skills within them
allows management accountants to understand the information delivered by the data and
communicate a reasonable story based on them (Lawson, 2019, p. 46). This storytelling
competency is especially relevant for a management accountant in the role of a business
partner (section 5.2.) since receiving facts comprised in an authentic story allows managers
to recall information for a longer period of time (Langmann, 2019, p. 48). It is further ex-
plained that this skill is particularly useful for presenting reports where tables and diagrams
are intended to be pared down and visual tools help to focus the reader on the core issues

(ibid).

The aforementioned ability is strongly connected to the overall necessary competency of
communication which, according to GanRlen et al. (2012, p. 8) and Langmann (2019,
pp. 47-48), also gained importance in the light of business partnering. Additionally, social
skills play a role as the latter author highlights. He argues that a management accountant
needs to discuss persuasively by not only having facts available but also speaking the same
language managers use, acting confidently, showing initiative and drawing connections.
Only by applying such soft skills can they evaluate a managers’ preferences and attitudes
(GanRlen et al., 2012, p. 8). Furthermore, in connection with the self-controlling by manag-
ers, they need professional guidance from management accountants on how to use new
tools (Nobach, 2019, p. 266). This means communication is not only relevant in connection
with management but also with IT to get additional help from this department, Lawson
(2018, pp. 16—17) argues. He describes this as speaking the languages of technology, ana-

lytics and business, to interpret data and share the obtained insights.

Naturally, business knowledge is crucial to successfully provide management with guidance
and support (GanRBlen et al., 2012, p. 8). Insights are not automatically resulting from the
use of new applications but from an active interplay between management accountants
and data (Stransky et al., 2019, p. 83). This means, without the necessary business know-
how and the ability to ask the relevant decision-making questions, data cannot be derived
properly with the new technologies (Lawson, 2019, p. 46). Then, it is required in order to
understand the reasoning behind patterns which are derived from statistical methods ap-

plied in analysis tools (Stransky et al., 2019, p. 83). This connection is also visible in the IMA
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competency framework above (see Figure 4) because the technology and business acumen
domains are intertwined. In this context, Lawson (2019, p. 46) further explains that the
technological innovations will impact the business and knowledge of it is required to un-
derstand how processes, models and risks might change. The author also addresses the
MA'’s position in business as a cross-functional role. The business has to be known in order
to support the reorganisation of processes across the whole firm. In other words, opera-
tional and industry-specific knowledge combined with skills in quality and project manage-

ment for continuous improvement are needed (ibid, p. 44).

In general, analytical, statistical, mathematical and technological skills are necessary to ful-
fil tasks in MA (Becker and Nolte, 2019, p. 85). The focus on analytical skills is perceived as
relevant in many situations, examples being to comprehend the complex planning, develop
guantitative ideas and analyse deviations to ultimately minimise intuitive decisions merely
based on gut feeling (GanRlen et al., 2012, p. 8). For that matter, the ICV (2016, p. 8) refers
to the differentiation between structure-testing and structure-discovering methods of
analysis made by Backhaus et al. (2018, p. 15). Examples given by the authors are regres-
sion analysis, variance analysis and time series analysis for the former analysis method as
well as neural networks and cluster analysis for the latter. Certain knowledge in analytics
and statistics are beneficial for a management accountant to be able to design, calculate
and assess basic analysis models as well as to have a basic understanding of the systems
applied by data scientists as Langmann (2019, pp. 46—47) explains. Similarly, mathematics
refers to knowing adequate calculation methods for BA (Nobach, 2019, p. 264). From a sta-
tistical perspective some familiarity with variables and statistical parameters, probability
distributions and confidence intervals as well as causalities and correlations are enumer-
ated as examples by the author. Furthermore, IT skills, especially concerning the applica-
tion of analysis software such as KNIME or RapidMiner are relevant (Langmann, 2019, p. 47;
Schéaffer and Weber, 2016, p. 14). Additionally, a basic knowledge of programming lan-
guages like R and Python is considered increasingly valuable (Keimer et al., 2017, p. 831;

Langmann, 2019, p. 47).

To summarize the four above mentioned skill areas, Becker and Nolte (2019, p. 85) state
that these are existing in various sciences such as business administration, computer sci-

ence and engineering. Hence, Egle and Huber (2018) stress the necessity to acquire
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statistical know-how considering that computer scientists, statisticians or engineers could
otherwise take over the management accountants’ jobs. However, the ICV (2016, p. 12) is
of the opinion that management accountants do not need to have the same skill sets as

mathematicians, but simply an understanding similar to theirs.

Additional skills relevant in MA can be listed. Management accountants need to be far-
sighted and have conceptual skills to drive transformations as change agents and theoreti-
cally translate MA issues in analysable data models (Langmann, 2019, pp. 44—45). Further-
more, they should develop a digital mindset to understand the technological possibilities
available and embrace them instead of perceiving them as a risk (Kirchberg and Miller,
2016, p. 88; Lawson, 2018, p. 17). This works well with a willingness to innovate and a pro-
active can-do mentality (Nobach, 2019, pp. 265—-266). In combination with project manage-
ment skills, the implementation of new analysis tools during the process of project coordi-
nation can be undertaken. (Langmann, 2019, p. 47) Besides that, general skills such as crit-
ical thinking, problem solving, self-responsibility, reliability, perseverance and collabora-
tion remain beneficial in MA (Lawson, 2019, p. 45; Nobach, 2019, pp. 265-266). In the end,
a management accountant’s professional and methodological competencies should be ex-

tended and amended by the above mentioned skills (Nobach, 2019, pp. 265-266).

A study undertaken by Drerup et al. (2018) in 2017 analyses the competencies required in
job postings for management accountants. Surprisingly, it contradicts the perception of a
greater need for statistical software knowledge. At the same time, required IT and software
skills increased the most. Microsoft Office applications, especially Microsoft Excel, are com-
monly expected in this context, followed by a steadily remaining necessity for SAP
knowledge, particularly for SAP ERP and SAP Business Warehouse. Generally, a diverse pic-
ture is given in job postings, stating progressively more specific software experience that is
needed. Despite a high relevance of databases in MA, specific knowledge demands are
mentioned only by roughly a quarter of the analysed job advertisements. Examples given
for respective know-how refer to Microsoft Access, SQL and IBM Cognos TM1. Finally, pro-
gramming skills are mentioned in some cases and if so, it is mostly Visual Basic for Applica-
tions as an extension of Microsoft Office. This once more underlines the continuing im-

portance of Microsoft Office tools in MA practice.
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To conclude, studies reveal that skills in analytics and communication continuously gained
importance over the last two decades (Drerup et al., 2018, pp. 16—18). Correspondingly,
Lawson (2018, pp. 16—17) describes the necessity of speaking the analytics, business and
technology languages to connect all aspects, and provide and get support to and from the

people working in the respective areas.

5.2. Roles

In the past and even now, management accountants are often perceived as service provid-
ers who mainly extract numbers and build reports (Langmann, 2019, p. 46). This means
they spend a lot of time on cost accounting, closing activities, reporting, planning and com-
menting (ibid, pp. 42-43). Langmann (2019, pp. 42, 46) explains some changes that are
occurring. Due to the ongoing digitalisation and automation, a lot of these tasks will be
taken over by IT-systems. Especially since the mere roles of people who provide numbers
and information in the form of reports generate little added value for the business. There-
fore, a shift of the role perceptions of MA is predicted and becoming detectable. Ultimately,

the new roles should secure the MA’s right to exist in the long run.

Nowadays, a common role expectation in literature is that of the management accountant
as a business partner (e.g. Langmann, 2019, pp. 42-43; Lawson, 2018, p. 4; Schaffer and
Weber, 2016, p. 16). Why is this role perceived as crucial and what does it entail? First and
foremost, value creation is the key focus of MA (Lawson, 2018, p. 7). Accordingly, enter-
prises require the establishment of the business partner role to generate added value with

MA and relieve management from work (Langmann, 2019, p. 42).

As a business partner, the management support should be comprehensive and cover all
aspects of a manager’s tasks, GanRBlen et al. (2012, p. 5) explain. Naturally, they state, this
is not limited to numbers. Value is created by formulating strategies, conducting analyses
and planning and finally executing them (Lawson, 2018, p. 7). Moreover, motivation, incen-
tives, culture and organisation can be relevant (Ganflen et al., 2012, p. 5). In other words,
business partners need to act proactively by providing ideas, identifying potentials and en-
suring long-term financial success (Ganflen et al., 2012, p. 5; Langmann, 2019, p. 42). When

meeting at eye level, MA is also considered as sparring partner who supports management
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by independently driving and coordinating business measures (Langmann, 2019, p. 42). Ul-
timately, GanRlen et al. (2012, p. 5) point out, the right balance between involvement and
idea creation as well as restriction and critical counterpart needs to be found. The authors
summarise the role responsibilities in three aspects: unburdening, complementing and
constraining. Unburdening means to help with managers’ workload, second, complement-
ing means being economically conscience and third, constraining is to ensure goal congru-

ence.

When looking at this realistically, it becomes obvious that not as many management ac-
countants as desired are taking the role of a business partner (Langmann, 2019, p. 42). De-
spite technological possibilities of automation, many employees are still too busy with low
value-adding tasks (Lawson, 2018, p. 8). In smaller sized firms, capacities are insufficient,
big firms struggle with missing role models and uncertain responsibilities while throughout
all sizes, corporations often simply lack the competencies (Langmann, 2019, pp. 42-43).
Thus, the next part reveals how the increasing demand for a business partner role is re-
flected in an enhanced need for special skills of management accountants. Yet, beforehand,

an insight into other potential roles in MA is given.

There is one more role which Langmann (2019, pp. 44-45) perceives as especially relevant
in connection with digitalisation — the role of a pathfinder or innovator. These people are
responsible for keeping track of and implementing new technologies like analytics soft-
ware, which connects them with data scientists and requires change management skills. In
particular, all processes, instruments and methods should be developed toward being
state-of-the-art. Hence, innovations need to be checked concerning their usability in MA.
It also entails the creation of concepts to answer questions in MA with analytical data mod-
els. Serving as the interface between technical concerns and MA is what makes this role

valuable.

A third role which is thought to gain relevance in the future is that of governance, also
referred to as functional lead. (Langmann, 2019, p. 46). The governance role is responsible
for developing, establishing, documenting and ensuring compliance with companywide
standards and guidelines (ibid, p. 43). These principles can contain definitions of key per-
formance indicators, access rights to data, calculation schemes and so on (ibid, pp. 43—-44).

Accordingly, the governance makes certain that data relevant for steering is consistent and
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compatible (Heimel and Miiller, 2019, p. 414). Aside from the data, analysis models, results
and decisions also have to be compatible and consistent (Kieninger et al., 2015, p. 9), al-
lowing for a correct and high-quality consolidation of data to derive a holistic picture for
management (Heimel and Miller, 2019, p. 414). In this connection, efficiently managing
raw and master data is indispensable (Schaffer and Weber, 2016, p. 9). Additionally, clear
rules for participants in the decision-making process, such as in relation to data protection,

have to be set and their adherence monitored (Heimel and Miiller, 2019, p. 415).

The content and organisation of the MA-governance will change as a result of digitalisation
(Heimel and Miiller, 2019, p. 414). For instance, Big Data requires rules on which data from
which sources can be used in certain ways and cloud computing raises additional questions
concerning data security (Langmann, 2019, p. 44). Despite their need, central standards
must not interfere with the flexibility of each function in business, but to enable the appro-
priate usage of BA and Big Data on all company levels, a balance should be kept (Kieninger
etal., 2015, p. 9). The MA-governance also plays an instrumental role in terms of standard-
isation (see section 4) (Heimel and Miiller, 2019, p. 422). In the end, MA ideally is the main

organiser of the transparent governance (Kieninger et al., 2015, p. 9).

Additional roles which might be relevant for MA are those of an initiator and a project
manager as the ICV (2014, p. lll) mentions. Accordingly, the management accountant
should initiate the Big Data integration into management levels and supervise it as a project
manager. In this context, the ICV also points out the coordinating role of MA. It emphasises
the desire to consider all subsystems of management when new technologies are rolled

out.

Furthermore, the role of a change agent becomes pressing because considering the vola-
tility and complexity of the world, it is a valuable role perception (Ropers, 2018, p. 18). It
contributes to the suggestion and implementation of transformations in the business pro-
cesses (Nobach, 2019, pp. 265-266). Fitting soft skills and agile management methods are
especially desired in this context (Ropers, 2018, p. 18). In connection with an enabler role
who helps with the implementation process, the necessary adjustments can easily be made

(Michel, 2017 cited in Nobach, 2019, pp. 265—-266).
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To summarise, there will be a further shift of the focus on specific roles in the upcoming
years, Langmann (2019, p. 46) elaborates. It will likely support the idea of the biggest de-
mand for business partners followed by pathfinders to both take care of operative tasks.

Simultaneously, the service provider’s role will decline as technologies take over their tasks.

5.3. Associated New Jobs

Data scientists and business analysts are two more terms that appear in connection with
the digital transformation in corporations (ICV, 2014, p. lll). Asking whether the manage-
ment accountant should become a data scientist or business analyst is not necessarily a
question regarding his or her role but could constitute a whole new proficiency (ibid, p. 32).
Although, some authors like Ropers (2018, p. 18) and Lawson (2018, p. 9) simply refer to it

as new potential roles.

A business analyst, similar to the project manager role described above (section 5.2.), is
defined by the ICV (2014, p. 32), as a key project manager who is responsible for the imple-
mentation of various Big Data applications in the company’s processes. The ICV continues
by detailing this role’s tasks. First, the adequacy of solutions related to Big Data is proofed
in terms of business strategy and guidelines. Next, an implementation plan is developed.
Relevant stakeholders, specific responsibilities and fitting approaches are selected. Then,
the progress of the project is tracked and information on the achievement of results is fre-
guently shared. This evaluation and review of results entails the development of key per-
formance indicators and the conduction of various analyses e.g. concerning the cost-bene-
fit. Moreover, problem-solving measures are designed. Ultimately, the business analyst be-
comes a negotiator or mediator between concerned stakeholders, which means misunder-
standings due to communication errors arising from differing specialised knowledge are

avoided.

In comparison to the business analyst, a data scientist is charged with the task of imple-
menting Big Data and other digital solutions from a technological perspective, the ICV
(2014, p. 32) states. At this point, it also stresses that this does not necessarily refer to the
task of programming. The organisation thus further explains the responsibilities (ibid,

pp. 32-33). The data scientist designs concepts on how the analysis of data might help with
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the solution of firm-specific problems. IT solutions are evaluated in terms of their techno-
logical applicability and the potential implementation processes are debated with the IT
department. Finally, the results of the assessment and discussion are presented to relevant
shareholders who might have less IT knowledge. Similarly, Ropers (2018, p. 19) describes
part of the data scientist’s tasks as developing use cases and fitting data models, which
requires generating data sets for analytical purposes. Furthermore, Lawson (2018, p. 9) in-
cludes the tasks of creating a manageable and suitable data strategy, as well as extracting
information from Big Data pools. Finally, its role as an interface to the management and

especially the IT department is highlighted (ICV, 2014, p. 32; Ropers, 2018, p. 19).

From the presented profile and tasks of a data scientist, his or her necessary skills can be
deducted. First, analytical and statistical skills, mathematical knowledge and IT know-how,
particularly concerning Al, databases and programming languages such as Python and R are
listed (Heimel and Miiller, 2019, p. 424; Ropers, 2018, p. 20). Additionally, a general busi-
ness and economics expertise, in order to understand processes, targets and the overall
business model, are beneficial (Ropers, 2018, p. 19). Methodological and conceptual skills
for all kinds of quantitative methods from Big Data over data mining to predictive analytics
and machine learning are also important (Kirchberg and Miiller, 2016, p. 89; Langmann,
2019, p. 39). In addition, commonly required social competencies together with communi-

cation skills are added (Heimel and Miiller, 2019, p. 424; Lawson, 2018, p. 9).

At certain points, there is an overlap of the profiles of management accountants, data sci-
entists and business analysts (ICV, 2014, p. 33; Lawson, 2018, p. 9). For example, Lawson
(2018, p. 9), who describes the data scientist as a new role, lists analytical skills along with
business understanding, communication and social skills as the possessed skill set. In this
case, there is no difference to a management accountant perceivable. Consequently, the
guestion regarding the likelihood of either the distribution of roles or the replacement of
one of the roles is raised by the author. The following potentials and suggestions can be

found in literature.

Generally, MA needs elements of both business partners and data scientists (Keimer et al.,
2017, p. 831). Whether and how the role of a data scientist will be incorporated or sepa-
rated from MA is still uncertain in terms of the best implementation strategy (Stransky et
al.,, 2019, p. 83). On the one hand, it depends on the skills management accountants

30



possess (ICV, 2014, p. 33). On the other hand, it will likely depend on the size of each or-
ganisation (ibid). Small and medium-sized enterprises probably will not have the resources
to employ data scientists (Becker and Nolte, 2019, p. 85; Langmann, 2019, pp. 41-42). Nat-
urally, due to less available resources in small and medium-sized companies, it is unlikely
for these companies to distinguish between as many roles and jobs as big firms do (Heimel
and Miller, 2019, p. 424; ICV, 2014, p. 33). Instead, one person performs tasks that are
considered a part of various roles while in bigger organisations, there is usually a stricter

distinction between them (ibid).

Some argue that it is most likely that the data scientist occupation will evolve beside that
of the management accountant and they will then work together closely (Stransky et al.,
2019, p. 83). The ICV (2014, p. 33) supports this viewpoint, reasoning that, although some
functions of business analysts and data scientists coincide with those of a management
accountant, the latter can still analyse processes, interpret key performance indicators and
negotiate between diverse colleagues and partners. Lawson (2018, p. 10) describes the
workings of this collaboration as follows. Data scientists become an active support of man-
agement accountants who are able to derive guidance for decision-making by using pro-

vided data and analyses coming from Big Data pools.

Allin all, authors support both ideas that neither management accountants can be replaced
by data scientists in the long term (Nobach, 2019, p. 262) nor that management account-
ants can fully take over a data scientist’s tasks (Langmann, 2019, p. 41). This places empha-
sis on the value of a management accountant at the interface with a data scientist (ibid). In
the end, it is important that relevant skill sets are present in MA, either internally or exter-
nally (Keimer et al., 2017, p. 831). When considering the employment and training of data
scientists or the acquisition of external know-how, companies should bear in mind that
skilled data scientists are highly requested but still scarce (Chamoni and Gluchowski, 2017,

p. 16; Heimel and Mdiller, 2019, p. 425).

6. Digitalisation in Practice

In order to gain insights on the current situation of digitalisation in MA practice and per-

ceptions of management accountants on possible future developments, the literature
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review is amended by a qualitative analysis. Four semi-structured expert interviews with
management accountants working in different positions at three companies of varying
sizes were conducted for that purpose. The interviews took place in person or via phone
between 19 July and 8 August 2019 and lasted about 40 minutes each. Semi-structured
interviews were chosen to have a comparable standardised questionnaire but still be able
to clarify issues and get deeper insights by asking additional questions. With the consent of
the participants, the interviews were audio recorded and transcribed in the appendix to
allow for a proper analysis. First, the information is summarized and then analysed by mak-
ing comparisons between the interviews and findings in literature, and by drawing conclu-

sions.

A short overview of the respective companies the interview partners are working for is
provided in Table 1. Two of the interviewed management accountants come from a more
technical perspective (Appendix, Interviews 2 and 3) while the other two are more con-
cerned with general management accounting tasks (Appendix, Interviews 1 and 4). This is

also visible in the answers given during the interviews which are summarized in Table 2.

Interview no. - 1 - Henkel AG & Co. 2 & 3 — Biotronik Cor- 4
company KGaA porate Services SE (Anonymous)
Manufacturing com- . .
. ) Manufacturing com- Service com-

Type of company pany in fast moving . . . .

. ) pany in medical tech- panyin IT in-
and industry consumer goods indus- .

nology industry dustry
try
Total no. of em-
53,000 9,000 500

ployees
No. of employees
in department / 4/17 4 /33 6/33 1
respective MA
Corporate @ Corporate
Department of ) ) . . .
Regional Controlling Reporting = Reporting Controlling

interviewee .
Processes Services

Table 1: Information about companies and MA departments of interview partners (Appendix, Interviews 1 —4)

Since both of the more technically oriented management accountants work for the same
company, a comparison with the bigger and smaller firms might not reflect a realistic pic-

ture in all aspects. For instance, a general management accountant is not necessarily aware
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of technologies applied and planned to be implemented (Appendix, Interviews 1 —4). Thus,

the conclusion that these companies fall behind the other one simply because some tech-

nological tools were not mentioned would be misleading. Besides that, it cannot be con-

cluded that all issues addressed in the fourth interview are typical for medium-sized com-

panies because they might arise from the fact that the MA department was only set up

recently (Appendix, Interview 4). Nevertheless, the decision to create a new MA depart-

ment is likely one that small and medium-sized firms, rather than bigger ones face, as the

latter typically have an MA department, while in the others, management or external ser-

vice providers are usually taking care of respective tasks (Berens et al., 2005, pp. 187-188).

Question

Significant tech-
nological innova-
tions for MA

Their impact on
MA

Current applica-
tion of BA, espe-
cially predictive

and prescriptive
analytics

Future applica-
tion of BA, espe-
cially advanced
analytics

Summary

Technologies & Methods
In-memory computing
Robotics and automation
Al
Bl tools
Hardware developments
Self-service
Automated, real-time reporting
Increased flexibility
Enhanced importance of data management
Changed time ratio for data collection and data analysis
MA can become business partner for more profitable company
Basic (descriptive) BA, yes
Predictive analytics not really used, nor prescriptive analytics
Instead, Bl tools still common
Experimental use of predictive indicators in forecast to take out
human biases
Statistical linear extrapolations and mathematical schemes
partly used for plausibility checks in planning
Statistical programming language R partly used by another de-
partment as a leading planning value
Advanced analytics should be applied
For budgeting, strategic planning, predictive forecasting e.g. in
connection with supply chain demand planning
More linear projections — for reference, mostly not as leading
planning value

33



Use of in-
memory compu-
tingin MA

Use of cloud so-
lutions

Use of RPA in MA

Examples of soft-
ware used in MA

Planned software
implementa-
tions/changes in
MA

Potentials to ap-
ply more new
tools in the time
to come

Processes in
which technolo-
gies related to
Big Data and BA
are being used in
MA

Processes in
which digital
tools will be used
increasingly

Future impact of
ongoing digitali-
sation on the

Unfamiliarity with term
Currently only used in Bl department of MA
Will be used more in future as firms plan to use SAP S/4HANA
In general, yes, but mostly not in MA
Due to security concerns or restrictions
Only a private cloud used for SAP-system
Uncertainty about term — some use it, some do not
Used in SCCs or [in a basic form] for process integration be-
tween SAP and TM1 — data transferred in both directions — and
for automatized sending of reports via mail
Others e.g. focus on in-memory computing first
BA/BI tools like Power Bl and IBM Cognos TM1
SAP — ERP (SAP ECC) with all relevant modules and SAP BW
MS Office, especially Excel and databases like MS Access
CRM-system
Financial accounting system
Third-party and internally developed tools
Short-term: in-memory computing, Qlik Sense, IBM Planning
Analytics, add-ins on existing programs
Mid-term: SAP S/4HANA
Long-term: IBM Watson
Optimisation of interfaces between (main) tools
Minimisation of subsystems
Further development of tools
In mid- and long-term strategic planning
Processes
Reporting, planning and analysis processes
Statistical methods used in sales planning processes
Currently only basic Big Data approach:
Focus on data in ERP, rarely link to external sources — market
data used for planning
High data volume — e.g. in inventory tracking of single products
Everywhere where it is possible
Management accountant “without the tools cannot do his job”
(Appendix, Interview 1)
A lot of potential in planning processes
Automation in forecast updates, closing procedures, reporting
Initially a lot of time spent preparing data for analyses
Spend less time on manual, repetitive tasks and standardised
processes as they are automated (from 80 % to 20 %)
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time spent on
specific pro-
cesses

Most prominent
role taken

Impact of digitali-
sation on current
role now and in
the future

Additional roles
relevant in MA
now and in the
future

Shift in skill sets
required in MA in
the past years?
Skills to use new
software applica-
tions present in
MA?

Different skills
asked for in the
future?

Enhanced focus
on analytical
skills and com-
munication skills
in MA now and in
the future?

More time for high value adding tasks that cannot be replaced
by machines like analytic tasks, consulting, advising, concept
creation, further development of systems (from 20 % to 80 %)
Roles
Classic management accountant = reporter and controller
Own roles: navigator, facilitator, pathfinder, consultant, service
provider
Not many pure controllers needed
Navigator of digitalisation and service provider of digital tools
not directly impacted
Others see positive impact — eases life and allows to focus on
big-scale issues
Prospectively think bigger, wider and deeper than now
Change agent
Project manager
In future: internal business partner, moderator, consultant,
pathfinder and innovator
Skills
Skills definitely changed compared to the past
Necessity for IT skills increased the most
Specialised knowledge in this area becoming necessary
Depends on level and work experience in MA
Mindset change to life-long learning necessary
Generally, most employees have them as they are needed to
do most jobs
Training possibilities to develop them
Most importantly cross-functional understanding of different
areas and departments — to have holistic overview = mindset
change
Deeper IT knowledge required
Project management and engineering skills needed when work-
ing on projects
Even more communication
Yes, definitely, now and in future
Analytical skills generally have been required, now to under-
stand, widely and deeply analyse and consult business
Communication skills important e.g. in international firms con-
cerning cultural differences, for more and more alignments and
for presentation of relevant issues to not overwhelm with in-
formation overload
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Requirement of
skills related to
data scientists
such as statisti-
cal, program-
ming, and IT skills
now and in the
future?

Occupation of
management ac-
countant at risk
or not?

Minimisation of
number of em-
ployees in MA?

Substitution of
MA department?

Further issues

Yet, typical controller partly a “fairly poor communicator” (Ap-
pendix, Interview 1)
Different opinions
More technical MA: programming and IT skills already required
by everyone in MA
Other MA: no need for programming skills when there are BI
experts
Statistical skills required for some in strategical planning
Further develop skills in future
- Necessity to have all skills present in an organisation and to
collaborate with each other

Outlook
Generally, not at risk
MA needed as financial interface between many departments
and for high-value business consulting based on interpersonal
aspects
Only classical management accountant who sticks to rigid edu-
cation is at risk
Mostly unlikely, only in some companies aiming for a leaner ad-
ministrative department and with too many people building re-
ports
For others Big Data is a “treasure” (Appendix, Interview 2) with
the possibility to create a high value added and a competitive
advantage — number of employees in MA will remain constant,
partly even increase
Tasks are changing as some are done by machines, but the
technology needs to be taken care of and other opportunities
arise = firm is not going to be automatized completely
Partly by machines and automated systems
—>Simply focus on other tasks

Technology and processes important

Table 2: Summary of expert interviews (Appendix, Interviews 1 —4)
For some management accountants, one of the biggest potentials of digitalisation is not
simply Big Data and BA, but RPA (Appendix, Interview 1). In general, the interview partners
struggle identifying specific applications of BA and Big Data, while the automation of certain
process steps seems to be more widely recognised and perceived as a change but also sup-
port of tasks (Appendix, Interviews 1 — 4). Furthermore, Bl might not be a new innovation,

but it seems to continuously be widely applied and perceived as an important tool in MA
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(ibid). Thus, there might not be such an awareness whether BA and Big Data are actively
utilised, simply because Bl has been in use for longer (ICV, 2014, p. 3) and is perceived as a
central technology. Moreover, the synonymous use of BA and Bl (Schon, 2018, p. 432)
makes it more difficult for management accountants to recognize that a tool like Power BI

is considered as BA (Brands and Holtzblatt, 2015, p. 6).

The interviewees working in a more technical area of MA see in-memory computing as one
of the main technological advances MA benefits from while the other two more business-
oriented management accountants are not familiar with the term (Appendix, Interviews 1
—4). This shows how already, there are distinctions between more technical and more busi-
ness-oriented management accountants. Therefore, it might seem less unlikely and more
understandable that new jobs and roles are emerging in that area as well (ICV, 2014, p. 32).
Nevertheless, even in the same company, it does not seem to be known exactly which tech-
nologies another MA department uses, since the interviewees made different statements
on the planned or already incorporated in-memory computing (Appendix, Interviews 2 and

3).

Concerning the affected processes, mainly planning, forecasting and reporting but rarely
budgeting and project management were given as examples (Appendix, Interviews 1 — 4).
This focus might be limited because there can be separate departments for differing areas
(ICV, 2014, p. 33) such as risk reporting or cost accounting. In the smallest company inter-
viewed, the data management currently constitutes a time-consuming process (Appendix,
Interview 4). Generally, the time spent on standard reporting and other repetitive tasks is
still relatively high, but management accountants are aware of the huge potentials arising
from automation to gain more time for analytic, business partnering and system develop-

ment processes (Appendix, Interviews 1 —4).

Management accountants are often on the receiving end of the implementation of new
tools (Appendix, Interview 1). Correspondingly, two interviewees referred to the Bl team,
as the one that knows more (ibid) or the place where implementations are already more
advanced (Appendix, Interview 2). This indicates that such management accountants do
not take the role of an innovator in terms of digitalisation the way more Bl-oriented man-
agement accountants do (Appendix, Interview 3). However, they can still function as a

change agent in terms of process design as they notice potentials for improvement in their
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daily work and might want to drive changes there (Appendix, Interview 1). Because the
business environment in general is very volatile and there is a rising number of digital trans-
formations, a driving force and guidance throughout the process is required (Nobach, 2019,
pp. 265-266; Ropers, 2018, p. 18) and the perceived need for a change agent role is under-
standable (Appendix, Interview 1). Moreover, if they are willing to take the role of a path-
finder in cooperation with IT specialists, they can play a crucial role in levelling the playing
field by ensuring that data are collected and managed properly to base analyses upon it

(Appendix, Interview 4).

Two interesting aspects can be pointed out. First, the management accountant actively
dealing with new technologies and possessing the IT skills deemed important, points to
taking the role of service provider (Appendix, Interview 3). This role’s importance is said to
decline (Langmann, 2019, p. 46), but as services are provided not for management directly
but for other departments, it seems to be fitting here and able to remain relevant once
combined with the innovating role (Appendix, Interview 3). Second, particularly in a me-
dium-sized company, the desire to become a business partner seems to be very strong (Ap-
pendix, Interview 4). This could be explained by the close cooperation of MA and manage-
ment in such a firm. Thus, despite struggles to initially set up proper analysis, this employee
perceives it as a personal task to offer deeper and wider insights with the work. Hence, the
management accountant of the IT company is an example for someone with a clear vision,
aiming to drive changes to set up and improve the processes and tools for an enhanced
added value, ultimately trying to get a bigger picture to become a full business partner with
a comprehensive understanding of the business. Naturally, the increasing relevance of a
business partner is also highlighted in interviews with other firms (Appendix, Interviews 1

and 2).

The most significant change in the skills required in MA is concerning IT know-how (Appen-
dix, Interviews 1 —4). The need for these skills increased massively over the past few years
and will continue to do so for the foreseeable future. Yet, which related skills in particular
are necessary still differs between MA departments. While some require programming
skills and a few basic statistical skills, others do not have to possess these when they can
contact Bl specialists. This reflects the necessity of having people in the corporation who

are capable of applying these skills and can closely work together with those focused on
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other competencies. Nevertheless, an understanding of IT-related aspects is crucial, other-
wise communicating with IT-specialists on eye-level is not possible (Appendix, Interview 4;
Langmann, 2019, pp. 46—47). Likewise, being able to handle new software applications is
crucial to get started in MA (Appendix, Interview 1) but in case there is a need for more
knowledge, software providers offer specific trainings, which are opportunities that are ea-
gerly taken by some employees (Appendix, Interview 4). Communication skills constitute a
basis for a profession in MA (ibid) and yet, some management accountants are lacking them
(Appendix, Interview 1). Therefore, despite the knowledge of a need for them, a focus on
further developing them to not only make agreements but also present information in a
smart way should be set (Appendix, Interview 1 — 4). Generally, a mindset for life-long
learning should be followed which enables management accountants to adapt to changes

more easily (Appendix, Interview 2).

In the end, there are two parts to digitalisation, as it is described by one interviewee (Ap-
pendix, Interview 2). Accordingly, there is not only the technologies but also the corre-
sponding processes. Without properly analysed and well-designed lean processes, or suffi-
cient organisational setup, the potential of digitalisation cannot be fully exploited. This is
because even highly sophisticated technologies cannot handle processes that require too
many manual interactions. Thus, efficient processes constitute a basis for the implementa-
tion of digital tools in order for both to work well together. The importance of creating a
suitable basis first is also addressed by the management accountant of another firm who
stresses the need for setting up a sufficient data management system before digital tools
can be applied on the data to do more sophisticated analyses (Appendix, Interview 4). In
this case, this might be something smaller firms are more concerned with, especially if the
MA department is relatively new (ibid). Nevertheless, it can constitute a challenge for many
corporations trying to handle the digital transformation which might be the reason why
Schéaffer and Weber (2016, p. 9) mention this first in their list of challenges and Egle and
Huber (2018) also address the need to identify processes and appoint someone responsible

for data management.

Here, the use of SSCs was a step in a similar direction. For their setup, repetitive, standard-
isable processes had to be identified (Camin, 2018, p. 32). This is now also the case for RPA

(Langmann, 2019, p. 6). Hence, already having a SSC seems to be beneficial for the
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integration of RPA because it can build upon the SSC relatively easily (Camin, 2018, pp. 34—
35). Thus, at Henkel, which has a SSC, this is exactly where RPA is being used increasingly

(Appendix, Interview 1).

The outcomes of the interviews confirm what has been analysed and predicted in literature
to a large degree. Though for example the following discrepancies can be found. Cloud so-
lutions might constitute an affordable solution (Langmann, 2019, p. 24) but in practice, it
seems like security concerns or restrictions are still too high for them to be actively used in
MA (Appendix, Interviews 1 —4). And while most of the role perceptions confirm what has
been laid out conceptually, the governance role who has the task of restraining the man-
agement to stick to set goals (Schaffer and Weber, 2015, p. 188) was not really addressed

in the interviews (Appendix, Interviews 1 —4).

7. Expected Developments

Langmann (2019, p. 53) is of the opinion that especially the reporting and planning pro-
cesses will be fundamentally based on IT solutions. This development is supported by the
results of the expert interviews which mostly mention technological applications in these
central processes, including forecasting (Appendix, Interviews 1 — 4). Both parties also
agree that management accountants will remain vital for the interpretation of data, alt-
hough, the author stresses the need to understand the analytics applied by machines. De-
cisions will not only be based on financial data but also non-financial data which requires
Big Data and BA to analyse the structured and unstructured data (Stransky et al., 2019,
p. 83). The ICV (2016, p. 56) confirms what is desired by one management accountant (Ap-
pendix, Interview 1), that predictive analytics will support planning and forecasting to min-
imise current weaknesses such as the influence of human biases. In addition, the opinion
of the ICV, that planning will not be substituted by predictive indicators, also corresponds
with another expert’s view that they are mainly used for plausibility checks but not neces-

sarily as the only value considered (Appendix, Interview 3).

In the long term, Al will find its way into MA and can, for instance, suggest ideas in decision-
making (Michel and Tobias, 2017, p. 39). This vision is shared by one of the experts who

expects that when interacting with a bot, the bot will act as an artificial partner and can be
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asked for solutions (Appendix, Interview 2), something which is made possible by natural
language processing embedded in Al (Sauer and Sturm, 2019, p. 43). Potentially, not only
these co-pilots but also autonomous systems could be enabled at some point in time (ibid,

p. 38).

Some of the most important skills for the future include a cross-functional understanding
of other departments to develop a holistic view of the company, a deeper IT know-how and
a continuous but stronger focus on communication skills (Appendix, Interviews 1 —4). In
this context, the prospectively closer cooperation with data scientists is highlighted (Lang-
mann, 2019, p. 46). It is not only important to utilise suitable technologies for data man-
agement and analyses but also to have experts in the company who are able to select those
tools which can answer relevant questions in business (Chamoni and Gluchowski, 2017,
p. 16). This is also stressed in one of the expert interviews (Appendix, Interview 1). There-
fore, appropriate training measures to develop or get data scientists and similar specialists

in the firm will become increasingly relevant (Chamoni and Gluchowski, 2017, p. 16).

Schaffer and Weber (2015, p. 187) assume that the MA currently goes through a transfor-
mation that will continue for about one or two decades. In the process, some authors raise
concerns about the loss of typical jobs in MA to technologies and those able to handle it
(Egle and Huber, 2018). However, all the interviewed management accountants are opti-
mistic that they will stay in their occupation and believe that the tasks will simply change
(Appendix, Interviews 1 —4). Strategic elements will be in focus (Schaffer and Weber, 2015,
p. 187; Stransky et al., 2019, p. 83) but also consulting will contribute a high value to com-
panies (Appendix, Interview 2). Hence, Big Data and related technologies are not perceived
as a threat but a “treasure” (ibid) that can help create a competitive advantage. To utilise
this, the number of people in MA should remain constant or even partially increase (Ap-
pendix, Interviews 1 — 4). Therefore, in the end, not everything will be digitalised and peo-
ple will remain central to all processes in a corporation (Sauer and Sturm, 2019, p. 43) be-

cause employees who take care of software will also be needed (Appendix, Interview 1).
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8. Conclusion

Digitalisation is an ongoing trend, concerning corporations in manifold ways (Becker and
Nolte, 2019, p. 86; Kirchberg and Miiller, 2016, p. 81). Companies are facing adjustments
to keep up with competitors (Gleich et al., 2014, p. 5). This paper analyses what these look
like for the MA department of firms and ultimately the profession of a management ac-
countant. The research leads to the following conclusions, aiming to answer the initial
questions. Digitalisation impacts MA in manifold ways already and it will continue to do so
in the future, especially since this phenomenon has only just begun (Heimel and Miiller,
2019, pp. 425-426). Four areas in particular were thus analysed to describe the ongoing
changes: First, the methods and technologies with which processes in MA are digitalised;
second, the roles in MA which evolved or gained importance as a result of digitalisation;

and third, the impact of digitalisation on skills in MA.

Certain technologies that are useful for specific processes in MA are identified: RPA is es-
pecially relevant for reporting as there are a lot of standardised processes where it can be
utilised (Langmann, 2019, p. 25) and in-memory computing helps deriving data in a timely
manner (Keimer et al., 2017, p. 831). BA, and in particular, advanced analytics, are benefi-
cial for forecasting and planning because they can, for instance, apply algorithms and cre-
ate extrapolations with statistical methods (Langmann, 2019, pp. 23-24). Additionally, fu-
ture-oriented guidance needed for business partnering can be deduced from prescriptive
analytics (Heimel and Miiller, 2019, p. 418). In combination with Big Data, more data, along
with internal and external variables derived with data mining, can be taken into considera-
tion (Langmann, 2019, p. 23; Schon, 2018, p. 380). As a result, less biased forecasts and
planning scenarios can be created (Appendix, Interview 1; ICV, 2016, p. 56). Big Data con-
tinues to play a role when technologies can be enhanced with machine learning to develop
smart tools capable of recognising patterns from previous data analysed (Langmann, 2019,
pp. 7-8). Based on that, Al can be applied which aims to operate similarly to human intel-
ligence (Buxmann and Schmidt, 2019, pp. 6—7; Schéaffer, 2019, p. 19). In the long-term, it
could suggest or make its own decisions based on complex analyses and will probably also
be used in MA (Michel and Tobias, 2017, p. 39; Sauer and Sturm, 2019, pp. 42—43; Schéffer,
2019, p. 20). Eventually, all these technological innovations might sound like they have

huge potential to drive the MA forward, but these can only be tapped fully if a consistent
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and high quality data management is at the foundation of everything (Appendix, Interview

4; Schaffer and Weber, 2016, p. 9).

The following roles are central to a digitalised MA: One of the most valuable roles a man-
agement accountant can take in the light of ongoing digitalisation is referred to as strategic
business partner (Stransky et al., 2019, p. 75). Accordingly, he or she will work closely to-
gether with its IT department and cross-functionally between various areas in the company
(ibid). The necessity of cross-functional knowledge and interactions at many interfaces is
also stressed by several management accountants in the expert interviews (Appendix, In-
terviews 1, 2 and 4). Correspondingly, they perceive the business partner role as very rele-
vant for the future. Other roles that are considered important are change agents, innova-
tors, pathfinders, navigators, project managers, consultants and corporate governance
(Appendix, Interviews 1 — 4; Langmann, 2019, p. 46; Stransky et al., 2019, p. 75). Further-
more, there are new jobs, especially those of a business analyst and a data scientist that

evolved during the course of digitalisation (ICV, 2014, p. 32).

The shift of a management accountant’s roles and tasks naturally leads to new skills re-
quired (Stransky et al., 2019, p. 75). One of the most pressing needs is for management
accountants to possess IT and technological skills to know which tools exists and to be able
to use them, but also understand the logic behind to discuss technical concerns with those
in charge of them (Appendix, Interview 4; Heimel and Miiller, 2019, p. 418; Langmann,
2019, p. 53; Lawson, 2019, pp. 45-46). In combination with a cross-functional business
knowledge, results can then be understood and analysed accordingly (Appendix, Interview
2; Lawson, 2019, p. 46; Stransky et al., 2019, p. 83). Communication remains crucial, maybe
even more so in the future due to all the cross-departmental collaboration, notably with
data scientists and management, and the enhanced focus on consulting the business (Ap-
pendix, Interviews 1 —4; Langmann, 2019, pp. 47-48; Lawson, 2018, p. 17). Analytical skills
also continue to be a general necessity in MA (Appendix, Interview 1; Langmann, 2019,
pp. 47-48). More specific skills such as statistical, mathematical and programming ones are
only partly needed (Appendix, Interviews 1 and 2; Becker and Nolte, 2019, p. 85). To sum-
marise, numerous technological terms are circulating, but not every management account-
ant is familiar with them (Appendix, Interviews 1 and 4). However, if he or she wants to be

able to look for and systematically categorise new trends and software in terms of their
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usability, this knowledge might be helpful (Kirchberg and Miiller, 2016, p. 88; Nobach,
2019, p. 264). Nevertheless, depending on the specific position one has in the MA, it seems
to differ greatly whether the management accountant is mostly applying new tools once
other teams researched and suggested them, or the management accountant personally is

the driving force in implementing those innovations (Appendix, Interviews 1 and 2).

There are a couple of limitations to this research; they include the following: A first step
towards digitalisation is the general analysis of which processes exist in MA (IGC, 2011,
pp. 56-57). Yet, to be able to apply digital tools, the analysis has to go deeper (Langmann,
2019, pp. 53-54). Process steps have to be known to see where and how exactly tools can
be applied to enhance the process (Keimer et al., 2017, p. 828; Langmann, 2019, pp. 53—
54). This might also entail that processes have to be redesigned to incorporate automation,
BA, etc. (Keimer et al., 2017, p. 828; Kirchberg and Miiller, 2016, p. 95). These implications
differ between companies (Brands and Holtzblatt, 2015, p. 10; Keimer et al., 2017, p. 831)
and are thus not explained in detail. For guidance on how to make use of the digital trans-
formation refer to, for instance, Brands and Holtzblatt (2015), the ICV (2016) or the ACCA
et al. (2018).

Moreover, the research done within about four months and the small number of interviews
conducted only deliver an exemplary picture of management accounting in practice. It does
not intend to draw a full picture of the general situation of digitalisation in businesses. In
addition, all the experts work for German internationally operating manufacturing or ser-
vice companies which does not shed light on the status in businesses that are, for instance,
headquartered in more or less innovative countries in terms of digitalisation. Yet, simulta-
neously, it allowed for some comparisons between medium and large-sized firms. Handing
out definitions of processes, technologies and roles beforehand could lead to more com-

parable answers as interviewees might have considered different aspects of the same term.

Hence, further research can be conducted to obtain a more representative result of the
status of digitalisation in the MA. Assessment models such as those provided by Langmann
(2019), Kirchberg and Miiller (2016) or Keimer et al. (2017) can be used for a more system-
atic comparison. Depending on the focus desired, more management accountants of each
company size and several experts of each company operating in a specific or across various

industries could be interviewed. Additionally, differences between national and
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international but also, for example, European, American or Asian corporations could be
analysed. The focus could also be set on the setup of MA and the implementation process

of new technologies.

To sum it up, MA is indeed facing fundamental transformations (Schaffer and Weber, 2016,
p. 8) and companies should act upon them to not risk becoming uncompetitive (Brands and
Holtzblatt, 2015, p. 10). Finally, despite all the tools supporting and substituting some work,
the development and monitoring of technologies requires human intelligence (Sauer and
Sturm, 2019, p. 43) and interpersonal interactions still play a valuable role in MA (Appendix,
Interviews 4). Thus, in the end, humans will always be at the centre of businesses (Sauer

and Sturm, 2019, p. 43).
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