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Abstract: The increasing role of emerging technologies, such as big data, the Internet of Things,
artificial intelligence (AI), cognitive technologies, cloud computing, and mobile technologies, is
essential to the business process manager profession’s sustainable development. Nevertheless, these
technologies could involve new challenges in labor markets. The era of intelligent business process
management (BPM) has begun, but how does it look in real labor markets? This paper examines the
hypothesis that the transformation of the business process manager profession has been caused by
certain determinants that involve the need for an improvement in BPM skills. The main contribution
is a model of the dimensions of the impact of digital technologies on business process management
supplemented with skills that influence the business process manager profession. The paper fills the
gap in research on perspectives of the impact of digital technologies on business process management,
considering both a literature analysis and labor market research. The purpose of the literature review
was to identify the core dimensions that drive the use of emerging technologies in business process
management. The labor market study was conducted in order to analyze the current demand for
core skills of business process managers in the Polish labor market with a particular emphasis on the
intelligent BPM concept. Additionally, to study the determinants that slow down the iBPM concept’s
development, the digital intensity level of the enterprises and public administration units in Poland
was studied. Finally, a fuzzy cognitive map presenting the core determinants of the business process
manager profession’s transformation is described.
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Even before the COVID-19 pandemic, it has been argued that careers have been
changing; they are becoming more complex and unpredictable. Most of the contemporary
scientific papers studying careers emphasize their changing nature [1]. On the other hand,
the COVID-19 pandemic is increasing the importance of the regulation of and stabilization
in today’s labor markets.
Currently, the global economy is in freefall, millions of people have lost their jobs,
livelihoods have been undermined, primary healthcare in most countries is in a critical
condition, and mental health and domestic abuse are at crisis levels [2]. Sustainable careers
have a significant influence on labor markets.
The grand challenges that humanity faces—poverty, inequality, hunger, conflict, climate change, deforestation, and pandemics, among others—hinder sustainable development [3]. Georg Scherer and Christian Voegtlin state that fundamental changes in behavior,
as well as in the modes and processes of production and business, are occurring more
generally.
Moreover, Joel Baum and Heather Haveman argued that “the digital revolution has
expanded the capacity of businesses to disperse their activities geographically and to
design and deliver goods and services in novel ways”. Consequently, these changes have
influenced organizational strategies, structures, and processes [4].
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This inspired the author to set the question of whether these changes are actually
visible in the labor market. In other words, the purpose of this research was to discover the
advances in business process management that were affected by emerging technologies.
The impact of digital technologies on organizations is one of the trending topics in
careers research [5]. The impact of emerging technologies on organizations and professional
work has been significant and often brings about new challenges. It has been proven that
digitized processes can change incrementally over time [6].
As a result, managers are charged with new tasks and responsibilities and exert
intensified managerial control. The monitoring and analysis of new tasks and the competencies associated with them are of great importance to current sustainable and smart
organizations.
According to Jan Mendling, Brian Pentland, and Jan Recker, much research on digital
innovation and process management has been conducted by different communities [7].
The authors argue that a synthesis is required to connect these separate streams of research.
In [8], the authors argue that the recent emergence of technologies such as machine
learning, robotic process automation, and the blockchain will reduce the influence of
human factors on business process management.
The research that has expanded our knowledge of professional role identity by showing the value of an in-depth analysis of the content indicates that the missing link between
the interpretation of technology and institutional logics is a guiding principle for professions [9].
Finally, a report on the BPM Institute from Forrester Research highlights the importance of improving BPM skills [10]. The company argued that the lack of sufficient business
process skills continues to hamper the progress and dynamics of enterprise-wide business
process management initiatives, leading to continued over-reliance on professional BPM
software vendor services and system integrator resources [10]. They also underlined the
current presence of a skills gap and argued that this fact has delayed improvements in
business processes across enterprises.
To address the abovementioned gaps, this study aimed to answer the research question
of how the business process manager profession in Poland is being affected by the “iBPM”
concept and related technologies.
Taking into consideration the suggestions made in the work of Brock, Leblebici,
and Muzio [11], the research was built upon an analysis of scientific and organizational
responses.
The research tested the hypothesis that the transformation of the business process
manager profession was caused by certain determinants that involve the need for an
improvement in BPM skills. The identification of these determinants is the main purpose
of this study.
A combination of two methods—a literature review and labor market research—
was used to analyze the business process manager profession’s transformation. For this
purpose, the research procedure presented in Figure 1 was used. The data were collected
in two steps. The first step focused on the literature review, with the aim of furthering our
understanding of how the current demand for business process professionals is affected
by emerging technologies and concepts. In the second step, the nature of the demand for
business process managers in Poland was explored in more detail.
The article is structured as follows. First, previous research on the business process
management concept and its development from a traditional to an intelligent perspective
were described. Next, the concept of intelligent BPM and its main dimensions were
presented and analyzed. This was followed by a description of the methodology, including
a presentation of the features of professional and managerial healthcare logic. Finally,
implications, limitations, and directions for future research are discussed.
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Therefore, based on Seidels et al.’s work (2010), the authors propose to extend the “devil’s
quadrangle” with the factor “sustainability” [20].
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“social sustainability” [28]. Some authors viewed BPM as a tool for implementing the
concept of sustainable development [29].
Another emerging direction is the direction of the concept which has been evaluated
from intelligent organization to smart organization. The term “smart organization” is
used for organizations that are knowledge-driven, technology-driven, internetworked,
dynamically adaptive, learning, and agile [30]. A smart organization is also an organization
that is safe, principle-driven, and value-focused. The term “smart organization” is closely
related to the term “smart city”.
The relationship between professional associations, multinational corporations, international organizations (such as the EU, WTO, and OECD), and nation-states is in rapid
transition [11]. Accordingly, the research results of the abovementioned organizations
could be taken into consideration during the professions’ transformation analysis.
The development of networking and social media and the pandemic have had an
impact on the way of working. The rise in remote working has resulted in the development
of remote work skill models. The Workplaceless Remote Work Competency Model is a
framework of essential competencies needed to succeed in remote work [31]. This model
provides a holistic view of the competencies (attitudes, behaviors, knowledge, and skills)
needed by distributed workers, team members, leaders, and executives. Change management, performance management, conflict management, team culture, communication
management, remote leadership tools, stakeholder management, resource management,
and innovation are all skills that a new remote leader should have [31].
A report by the McKinsey Global Institute highlights “how jobs based on human
skills will be affected by AI and automation” [32]. The Accenture company, in its “Future
Skills Pilot”, also states that artificial intelligence will force organizations to create more job
pathways [33]. A million jobs may be changed by using machines by 2025. Due to these
changes [33], one million new roles may emerge by 2025. It also highlighted the importance
of eliminating bias in human work. Accenture also emphasizes the role of cross-industry
collaboration and fostering culture change.
In the paper by Tarafdar, Beath, and Ross (2017), the authors highlight the importance
of using cognitive technologies and provide an overview of enterprise cognitive computing
applications [34]. They specifically identify opportunities for developing these applications
and describe implementation challenges [34]. Their findings are based on a study of
51 application initiatives across a broad range of industries in different continents.
The OECD skills report focuses on other issues. It has been mentioned that high
cognitive skills, social and emotional skills, and technological skills will be crucial for the
next decade [35]. According to the OECD report, the greatest demand will be for computers
and electronics knowledge areas, decision-making and judgment skills, systems evaluation,
and system analysis. It presents the shortages (e.g., unsatisfied demand in the labor market
for the analyzed dimension) [34].
Moreover, according to the OECD ranking, it is hard to find employees in Poland with
the following competences related to managerial positions [35]:

•

•

•
•

Manufacturing and production: Understanding of the principles and facts relating to
the manufacture, processing, storage, and distribution of manufactured and agricultural goods.
System Skills: Systems evaluation, systems analysis, judgment and decision-making
developed capacities used to understand, monitor, and improve socio-technical systems.
Complex problem solving: The ability to solve novel, ill-defined problems in complex,
real-world situations.
Knowledge of the practical application of engineering science and technology. This
includes applying principles, techniques, procedures, and equipment to the design
and production of various goods and services (mostly in computers and electronics).

Sustainability 2021, 13, 13690

5 of 20

•

Knowledge of principles and facts related to business administration and accounting,
human and material resource management in organizations, sales and marketing,
economics, and office information and organizing systems—was in excess.

The analysis of common tendencies allowed to highlight the main drivers for BPM
transformation: sustainable carriers and development, green initiatives, increasing amounts
of remote work and networking, demand for intelligent technologies, cognitive and emotional skills, and direction toward decision making rather than routine operations.
2.3. Changes in Business Process Management Concept
The BPM discipline continues to improve its value due to digital transformation [36].
However, most organizations have started or at least planned digital transformation
initiatives [36]. The process of digital transformation is significantly influenced by internal
embeddedness [37].
Kirchmer (2021) and Javidroozi et al. (2020) describe the challenges and factors
associated with business process changes [38,39]. The study by Javidroozi et al. (2020)
proposes a conceptual framework for addressing BPC challenges and their success factors,
as well as supporting solution providers to develop solutions for effective and efficient
BPC [39]. The authors also argue that “enterprise systems integration is necessary for
today’s business environment to access real-time data and quickly respond to fluctuating
market demand” [39]. According to Kirchmer (2021) and Binci, Belisari, and Appolloni,
RPA, low code, change management, AI, stakeholder management, and digital governance
technologies are currently in demand [38,40].
Furthermore, last year, agile methodology became popular. Experts demonstrated
that in order to improve business processes, the values and principles of agile methods
such as Scrum and various agile practices such as Kanban should be applied [41].
Moreover, emerging technologies implemented in BPM projects affect the results of
BPM improvement. These technologies are smart production systems, big data analytics,
cyber-physical systems, and the Internet of Things (IoT) [42]. In the paper by Battisti et al.
(2020), the authors describe the role of integration between big data, risk management, and
BPM and study the impact of this relationship on risk management efficiency and business
process optimization [43].
Software solutions simplify the implementation of BPM and shift the responsibilities
from people to technology [44]. Robotic process automation is helpful in improving enterprise efficiency and reducing costs [45]. Experts also argue that more research on the use of
AI in organizations should be conducted. They also highlight that “a substantial change is
required in how AI research is currently conducted in order to develop meaningful theory
and to provide practitioners with sound advice” [46].
According to Leotta et al. [47] IoT can provide many opportunities for improving
BPM initiatives. In particular, the IoT supports reducing the need to manually signify the
completion of manual tasks by using sensor data. It also helps to acquire more accurate data,
to reduce errors, and increase efficiency gains [48]. On the other hand, “it still involves
challenges that require enhancements and extensions of the current state-of-the-art in
BPM” [47].
Another emerging trend is the blockchain technology—“a shared ledger for parties
collaborating on a process” [49]. The blockchain technology also significantly affects the
human factor in BPM [50].
A growing trend toward partnership and network development of a “network society”
was observed. Interdependence and horizontal relations have grown in importance due
to the influence of information technologies [51]. Moreover, networking skills become a
meaningful factor for career success. Social technologies have an impact on work planning and collaboration in BPM [51–55]. The research also noticed the effectiveness of
cognitive technologies’ application to social networks and building cognitive social structures [56]. They can also help to improve the managers’ effectiveness in their leadership
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Figure 2. The Model of BPM software transformation. Source: own preparation based on [67
The BPM systems evolve from the simple form to advanced, complex systems (Figure 2).
However, only a few papers on cognitive BPM systems have been published [67,71–74].
Mostly, these are conceptual works published by IBM managers. Thus, in the work of
Hull and Nezhad, the components of the cognitive BPM (cBPM) concept are described [71].
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Nezhad and Akkiraju (2015) also mentioned the pursuit of cognitive process management [72].
One of the core advantages of the application of intelligent technologies to BPM is
that they enable change management inside their organization by enabling processes to
improve themselves without human intervention [73].
Moreover, research suggests that the adoption of cognitive technologies in BPM will
improve performance [74], especially machine learning (ML) algorithms [49]. Evermann
et al. (2017) argue that these cognitive technologies can be used to generate views and
processes customized for an end user [49].
Moreover, predicting business process behavior has become possible due to natural
language processing [75]. For example, in the paper [75], the authors describe an application
of deep learning with recurrent neural networks to the problem of predicting the next event
in a business process [48].
Currently, intelligent BPM software leads the world market. Nevertheless, the era
of cognitive business process management has been initiated. Cognitive BPM means
cognitive decision support, cognitive process learning, cognitive interaction with processes
and cognitive process enablement, and cognitive issues in BPM visualizations.
Several research studies concentrated on complex analysis of the determinants influencing the BPM concept transformation were conducted. Thus, Szelgowski and Lupeikiene
(2020) define the current core capabilities of BPM as: real-time business analytics, content
interaction management, human interaction management, business rule management,
social-media, case management in dynamic processes, business pressure, changes in social
culture, real-time decision making, and new technologies such as: low-code applications,
mobility, cloud computing, or predictive analytics, process mining, social collaboration,
robotic process automation, Blockchain, IoT, or ML/AI [76,77].
All the above-mentioned determinants have an impact on skills models and BPM
certification program structure. The certification programs ought to represent the current
demand in labor markets.
2.4. Certification Programs Analysis
The competence models are the basis for certification programs. Currently, there
are several certification services, such as: ABPMP Certified Business Process Professional
(CBPP), Business Process Management Certification from BPM Institute, Business Process Management Certification from AIIM, Business Process Management Certification
from Bizagi, and Object Management Group (OMG) BPM Certification. For example,
The ABPMP BPM Competency Model consider the knowledge, skills, competencies, and
experience levels for a practitioner in Business Process Management. It provides a developmental path that aligns knowledge, skills, and competencies with the ABPMP BPM
Certification Levels.
Most certification programs define the “business process leader” or “business process
professional” status as the most coveted.
Some certification programs have already been supplemented with new certificates
in emerging technologies skills as a result of BPM system transformation. Thus, the Dbiz
institute offers certification with analytics and big data, statistics, OpEX tools, change
management, agile methodology, data management, data visualization, date governance,
DMN, RPA, Lean, and Six Sigma skills.
2.5. BPM Concept Development in Poland
It has been noticed for years that BPM concept implementation in Polish companies
is problematic enough. In the paper [78], the authors present the findings of a process
approach in Polish companies in 2007. They also describe consequential difficulties with
the process management. Enterprises encounter consequential difficulties with process
identification and process management [78]. As basic difficulties in process management
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were defined functional organization structure, and the problems in information flow
between organizational divisions.
The authors also highlighted the fact that, in the majority of firms, employees actively
participate in process realization, and they have the possibility of notifying improvements [78]. Polish firms are aware of the need to use tools for the measurement of process
effectiveness.
Similarly, another problem identified was determining the level of process maturity in
the surveyed municipal office [79]. The research results show that 178 (78.8%) of municipal
offices did not undertake any projects related to the implementation of process management
or took only selective action, not using comprehensive projects at any level of process
maturity [79]. The undertakings most frequently implemented by municipalities are the
identification of main processes, their optimization, and their description in the form
of process maps or graphical diagrams. This procedure was performed by 26.1% of all
surveyed municipia.
The author of work [80] defines, among others, the following project barriers in strategic management processes in Polish enterprises: information noises or lack of information
and lack of qualified employees.
In paper [81], the authors present the results of the empirical procedure carried out in
2017 on a random sample of 350 organizations in Poland, answering questions regarding
the desired role of an employee as a leader.
The empirical research was conducted in order to analyze the current state of the
Polish labor market and the demand for BPM managers.
3. Materials and Methods
The second part of research methodology was empirical analysis of job posts using job
searching websites according to the methodological scheme presented in Figure 3. While
it was found that the development of iBPM systems is currently at an initial stage, the
selected statistics from the Polish Information Society Report were analyzed to define the
determinants which could spawned BPM implementation development [82,83].
3.1. Data Collection
The research was conducted in April and June of 2021. The first results were obtained
at the beginning of April, and after that, they were checked twice more until the beginning
of June.
The first stage included an examination of job-searching websites. Among others,
the pracuj.pl and indeed.pl websites were selected [84–87]. However, it turned out that
the indeed website was more appropriate due to the great number of job offers provided.
Consequently, the “Indeed” job search website was chosen for further research.
About three thousand job postings were processed. Job posts were filtered using the
“Indeed” website searching engine by entering the following key words into the webpage
searching field: “business process” manager, or “business process” leader, simultaneously
with “artificial intelligence”, “sustain (ability)/(able)”, “smart”, “big data”, “large data”,
“large data sets”, “large amount of data”, “ERP”, “English” etc. The website’s search
mechanism has found many relevant positions, such as, for example, business process
manager, business process improvement manager, lead business process expert, process
excellence senior manager, and others.
Finally, 271 job posts were analyzed. After the title relevance analysis and duplicates
being removed, the offers of 29 enterprises were selected for the skill analysis.
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The research allowed to create a holistic picture of BPM manager skills in Poland
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based on the main characteristics (requirements). The requirements with the greatest percentage result were included (Figure 9).

Figure
business
process
manager
profession
current
characteristics
(skills)
in PoFigure 9.9.The
Thetree
treeofofcore
core
business
process
manager
profession
current
characteristics
(skills)
in
land
according
to labor
market
perspective.
Poland
according
to labor
market
perspective.

The
analysisreveals
revealsfour
fourcore
core
directions
of BPM
systems
development:
The literature analysis
directions
of BPM
systems
development:
continuous sustainable
improvement,
digitalization,
income
increasing,
control
intensification.
continuous
sustainable
improvement,
digitalization,
income
increasing,
control
intensifiThese four
directions
are tended
the creation
determinants
which currently
cation.
These
four directions
aretotended
to theof
creation
of determinants
whichinfluenced
currently
the
BPM.
influenced the BPM.
The determinants
determinants extracted
extracted in
in Poland
Poland were
were in
in line
line with
with core global determinants
The
identified in
inthe
theresult
resultofofliterature
literature
review.
However,
comparing
determinants
of
identified
review.
However,
comparing
the the
determinants
of imimpact
of emerging
technologies
BPM
conceptionand
andreal
realsituation
situationon
onthe
thelabor
labormarket,
market,
pact
of emerging
technologies
onon
BPM
conception
could be
be concluded
concluded that
that not
not all
all of
of these
these determinants
determinants are
are present
present in
in the
the Polish
Polish labor
labor
itit could
market.
market.
The analysis
analysis reveals
reveals that
that BPM
BPM manager
manager profession
profession in
in Poland
Polandisiscross-culture
cross-culture centric,
centric,
The
project
management
based,
and
technology
centric
with
the
focus
on
ERP
systems.
project management based, and technology centric with the focus on ERP systems.
The determinants
determinants wheel
10.10.
It
The
wheel supplemented
supplemented with
withcore
coreskills
skillswas
waspresented
presentedininFigure
Figure
was
divided
onon
twotwo
equal
parts:
the the
left left
withwith
traditional
concepts
and the
with more
It
was
divided
equal
parts:
traditional
concepts
andright
the right
with
recent
concepts.
Most
of
the
transformations
involved
by
implementation
of
emerging
techSustainability 2021, 13, x FOR PEER REVIEW
more recent concepts. Most of the transformations involved by implementation of emergnologies
have
occurred
and
presented
in
the
right
part
of
the
model.
The
model
presents
ing technologies have occurred and presented in the right part of the model. The model
the dimensions
of impactof
of impact
emerging
on BPM concept
transformation.
presents
the dimensions
of technologies
emerging technologies
on BPM
concept transformation.

Figure
The
model
of skills
of business
process manager
Poland.
Figure10.10.
The
model
of skills
of business
processprofession
managerinprofession
in Poland.

On the basis of empirical analysis, the following findings were defined:

On the basis of empirical analysis, the following findings were defined:

1.

2.

Currently, companies in Poland are not looking for certified BPM manage
just require the additional certificates in related concepts such as Lean, Six
Prince, etc.
Due to the global COVID-19 situation, many BPM companies are deliveri

Sustainability 2021, 13, 13690

13 of 20

1.

2.

3.
4.
5.
6.
7.
8.
9.

Currently, companies in Poland are not looking for certified BPM managers. They
just require the additional certificates in related concepts such as Lean, Six Sigma,
Prince, etc.
Due to the global COVID-19 situation, many BPM companies are delivering their
work remotely. However, their work model is based on traveling and serving as
advisors, and working closely with the clients. Nevertheless, the willingness and
ability to work at clients’ locations can become very challenging.
Further transformation could lead to extending the practice of remote work.
The multicultural nature of the BPM advisory service involves the need for advanced
English language knowledge.
Many companies require financial and accounting knowledge.
Certification programs for business process leaders should include skills in emerging
technologies.
I have not found any job posts for public or government organizations in Poland.
The determinants of transformation extracted in Poland are in line with the core
global determinants identified in the result of the literature review.
The iBPM concept and tools are currently at the initial development stage in Poland.

Due to this fact, the deeper analysis of the determinants may have caused the iBPM’s
slow development.
As the BPM manager profession requires the advanced information technologies using
such as big data, cloud computing artificial intelligence, robotics, cognitive technologies,
Internet of Things, and the statistics on ICT level in enterprises and public administration
units were analyzed.
First, the digital intensity index was analyzed, which helps to estimate the whole
situation of digitalization based on Information Society 2021 Report [82,83]. The Eurostat’s
methodology for estimating the indicator consists of assigning each enterprise to one of
four levels of digital intensity [82]. For each condition met, a point is awarded, the sum
of which determines the level of digital intensity. In 2019, only 0.8 percent of the Polish
enterprises were the high level of the index. On the other hand, 60.4 percent noted a very
low level, and 29 percent—at low level. This result gives Poland the 24th position out of
26 counties. In 2018, the 56.3 percent of companies noted very low digital intensity level,
31.1 percent low level, and just 1.5 percent very high level [82].
In 2017–2019, the business process innovation level was 12.9% in the ICT sector (data
for the ICT sector in total and ICT services exclude enterprises classified into NACE group
95.1) [82]. Interestingly, in 2016-2018 this level was 18.8% [83].
“Innovation of business processes” was understood as the “introduction of new or
improvement of business processes in the enterprise, within one or more business functions,
which significantly changed the business processes used so far [82]. These include new
methods of manufacturing (producing) products or providing services (including the
development of products or services); logistics, delivery, or distribution methods; methods
of information or communication processing; accounting methods or other administrative
activities; principles of operation within the company or in relation to the environment;
methods of division of tasks, decision-making powers, or human resource management;
marketing methods in the field of packaging, product pricing, promotion techniques,
product placement, or after-sales services” [82].
While the core elements of the iBPM system are mobile technologies, social media,
analytics, and real-time decision making, the reports of the Information Society in Poland
in Polish enterprises were further studied from these perspectives (Table 1).
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Table 1. The main specifications of the Polish enterprises in 2019–2020 year by enterprise size. Source: own preparation on
the basis of [82,83].
Specification

Total 2020 (2019)

Small 2020 (2019)

Medium 2020 (2019)

Large 2020 (2019)

Trainings for IT employees
Trainings for other
employees
Usage of cloud computing
services
Enterprises providing
portable devices to the
employees
Usage of industrial and
service robots
Usage of big data analysis
Enterprises receiving
orders via e-commerce
platforms, website, mobile
applications
Usage of IoT devices and
systems
Usage of ERP
Usage of CRM
Usage of social media

(7.8%)

(4.1%)

(17.8%)

(55.0%)

(15.9%)

(11.5%)

(28.7%)

(64.1%)

24.4% (17.5%)

20.6% (14.1%)

37.7% (27.9%)

59.5% (52.0%)

78.3% (76.2%)

75.7% (73%)

88.2% (88.9%)

98.1% (97.9%)

7.5% (7.1%)

5.2% (5.7%)

12.4% (12.0%)

28.4% (30.7%)

(8.5%)

(6.9%)

(12.4%)

(28.4%)

(14.7%)

(22.8%)

(27.7%)

(37.2%)

16.6%

13.6%

27.5%

39.7%

(28.5%)
(30.9%)
(35,4%)

(21.3%)
(24.8%)
(32.2%)

(53.9%)
(52.5%)
(45.6%)

(87.3%)
(79.6%)
(67.7%)

In 2016–2020, the percentage of enterprises with broadband Internet access across the
country exceeded 98% [82], gradually increasing the number of enterprises with access to
the Internet. In 2018, the percentage of enterprises in Poland with Internet access was 1
percentage point lower than the average for the European Union at 97% [83].
The dynamic development of BPM technologies makes it necessary to improve the
ICT competences of employees.
An investment in training is inevitable. However, the low rate of investments in
training in ICT skills improvement was noticed in 2019 [82]. According to the report,
Poland occupied the lowest 24 position among the other 27 European countries that provide
training for personnel to develop ICT skills in 2019 [82]. In total, 15.9% of enterprises offer
trainings to other personnel groups. However, training investments in both types of
employee groups increased over the previous year, with a total of 6.4 percent for ICT
employees and 11.5 percent for other employees, up from 7.8 and 15.9 percent in 2019,
respectively [82,83].
Moreover, it was found that a certain number of enterprises have hard-to-fill vacancies
for ICT specialists.
In 2019, 11% of Polish businesses purchased cloud computing services. It was a
lower result by 13 percentage points than the average in the European Union (24%) [82].
Investments in cloud computing paid services were increased compared to the previous
year’s total, from 17.5% to 24.4% [82,83].
In 2020, the most frequently purchased cloud computing services were those related
to the provision of e-mail and office software. They were the most popular in the large
enterprise’s group [82]. In 2019, the percentage of enterprises in Poland purchasing cloud
computing services was lower by 13 percentage points than in the European Union average
(24%). This result was one of the worst in the EU [82,83].
In 2019, in Poland, the percentage of enterprises conducting big data analysis was
8.5%. The greatest interest in services of this type was shown by large enterprises, 28.4% of
which used big data analysis [82].
The level of usage of robots’ services was close to the EU average level of 7%. In 2019,
in Poland, the percentage of enterprises using robots was mostly similar in comparison to
the 2020 year [82,83]. In 2019, the percentage of mobile devices in enterprises in Poland
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(76%) was higher than the EU average (69%) [82]. Investments in cloud computing paid
services were increased compared to the previous year’s total, from 76.2% to 78.3% [82,83].
In 2019, over a quarter of enterprises used ERP software, and slightly more entities
used CRM tools in their activities. All the types of information exchange tools were most
often used by large companies (87.3%) [83].
Every third enterprise in Poland in 2019 used at least one social media platform
(35.4%) [82]. Investments in social media increased by 28.9% in total compared to the
previous year [82]. The most popular tool was social networking.
To continue, while the BPM concept has been widely implemented in public administration, these units were also taken into consideration.
Due to the differences in demand and organizational specificity, not all the criteria that
were taken into account in the report were identical to enterprises level report (Table 2).
Table 2. The main specifications of public administrative units in 2019 by types. Source: own preparation on the basis
of [82,83].
Specification
Units providing portable
devices to the employees
Units providing ICT
trainings for employees
Usage of cloud computing
services
Usage of Business
Intelligence tools
Units implemented ISO

State
Administration

Total

Municipal Offices

District Offices

Marshall Offices

36.7%

15.5%

14.2%

15.9%

22.2%

87.6%

52.7%

51.0%

61.6%

93.8%

50.4%

30.0%

28%

41.9%

56.3%

36.3%

2.6%

1.8%

5.4%

50.0%

25.7%

13.4%

10.0%

27.0%

56.0%

In 2019, public administration units provided their employees with ICT training more
often than local government administration (87.6% and 52.7%, respectively) [82]. It is worth
noting that such training was organized by over 93.8% of marshal offices and 87.6% of state
administration. Training investments increased from 49.8 percent to 54.1 percent in total
from 2018.
In 2019, the percentage of public administration units using broadband technology for
Internet access via a permanent connection was 99.8% [82]. Total investments in mobile
devices increased from 15.0% to 15.5% [82,83] compared to the previous year.
BI tools were used by 36.3% of state administration units and only 2.6% of local
government units [82]. The highest number of public administration units that were used
the BI tools was noticed in marshal offices (50.0%). In municipal offices, this percentage was
only 1.8%, and in district offices, it was 5.4%. Investments in BI were increased compared
to the previous years.
Summing up, there was a gradual increase in investments in all analyzed technologies,
both in administration and in enterprises. Large enterprises are better prepared for business
process manager profession transformation than average and small ones. In the public
sphere, the marshal office’s and state administration’s level of digitalization give the
expectation of obtaining better results in the case of iBPM concept implementation.
To structure the determinants gathered, based on the literature, labor market research
and Information Society reports analysis, the fuzzy cognitive map with core determinants impacted the transformation of business process manager profession was created
(Figure 11).
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5. Discussion
andthe
Conclusions
In this paper,
determinants of the transformation of the BMP concept with a focus
on emerging
technologies
were examined.
In this paper,
the determinants
of the transformation of the BMP concept with a focus
The hypothesis
that the
transformation
on emerging
technologies
were
examined. of the BPM systems is caused by certain determinants
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for BPM skills improvement
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Thethat
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terminants that involve the need for BPM skills improvement was proved. The determistudy
has several
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contributions.
First,
the research
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were
identified,
analyzed,
and structured
by means
of fuzzy
cognitive
map modelthe
literature
on
business
process
management.
The
analysis
demonstrates
a
critically
ling.
important topic for BPM theory: the determinants of BPM profession development.
Second, it contributes to the literature on labor market research by describing the
research method based on literature research and labor market study. Traditionally, the
labor market study is conducted by means of interviews. This method is hard to implement
in current pandemic conditions.
The range of practical application of the results of research could be quite long.
The current study’s findings can contribute to knowledge and practice by being used in
the process of developing an BPM manager competency model in commercial and non-
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commercial enterprises, as well as in certification and education programs and various
training courses. The previous deficiency in research hinders enterprises in being guided
on how to systematically and manage the BPM manager’s skills.
Empirically, the article builds on fieldwork observations and current labor market job
posting analysis. Using only the literature review, it was hard to measure the extent of
the emerging technologies’ impact. Nevertheless, I was able to calculate the descriptive
requirements statistics related to each skill in order to create a holistic picture of the current
state of the BPM manager profession in Poland.
The core theoretical contribution is the discovery of the core dimensions that drive the
emerging technologies in business process management in Poland.
Drawing from the carrier’s general development conditions literature and the tendencies in emerging technologies analysis to the BPM concept, a new consideration of the
impact of emerging technologies on BPM profession development was offered.
The paper contributes to the management of professions by suggesting a new framework for analyzing skills as fundamental to business process management based on previous research [86,87].
Future research could be concentrated on attempting to explore the impact of COVID19 on market demand and transformation. It could also be worth studying how remote
work influences the transformation in detail and, in this way, will be the every-day practice
for BPM managers in a post-pandemic world.
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