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Abstract

Purpose — The Deming Cycle has been developed over 80 years ago and is dedicated to repeatable, mass
industrial production. However, in Industry 4.0/5.0, of considerably more importance for the organization
are processes which require dynamic management. The aim of the article is to present a proposal of the
redefinition of the Deming Cycle with a view to enabling its use in Industry 4.0/5.0. Design/methodology/
approach — The article is conceptual in nature. The research approach is rooted in two stages: a review
of literature presenting the evolution of the Deming Cycle and the challenges set by processes requiring
dynamic management and presenting a proposal of the redefinition of the Deming Cycle in order to tailor it
to meet these needs. Findings — The redefined Deming Cycle allows for the elimination of the consequences
of the often unexpressed assumption that it is possible to prepare a detailed, optimal standard course of the
process. It enables the organic combination of knowledge management and business process management,
with the result of raising the efficiency of the executed processes, as well as the pace of process improvement.
Practical implications — The redefined Deming Cycle enables organizations to raise the efficiency of their
operations thanks to the broader and faster use of human knowledge and dynamism. At the same time, it
allows for a much more flexible process of implementing improvements. Originality/value — The article
presents the original proposal of the redefinition of the Deming Cycle.

Streszczenie

Cel — Cykl Deminga zostat opracowany ponad 80 lat temu i jest dedykowany powtarzalnej, masowej produkcji
przemystowej. Jednak w Przemysle 4.0/5.0 znacznie wigksze znaczenie dla organizacji majq procesy wymagajgce
dynamicznego zarzqdzania. Celem artykutu jest przedstawienie propozycji redefinicji Cyklu Deminga w celu
umozliwienia jego wykorzystania w Przemysle 4.0/5.0. Projekt/metodologia/podejscie — Artykut ma charakter
koncepcyjny. Podejscie badawcze opiera si¢ na dwoch etapach: przegladzie literatury prezentujgcej ewolucje Cy-
klu Deminga i wyzwania jakie niosq ze sobq procesy wymagajace dynamicznego zarzqdzania oraz przedstawienie
propozycji redefinicji Cyklu Deminga w celu dostosowania go do tych potrzeb. Wyniki — Przedefiniowany Cykl
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Deminga pozwala na wyeliminowanie konsekwencji czesto niewyrazanego zatozenia, ze mozliwe jest przygoto-
wanie szczegotowego, optymalnego standardowego przebiegu procesu. Umozliwia organiczne potqczenie zarzq-
dzania wiedzq i zarzqdzania procesami biznesowymi, w efekcie podnoszaqc efektywnosé realizowanych procesow,
a takze tempo doskonalenia procesow. Implikacje praktyczne — Przedefiniowany Cykl Deminga umozliwia orga-
nizacjom podniesienie efektywnosci swoich dziatan dzieki szerszemu i szybszemu wykorzystaniu ludzkiej wiedzy
i dynamizmu. Jednoczesnie pozwala na znacznie bardziej elastyczny proces wdrazania usprawnien. Oryginal-
nosc¢/wartos¢ — W artykule przedstawiono oryginalng propozycje redefinicji Cyklu Deminga

INTRODUCTION

The cycle of continuous organizational improvement, now called the Deming Cycle or PDCA Cycle, has
been developed over 80 years ago by Shewhart [1939] and Deming [1950]. Since then, both the economy and
the management of organizations have gone almost from the Steam Age to the 4" Industrial Revolution,
also referred to as “Industry 4.0” [Zonnenshain, Kenett, 2020; Wright, 2018; Schwab, 2016] or the “Digital
Transformation” [Bounfour, 2016]. Its driving force is the development and quick proliferation of such
technologies as robotics, artificial intelligence, nanotechnology, biotechnology, the Internet of Things,
and wireless technologies. In the emerging, supplementary revolution referred to as Industry 5.0, in
order to maintain or strengthen the organization’s competitive position, it is necessary to enable the most
efficient use of human knowledge and dynamism at each phase of the life cycles of the business processes
executed in the organization. Deming and others continuing his work have undertaken numerous
attempts at generalizing the Deming Cycle and tailoring it to the changing conditions of business, all the
while making the unspoken assumption that it is possible to separate the place of making a decision on
the standard method of executing work from the place of its execution. This assumption was and remains
true for processes pertaining to repeatable, mass industrial production, to which the Deming Cycle was
initially dedicated. Generally speaking, this assumption is true in the case of traditional business processes,
the execution of which is reproductive and repeatable in nature in accordance with pre-prepared
detailed documentation, and deviation from the standard is always a threat because in the end may
cause defects in the delivered product. However, the assumption is false for processes requiring dynamic
management, which have much more significance for organizations operating in Industry 4.0/5.0 than
the usually considerable automated traditional business processes [Szelagowski, 2019]. In an economy,
in which knowledge is the most important weapon of the competition [Marshall, 1920], limiting process
executors to “thoughtlessly” repeating predefined standard is tantamount to sabotage, as it results in the
drastic lowering of the competitive strengths of the organization as the effect of relinquishing the use
of the considerable part of its intellectual capital. The use of the knowledge and dynamism of process
executors in accordance with the often unique, individual context of execution, has a decisive influence
on the success of business processes requiring dynamic management, including knowledge-intensive
business processes (kiBPs), the most important to the success of the organization in Industry 4.0/5.0. In
other words, it is necessary to redefine Deming Cycle with a view to its use in accordance with the nature
of business processes, and not as if all processes in the organization were fully predictable, repeatable,
and plannable in detail prior to execution.

The third and fourth parts of the article showcase the evolution of the Deming Cycle thus far, as well
as the requirements set before management by the concept of dynamic BPM, which extends traditional
business process management (BPM) to satisfy the requirements of Industry 4.0/5.0. The fourth part
includes an analysis of the requirements for the management of processes which require dynamic
management, followed by a proposal of the redefinition of the Deming Cycle. The Discussion section
presents the most important practical results of the use of this redefinition, as well as its compliance
with the requirements of Industry 4.0/5.0.
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METHODOLOGY

The article is conceptual in nature. In accordance with the works of Gilson and Goldberg [2015], it
focuses on the integration of and the proposal of new relationships between constructs. However, in
contrast to theoretical works, it strives to analyze tacit, often unexpressed limitations of the existing
theory and combine existing theories and works from different disciplines, with a view to broadening
the scope of our thinking. The research approach is rooted in two stages: (1) a review of literature
presenting the evolution of the Deming Cycle and the challenges set by processes requiring dynamic
management, and (2) presenting a proposal of the redefinition of the Deming Cycle, in order to tailor it
to meet these needs. The author applies deductive reasoning in order to explain relationships between
key elements [Maclnnis, 2011], but at the same time, shows practically verifiable implications of the
proposed concept.

THE EVOLUTION OF THE DEMING CYCLE

The Deming Cycle has been initially dedicated to repeatable mass production. Its creators have set two
goals: (1) to provide an unchanging, set level of quality for their products, and (2) to ensure the cyclical
improvement of the used methods of production on the basis of the analysis of information on the
course of production and the knowledge of the management staff [Barbosa et al., 2020; Koiesar, 1994;
Deming, 1950; Shewhart, 1939]. For over 80 years since the Deming Cycle had been first formulated, its
creators and continuators have undertaken multiple attempts at generalizing it and tailoring it to the
changing requirements of business (Figure 1). However, they were operating under the unspoken
assumption that one can detach the place of making decisions on the method of executing work (the
phases “Plan, ” “Do, ” and partially “Check” or “Study”) from the place of execution itself (the “Act”
phase).

Figure 1. Selected steps from the evolution of the Deming Cycle
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Source: Author’s own elaboration, based on Moen and Norman [2009] and Ishikawa [1985].

Traditionally, the specific phases of the PDCA Cycle are interpreted as follows [Deming, 1993; Deming,
1986]:

¢ Plan - Plan a better means (method) of operation. Plan each change in advance, having analyzed

the present situation and potential results of changes, prior to making any decision. Prepare
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a plan of implementing the change and the method of measuring whether it achieves the
expected results.

* Do - Execute a pilot implementation of the improved method of operation on a small scale (test
out the plan).

¢ Check — Thoroughly analyze the results of the pilot implementation. Establish whether or not
the new method of operation actually generates better results. Design potential corrections to the
initial plan and develop conclusions on the method of implementation as a standard throughout
the organization.

* Act - Undertake proper actions in order to implement a process standard, which will generate
the most desirable results, and monitor its use (If the new means of operation generates better
results, consider it the new standard).

In his later works, Deming [1986; 1993] returned to the original form of the cycle, comprising the
phases Plan-Do-Study-Act, and placed particular interest on the “Study” phase, which should allow
for the possibility of the broad analysis of data and the results of the “Do” phase, as well as reaching
conclusion on the efficiency of the test implementation. Both Deming and those continuing his research
have assumed the management cycle will be used in organizations on a repeated basis in the form of
subsequent iterations, thus creating the continuous improvement process [Saier, 2019].

Since the first proposals by Shewhart and Deming, companies and their business environments have
undergone revolutionary changes. Neither Deming, nor Shewhart have foreseen Industry 4.0 and the
possibilities of the advanced monitoring of processes with the use of Big Data, including data from systems
overseeing or controlling process flow or Internet of Things (IoT) sensors, but also communications
software, social media, or personal trackers [Zonnenshain, Kenett, 2020]. In response to these new
possibilities, but also challenges, there appeared multiple proposals which generalized and extended or,
in accordance with specific requirements, narrowed the Deming Cycle. Among other initiatives, those
continuing the work of Shewhart and Deming have proposed the use of the PDCA Cycle on the level of
process execution and the SDCA Cycle (Standardize, Do, Check, Act) on the level of the management
staff responsible for standardizing work in the organization (the level of process owners). Within this
cycle, the management staff or the process owners should, on the basis of the analysis of multiple process
executions (the “Act” phase), introduce corrections to or update the existing standards and then check
their efficiency in the form of limited experiments (the “Do” and “Check” phases). Then, the corrections
or updates should be introduced for wide use as the new standard [Thompson et al., 2015]. This
approach, however, does not eliminate the separation — instead, it goes even farther in separating the
place of making the decision on the method of process execution from the place of execution itself [Saier,
2017], which results in even larger limitations to the possibility of the flexible adaptation of the means of
execution to the specific context of process execution. It de facto prevents the use of the knowledge of the
employees in the course of process execution, which in turn prevents the use of the Deming Cycle in the
case of kiBPs.

There were attempts to remove this flaw within e.g. Lean Methodology by constructing a CPD (Check-
Plan-Do) Cycle, which was then used at the level of project management within Micro-, Medium-, and
Macro- Cycles. In principle, local, ongoing work improvements introduced at the “Micro” level may
be periodically shifted to the level of process execution (the “Medium” level), and then evaluated and
—in the case of a positive result — shifted to the level of the organization (the “Macro” level) as current
standards [Saier, 2019]. This methodology “unties the hands” of process executors by empowering
them to introduce changes in the course of process execution itself. However, it considerably elongates
the path and the time of knowledge transfer throughout the organization. It supposes that the transfer
of changes (improvements) from the Micro- to the Medium level should be performed once or twice
in the course of a project and the change of standards on the Macro level should be implemented
following the collection of experiences from multiple projects.
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DYNAMIC BPM

Traditional, structured business processes are ones, the execution of which is repeatable in nature, in
accordance with a pre-prepared standard. This paradigm is the result of the silent assumption of
having the full knowledge on process execution in the course of its design and implementation, prior
to execution itself, or, in other words, that it is possible to prepare a detailed standard process flow, which
will always be true and optimal. A logical consequence of this assumption is that such prepared ideal
or at least “optimal” processes cannot be changed by the process executors. Because the management
of the organization draws upon its “full available” knowledge to design them, it stands to reason that
by introducing changes, the process executors would cause losses resulting from departing the “optimal
path of execution.” For this reason, the improvement or updating of processes is only possible by way of
an organizational improvement process, falling outside of execution itself, controlled by the management,
and usually based on different modifications of the Deming Cycle [Deming, 1986]. This approach was
and remains correct with respect to repeatable, routine production processes, which were considered at
the time by Tailor [1911], as well as Shewhart [1939] and Deming [1950]. However it is a mistake or at
least a significant limitation for an enormous group of processes requiring dynamic management in the
course of execution itself [Hammer, 2015; Davenport, 2015; Pucher, 2012].

Dynamic Business Process Management (dynamic BPM) is an extension of the traditional BPM
concept [Szelagowski, 2019]. It does not question the basic principles of business process management.
Rather, it extends them with new possibilities resulting from the abandonment of the assumption —
outdated in Industry 4.0/5.0 — on having access to the full, detailed knowledge on process execution in
the design phase. The concept of dynamic BPM is based on the three following principles:

* The 1st Principle: Comprehensiveness and continuity

The implementation of BPM should encompass the entire business processes from the perspective
of seeing the strategic goals of the organization, that is, it usually should encompass subcontractors,
vendors, and business partners, as well as the clients themselves, with a view to enabling the optimal
execution of the entire process in a specific context.

¢ The 2nd Principle: The execution of the process should be adapted to the specific context of the
execution and may go beyond the currently applicable standard

Process executors should have the authority to implement the process in accordance with the
requirements and capabilities of the specific context of execution, even when this requires deviations
from the currently applicable process implementation standard. Business processes should be described
and implemented in such a way that the IT systems supporting their implementation enable process
contractors, in accordance with their authorizations, to make changes to their course going beyond the
currently applicable standard.

* The 3rd Principle: Execution of the process is tantamount to documenting its execution

The method of process execution must be documented on an ongoing basis. Only then will it be
possible to compare the standard process with its specific execution. And only then is it possible to speak
not of ex post management, but of dynamic, ongoing management based on practical knowledge derived
from process execution, constantly flowing to the management of the organization.

The consequences of using dynamic BPM is the ability to use hyper automation techniques (Industry
4.0) in a manner adapted to the nature of business processes and the use of the intellectual capital and
the dynamism of process executors (Industry 5.0) to create value in the course of process execution itself.
Within traditional BPM, e.g. process mining could be used, if at all, to monitor deviations from the set
standard of process execution and to discipline the executors. Within dynamic BPM, however process
mining enables the collection of information on the method of executing a process in a specific context,
as well as the use of such information for the purposes of machine learning (ML) and the support of
process executors through artificial intelligence (AI) [Thanh Kim et al., 2014], and, looking more broadly
— enables the organization to learn through its day-to-day operations [Senge, 1990; Ying, 1967].
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REDEFINING THE DEMING CYCLE

None of the improvements or new variants of the Deming Cycle prepared to date tailor this solution
to the requirements of dynamic BPM — nor Industry 4.0/5.0. The iterative approach to the PDCA Cycle
postulated by Maruta [2012] as a “cycle for knowledge work applications, ” as well as a proposal to create
PDCA 4.0 in accordance with the requirements of Industry 4.0 [Pecas et al., 2021], remain rooted
in the adopted assumption on separating the place of making a decision on the method of execution
from the place of execution itself. This results in the lack of a possibility of using the Deming Cycle
to manage processes, the value of which is dependent on drawing on the knowledge and dynamism
of process executors in the phase of process execution itself, as this would prevent the adaptation or
individualization of processes in accordance with the specific context of execution. It is impossible
for each process individualization to use the PDCA or PDSA cycle, engage the management of the
organization, engage Quality Assessment committees, prepare pilot implementations, and implement
procedures for their evaluation etc. One should also not, by way of a solution, opt-out from control
and leave process executors with complete freedom over their work. Even when working in the best
conceived interest of the company and its clients, it would be too easy for them to lead to chaos in the
areas of procurement and the use of company resources or internal logistics through their unharmonized
and unsynchronized actions, which would destroy the positive results of adapting processes.

The sought-after new form of the Deming Cycle should, in accordance with the principles of dynamic
BPM [Szelagowski, 2019]

* enable the possibility of adapting the executed processes to the broadly understood context of
execution (the 2" principle of dynamic BPM). This requires empowering employees, in particular
employees participating in executing kiBPs. They should have the power to introduce changes
with a view to tailoring processes to the requirements set by the specific context of execution,

e document the executed processes in a way allowing for the monitoring of ongoing executions
and managing knowledge used and created in the course of execution itself (the 3™ principle
of dynamic BPM). In such a case, process mining techniques provide the possibility of step-by-
step monitoring of each process execution, the identification of all kinds of deviations from the
standard, as well as the evaluation of their influence on fulfilling the goals of the process,

* enable the management of knowledge used in or created in the course of process execution,
including the objective, measured evaluation of its usefulness.

This will enable organizations to use their intellectual capital and the dynamism of their employees
to achieve their efficiency (exploitation) goals, but at the same time development (exploration) goals,
with a view to meeting the requirements of ambidexterity in the digital knowledge-based economy
[Helbin, Van Looy, 2021; Ahmad, Van Looy, 2020; Van den Bergh et al., 2014].

Proposals of the assumptions of such aredefinition of the Deming Cycle, set against the requirements
of knowledge management, are presented in Table 1. Tasks extending the scope of particular phases of
the Deming Cycle in accordance with the requirements of dynamic BPM are set in cursive.

Table 1. Proposals of the assumptions of the redefinition of the Deming Cycle

Phase The Deming Cycle Redefinition of the Deming Cycle Knowledge Management

Acquisition knowledge from outside and

Discover actual methods of operation, creating it in the organization,
. choose those among them, which the identification and verification of new
Plan an improvement (a better
Plan thod of tion) generate better results than the current knowledge created and documented on
method of operation).
P standard, and plan an improvement (a ongoing basis in the course of process
better method of operation). execution itself, followed by the evaluation,

codification and transfer of knowledge.
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In a scope limited by your privileges,
operate in accordance with the proposal
P . prop The practical use and verification of
of the improved standard (method of
o . . knowledge,
Execute a pilot implementation of operation). . . .
Do . . . . the identification, capture and verification
the improved method of operation. In accordance with your privileges, ¢ K led
of new knowledge,
adapt the new standard to the context of B
. . . the storage and transfer of knowledge.
operation and monitor the introduced
changes.
Acquisition knowledge from outside and
creating it in the organization,
Discover the actual methods of operation . . g, g .
. X the identification and verification of new
Thoroughly establish whether or and thoroughly establish whether or
. . knowledge created and documented on
Study not the new method of operation not (and which of) the new methods of . .
. ongoing basis in the course of process
actually generates better results. operation actually generate better results Hon itself
execution itself,
than the current standard.
followed by the evaluation, codification and
transfer of knowledge.
If the new method of operation generates
better results, undertake proper actions
Undertake proper actions in order | in order to implement it, and monitor its The practical use and verification of
to implement a process standard, use. knowledge,
Act which will generate the most Operate in accordance with the improved | the identification, capture and verification
desirable results, and monitor its standard and in the scope of your of new knowledge,
use. privileges adapt the method of operation the storage and transfer of knowledge.
to the context, as well as document the
introduced changes.

Source: Author’s own elaboration.

When we redefine the Deming Cycle to satisfy the requirements of dynamic BPM, knowledge should
be possible to be obtained from outside, as well as created within the organization at all phases, not just
the “Plan” and “Check”/“Study” phases. Furthermore, in accordance with the specific nature of each
phase (Table 1), knowledge can be:

* in the “Plan” and “Study” phases: obtained from outside or created in the organization, as well as
collected, analyzed, codified, and used to create and improve the current process standard, and
then transferred in the form of an updated standard. In dynamic BPM, knowledge may be further
identified and verified on the basis of the analysis of the actual course of process execution.

* in the “Do” and “Act” phases: used and verified in practice, as well as collected. In dynamic BPM,
new knowledge created in response to the requirements of executed processes and documented
in “the background” may be identified and captured, and next collected, verified, organized, and
transferred on the basis of the analysis of the actual course of process execution.

The difference between the Deming Cycle and its proposed redefinition primarily pertains to the
“Act” phase and indirectly to the “Do” phase. In the Deming Cycle, processes in these stages are always
executed in accordance with the set standard created in the “Plan” and “Study” phases, independently
from the requirements of the specific context of execution, the individual expectations of the clients, or
the experiences and the engagement of the process executors. In the redefined Deming Cycle, in
accordance with the principles of dynamic BPM, process executors have the power to, in accordance with
their level of privileges, use their knowledge and adapt the current standard to the requirements of the
specific context of execution. This enables them to practically enter into the role of “knowledge workers,
” who “actively” use their knowledge in the course of process execution itself. In order to avoid chaos
in the organization’s activities, this requires them to attentively manage privileges to conduct limited
experiments adapting and individualizing processes or introducing innovations thereto. The scope of
these privileges, which are awarded in the “Plan” and “Study” phases, should be every time dependent
on the knowledge of the employees, including the experience of operating in specific contexts of process
execution, as well as their engagement.
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The detailed analysis from Table 1 and the above analysis lead to the conclusion that in the redefined
Deming Cycle, the phases “Plan” and “Study” are equivalent. In both phases, one should research
the methods and the results of the present operations, and then design a method of operation which
generates the best results. The difference brought about by the redefinition of the Deming Cycle rests
in the possibility of discovering and identifying this method on the basis of the analysis of process
execution in the pilot phase (“Do”) or in the course of normal exploitation (“Act”), in which process
executors were empowered to introduce innovations of, modifications to, and at times simplifications
of the standard. In both phases, the discovery of the actual course of processes and the evaluation of
the usefulness of the knowledge used in the course of execution can be supplemented with process
mining techniques [Process Mining Manifesto, 2012] or ML/AI [Kratsch et al., 2021]. One can also collect
knowledge from outside and prepare a project of the standard of the improved process, combining
knowledge obtained from both sources.

By analogy, the detailed analysis from Table 1 and the above analysis of the application of the
redefined Deming Cycle for processes which require dynamic management lead to the conclusion that
in the redefined Deming Cycle, the “Do” and “Act” phases are equivalent as well, assuming that we are
able to manage privileges, in such a way, as to limit the scope of individuals authorized to introduce
changes to the current standard of process execution, and that the nature of the processes enables their
complete, comprehensive execution in the “Do” phase. Both in the “Do” and “Act” phases, process
executors (knowledge workers) operate on the basis of the set standard and are able to, in accordance
with their privileges, adapt it to the specific context of execution, in accordance with their knowledge
and the will to act (dynamism). In the “Do” phase of the Deming Cycle, only selected employees had
been able to make use of the new standard within pilot executions, tests, or limited experiments. In
the “Act” phase, all employees had to make use of the new standard. In the redefined Deming Cycle it
is possible, provided that the nature of the process allows for it, to move the boundary between using
the “new” and “old” standards of process execution by the employees by granting selected privileges.
Not only does this allow for the better management of change, but also for the eventual continuous
introduction of alterations, resulting from the knowledge collected on the basis of subsequent process
executions. In other words, this concept is fully compliant with the intentions of Shewhart and Deming.

However, it should be underlined once more that this is only possible, when the nature of the
processes allows for their complete, comprehensive execution in the “Do” phase, and the combination
at the same time in the organization of the execution of processes in accordance with different versions
of the standard of execution. The above-mentioned equivalence of the phases of the redefined Deming
Cycle cannot be used in the case of mass production processes. In their case, it is usually necessary
to thoroughly, comprehensively check the prototype or hold pilot research even before the production
environment is created or configured. Usually, it is also impossible to combine within mass production
the old and new versions of a process execution standard (as we would then result in e.g. pistons
which do not fit the corpus of an engine or pills which do not fit blisters etc.). In this case, it is necessary
to separate the “Do” and “Act” stages.

For processes requiring dynamic management, the above-mentioned equivalence of phases allows
us to consider the simplification of the redefined Deming Cycle to phases [Rosemann, van der Aalst,
2021] (Figure 2):

¢ Design Phase — corresponding to the “Plan” and “Study” phases of the Deming Cycle

In this phase, information is discovered from e.g. analyzing the course of multiple process executions
and their results with the use of process mining. On the basis of such information, a new standard
of process execution is designed and verified by e.g. researching the efficiency of the new standard
of operation in different contexts of execution, including those simulated by a digital twin. Upon the
selection of the variation with the most favorable results as the new standard, knowledge is transferred
a process which includes defining the principles of its implementation and the management of privileges
of specific groups of process executors.

¢ Execution Phase — corresponding to the “Do” and “Act” phases on Deming Cycle

In this phase, processes are concurrently adjusted by process executors in accordance with the

requirements of a specific context of execution, and then executed and documented. The scope of
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adjustments (adaptations, improvements), or in fact innovative, limited experiments, is defined
by the privileges of the knowledge workers.

For the ongoing collection of data on process execution, one can use solutions from the areas of
process mining, which enable the collection and analysis of a broad range of data from different
sources, from structured data from IT systems (e.g. ERP, BPMS, or CRM), up to unstructured data from
e-mails or social media, [Zonnenshain and Kenett, 2020]. Already at this phase it is possible to broadly
use them with a view to providing ongoing support to process executors with the help of knowledge
management systems (KMS), ML, and Al by e.g. providing contextual suggestions of possible variants
of continuing process execution.

Figure 2. Redefinition of the Deming Cycle to account for the possibilities offered by dynamic BPM
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Source: Author’s own elaboration.

In a turbulent economic environment, a focus only on the ongoing improvement of executed processes
and the products and services on offer runs the risk of failing to notice in time groundbreaking changes
or innovations, which may result in the necessity of considerably deeper changes than just improvements
to existing processes, products, or services. For this reason, in Industry 4.0/5.0, it is necessary to add or at
least highlight in the redefined Deming Cycle of a phase, which is called the Planning Phase on Figure 2
and in which the organization verifies and redefines its strategic goals, as well as plans the management
of the method of their implementation or the scope of knowledge necessary to ensure their successful
execution.

DISCUSSION

The use of the redefined Deming Cycle allows for the considerably quicker improvement of processes in
comparison with the “traditional” Deming Cycle. At the same time, it enables the considerably quicker
reaping of the benefits of process improvement. In the case of the traditional Deming Cycle, improvements
are implemented periodically following the analysis and redesign of the current standard, as well as the
study of the pilot execution of the improved processes and the introduction of the final changes in the
“Study” phase. The straight line on Figure 3 portrays such a cycle of improvement, which in instances
from T, do T, raises the efficiency of process execution, expressed by key performance indicators (KPI)
from the value KPL, to KPL,. Usually, such organizational evaluations and changes to the standard
of process execution are not held more often than once or twice per year. Even in perfectly managed
organizations this is not possible more often than once per quarter — and is surely not possible in real
time for each executed process.
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Figure 3. Comparison of the rise in efficiency by the cyclical use of the Deming Cycle and the redefined Deming
Cycle for processes requiring dynamic management.
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Such a possibility is offered by the redefined Deming Cycle, in which improvements and innovations
are tailored to the specific context of execution and may be introduced for each process (provided it is
a process of the right nature). Even when organizational evaluations and changes to the standard of
process execution (periods from T to T ) are held less often than in the case of the standard Deming
Cycle, the efficiency of the executed processes, expressed by KPI | to KPI_,, will nevertheless rise faster
than in the case of the “traditional” Deming Cycle, since the organization will make more efficient
use of its intellectual capital with a view to generating innovations. At the same time, the value of the
processes, expressed on Figure 3 by the area underneath the curved line showing process efficiency,
will be higher for processes improved in accordance with the redefined Deming Cycle (the dotted line).

This is caused by the more frequent generation of innovation and the much faster implementation
thereof, resulting from the fact that the redefined Deming Cycle:

¢ completely removes the separation of the place of the decision on the method of executing work
from the place of execution itself, which enables the use of the entire intellectual capital of the
organization instead of just the part which is used in the design and testing of the new standard
process. This opens up the possibility of using, verifying, creating, and evaluating the value of
knowledge for each executed process already in the course of its execution, and not just during
organizational evaluation, three, six, or a larger number of months following process execution
itself.

* enables the organic combination of knowledge management and business process management
in the place of work itself. In accordance with the concept of Industry 5.0, it also offers such
benefits as [European Commission, 2021; Maddikunta et al., 2022]:

* the possibility of using the dynamism and creativity of employees within executed processes,

¢ the possibility of the ongoing verification and development of the employees’ practical
knowledge,

e the possibility of the objective, ongoing evaluation of the engagement and innovativeness of
employees, tied to the results of process execution,

* the possibility of the individualization of business processes in accordance with the
requirements of the recipients and the specific context of execution,

* the considerable extension of the possibilities of creating, revealing, and coditying tacit
knowledge within the ongoing operations of the organization,

¢ allows for the efficient use of hyperautomation techniques in accordance with the principles of
the concept of Industry 4.0 [Schwab, 2016; Pecas et al., 2021], thanks to:
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¢ the identification of routine, repeatable processes, in which RPA may replace repetitive,
boring human labor or complicated integrative mechanisms of an application,

¢ the discovery with the use of process mining of information on introduced changes
(improvements and innovations) in the execution of processes, gathered in the “Execution”
phase. These pieces of information are needed for ML/AI for the analysis of changes to process
execution and their results with a view to their optimization,

* the use of information on the course of processes by ML/AI, with the aim of analyzing and
evaluating specific variants of process execution, as well as their identification and the automatic
evaluation of their efficiency (e.g. with the use of a Digital Twin), with a view to proposing or
introducing changes to the standard of process execution and optimizing its results,

¢ performing contextual predictive analyses and distributing them to process executors.

The redefined Deming Cycle has particular practical significance for processes which require dynamic
management. In the case of traditional business processes, the proposed change is only significant from
a technical perspective. It facilitates the organization of a shift from the “old” to the “improved” standard
of process execution thanks to the use of privilege management. Just like in the original version, the
ongoing use of the redefined Deming Cycle will provide up-to-date data on specific phases of the process
and their results, which may form the basis for the identification of deviations from the current standard,
as well as create conditions for the organizational continuous improvement process.

CONCLUSIONS

Over 80 years have passed since the first works of Shewhart and Deming, which had led to the formulation
of the Deming Cycle. In this time, companies and their business environment witnesses and are still
witnessing revolutionary changes, which offer new possibilities, but also set new challenges, unforeseen
by both Deming and Shewhart. The redefined Deming Cycle has particular practical significance for
processes which require dynamic management, which play a decisive role for organizations operating
in Industry 4.0/50. The redefined Deming Cycle allows for the removal of the consequences of the
often unexpressed assumption that the process designers have access to 100% of the knowledge on
its execution, or that it is possible to prepare a detailed standard of the course of the process, which
will always remain true and optimal. The removal of this limitation allows for the organic combination
of knowledge management and process management, with the result of raising the efficiency of the
executed processes, as well as the pace of process improvement, thanks to enabling the intellectual
capital in organization to work at each phase of the redefined Deming Cycle. This requires organizations
to notice and take into account in their management that the processes in the current business practice
are differentiated and that the main differentiating factor is the way the knowledge and dynamism of
employees are used. In accordance with the opinions of Shewhart and Deming, the redefined Deming
Cycle has the goal of continuous process improvement. However, this improvement does not have
to take the form of a sequence of periodical improvements. For some processes, the nature of which
allows for it, the redefined Deming Cycle enables the improvement of actions and the collection of
knowledge on the basis of continuous observations of the introduced changes and their results, in the
case of running, parallel or overlapping process executions. In the course of designing new standards
of process execution, organizations may analyze and use a considerably richer pool of information and
practical knowledge, available on an ongoing basis without the need of putting additional effort and
resources into supplementing ongoing operations with testing processes, pilot implementations etc.
However, usually, this will require the organization to differentiate the method of management to fit the
nature of its business processes.
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