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ABSTRACT

This research investigates how Artificial Intelligence (Al) can be systematically
integrated into existing business processes by combining suitable competencies with
graphical Al workflow modelling. While Al offers a high potential for automation and
increased efficiency, its implementation often fails due to a lack of interdisciplinary
competencies that bridge the gap between domain expertise and IT know-how. Low-
code platforms and visual modelling tools are increasingly recognised as enablers,
empowering non-programmers to intuitively create graphical Al-based workflows.
Nevertheless, specific competencies are required to realise the full potential of
Al, the domain specific knowledge and align technical understanding with Al
capabilities. The paper reviews the state of the art in Al-driven business process
automation and competencies for visual low-code approaches. It then presents a
practical solution to identify and systematise essential competence areas. Based
on this, a practical competence model is developed to support the design of user-
friendly, Al-enabled workflows. This is tested in a practical application context —
emergency management — where it supports critical decision-making processes and
is validated through expert feedback. The study concludes by offering actionable
recommendations to help organisations foster the necessary competencies and
methods for competently integrating Al into their digital processes.
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INTRODUCTION

In today’s business world, Artificial Intelligence (Al) is becoming increasingly
important. By using Al technologies, companies can optimise their processes
and drive innovation to remain competitive (Baryannis et al., 2019). Al
technologies have the potential to support a wide range of business processes
by enabling automation and efficiency gains through their integration. In
particular, modelling workflows that integrate Al algorithms is an essential
step in increasing the scalability and effectiveness of business processes.
Despite the high relevance of Al, implementing it in existing IT-systems often
remains a challenge (Russell & Norvig, 2022).
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A competence that is mostly lacking in companies is the link
between programming, such as integration of Al technologies and the
domain knowledge of the decision-makers within the business processes
(Tekinerdogan et al., 2020). As a result, many companies struggle to fully
exploit the potential of Al In this context, low-code platforms and graphical
modelling techniques offer a promising solution. They enable a user-friendly
and accessible design of workflows that integrate Al technologies into
business processes. By using visual tools and reducing code, companies can
implement Al technologies faster and more efficiently, without the need for
in-depth programming knowledge. Nonetheless, even such low-code tools
need to be complemented by competencies at the intersection of Al modelling
and domain-specific business processes (Hofmann & Klinkenberg, 2014).

This work examines how graphical workflow modelling can be used as
a tool to integrate Al technologies into business processes. The focus is on
required competencies for developing user-friendly workflows that enable
non-programmers to create and optimise Al-based workflow models. The
aim is to provide companies with a practical solution that helps them to
efficiently integrate Al into their business processes and thereby increase
their competitiveness (Graessler & Oezcan, 2024). Based on practical cross-
industry and cross-domain challenges, the following two research questions
are derived as a starting point of this research work:

RQ1: What technical, organisational and professional challenges exist
when integrating graphical Al workflows into modelled business processes?

RQ2: What areas of expertise are required to enable non-programmers to
design and optimise graphical Al-workflows in business processes?

This paper is structured in four chapters. In the first chapter, the current
challenges in the use of Al technologies in companies are analysed. In the
second chapter, the state of the art is focussed. Chapter three presents
the scientific approach of this research work. In chapter four, the main
topic of competencies in business process automation and solutions for
the integration of Al technologies are examined and evaluated, considering
the necessary competencies. The fifth chapter presents a practice-oriented
solution for the competence-oriented integration of Al technologies into
business processes. Finally, the approach is applied for the case of critical
decision making in selected emergency management organisations and
validated through expert interviews with end users.

STATE OF THE ART

The state of the art covers the three relevant sub-areas of this paper: Al in
business processes, graphical workflow modelling and competencies in this
context.

Al in Business Processes

The present study explores the integration of Al within contemporary
data analysis and interpretation frameworks within business processes. In
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comparison with conventional business processes, which are rule-based and
deterministic, the integration of Al results in the potential for independent
learning and pattern recognition (Baryannis et al., 2019).

The field of Al is broad, and can be divided into two main approaches:
knowledge-based and data-based (Iris Grafsler et al., 2025). Knowledge-
based Al includes, for instance, ontology reasoning while data-based Al
includes specific types of Data Mining, Machine Learning and Deep Learning.
The utilisation of this key technology is being promoted in numerous
domains, with the potential to enhance decision-making processes within
business operations. The utilisation of extreme data enables the formulation
of decisions that are either informed by Al or rendered in a manner that is
both suitable for human interpretation and comprehensible. The integration
of Al components such as algorithms into business processes and existing
IT and legacy system landscapes often proves to be complex and time-
consuming (Nti et al., 2021).

Graphical Workflow Modelling

In graphical workflow modelling, business or production processes are
designed, analysed and executed using graphical visualisations such as
flowcharts or activity diagrams. The use of a graphical user interface
(GUI) has been proven to significantly reduce implementation effort. This
improvement ensures the traceability and maintainability of workflows,
enabling even non-technical users with limited programming skills to model
and adapt processes directly using low-code or no-code methods (Deuse et al.,
2024).

Standardised languages and notations are necessary for the interoperability
and formal consistency of such models. The most widely used of these is
Business Process Model and Notation (BPMN). Regarding the modelling
and execution of decisions, Decision Model and Notation (DMN) is
a formalisation of business rules that complements Business Process
Management Notation (BPMN). In addition, there are complementary
standards that can be used (Eversheim et al., 2002).

The evaluation of suitable standards and tools must consider the
requirements, the complexity of the domain and the integration requirements.
Industrial platforms such as SAP Business Workflow, Camunda Platform,
IBM Business Automation Workflow and Altair RapidMiner Al Studio offer
mature environments for graphical modelling, simulation and automation
(Hofmann & Klinkenberg, 2014).

Competencies

Corporate competencies (also referred to as “core competencies”) are
central skills, resources or areas of knowledge that give a company or
divisions a competitive advantage (Bornewasser, 2018). A distinction can be
made between strategic and domain-specific competencies. In this case, the
focus is on the competencies of the decision-maker. A range of skills and
competencies are highly pertinent in this context, including IT knowledge,
domain expertise, and effective communication (Graessler & Oezcan, 2025).
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Competencies facilitate decision-making through systematic and informed
processes, thereby fulfilling the role of a decision-maker (Bellmann & Meyer,
2016).

In summary, three pillars are essential for a competency: knowledge, ability
and the willingness to apply knowledge in specific cases. This combination
can be described as a competence. The capacity to apply concepts is a
distinguishing factor that sets an individual, a company or an organisation
apart from its competitors (Nyhuis et al., 2009).

SCIENTIFIC APPROACH

To answer the research questions, a five-step scientific approach is defined. In
the initial step, practical challenges are identified in industrial workshops. In
step 2, a systematic literature review is conducted, and relevant approaches
are cluster to address these practical challenges. In step 3 the identified
literature is used to capture relevant competencies in business process
automation. Results of the identified competencies are used to define a
practical solution to integrate Al-based business process models in step 4.
In the last step, the relevant competencies are discussed and validated in
validation workshops with domain specific experts. The scientific approach
is illustrated in Figure 1.

Means Steps Results

Identification of industrial challenges

Identified literature 1
and workshops

Industrial challenges

Systematic [ 7  |Literature review

literature analysis

relevant approaches

Feeabackin [ 3 Comparisonand evaluation of existingapproaches

expert workshops

relevant compences

Applicatiponin SME [ 4

S A— Application of an industrial case example

Applicationexample

Validation ( 5

workshops Validationin application context

\

Validated method

Figure 1: Scientific approach of this research.
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COMPETENCIES IN AI-BASED AUTOMATION OF BUSINESS
PROCESSES

As part of the graphical Al workflow modelling, it is necessary to
use all company competencies to get the most out of the process. A
systematic literature review was conducted to identify obstacles in industrial
implementation, and the necessary skills were identified and visualised.

Industrial Challenges

The practical challenges can be divided into five fields of challenge. An
important area is the quality, availability and knowledge of existing data
within the company (Wang et al., 2022). Most companies have a lot
of data, which may be subject to legal restrictions, for example, as
well as siloed data clusters whose availability and usability are unclear
how to use by decision-makers. Technical scalability and performance are
another hurdle, as continuous monitoring or improvement of workflows
is necessary. Furthermore, integration into overall technical systems within
the company ecosystem is difficult. Expanding such software solutions is
not easy to achieve without considerable additional effort. In order to
remain competitive in dynamic and rapidly changing markets, companies
across a range of industries are increasingly adopting Al technologies.
From predictive analytics to intelligent automation, Al has the potential
to transform core business processes. However, despite its advantages,
integrating Al into existing business environments remains a complex
challenge. Two major areas of concern addressed in this paper are
transformation, i.e. resistance to change in change management, and skills
and competence gaps. The competence gaps manifest themselves in the form
of an affinity for IT solutions, such as complex algorithms and hard coding.
The business changes must be accepted and new technologies embedded
into existing processes, as shown in Figure 2. From this, the skill and
competence gaps, as well as the transformation difficulties, can be derived
(Reitmeier & Paetzold, 2011).

Systematic Literature Review

The systematic literature review is used to identify necessary competencies
for graphical Al-workflow modelling. The research approach is based on
the PRISMA process (Page et al., 2021). For research the databases of
ResearchGate, Science Direct and Scopus were used to identify relevant
literature.

Based on keywords workflow, competence, skill, Al and Process 157
relevant documents were identified. To filter the amount of literature, the
publications were limited to those released after 2022, due to the release
of open-source large language models and diffusion models. This reduction
brings a manageable amount of 97 documents. Application of inclusion
criteria reduce the number of relevant approaches to 9. Examples of criteria
include application and technical implementation, as well as action in the
domain of decision-makers and engineers.
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Figure 2: Industrial challenges in Al-based automation of business processes.

These approaches provide a basis for identifying competencies and
defining what is necessary for identifying success factors and defining the
necessary competencies for business process automation.

Identification and Systematisation of Relevant Competencies

Based on the literature found, competencies for the application of Al
workflows can be determined. Four main areas could be defined in the
literature. The four competency categories relate to the modelling of Al
workflows, which require a great deal of cross-domain knowledge.

Technical process and domain expertise

Data Science (DS) and Al methodological expertise

Technical integration and modelling skills

Interdisciplinary communication and change management skills

o=

These four categories depend heavily on essential and comprehensive
cross-domain expertise, as well as the methodological and social skills of
the individual responsible for implementation, which addresses RQ1. As
explained in previous chapters, necessary skills are lacking in the skills profile.
It is not possible for a skills profile for a decision-maker to reflect deep
integration and modelling skills, nor DS/AI skills alongside domain expertise
(Grafller et al., 2025).

PRACTICAL SOLUTION FOR COMPANIES

In order to present a practical solution for companies, the identified
competencies were analysed and categorised in Tables 1 and 2. It is possible
to derive measures from this categorisation for the implementation of the
company’s goals of incorporating graphical Al workflows into business
processes.
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Table 1: Decision-maker’s area of competence.

Area of Competence Description

A - Process understanding Knowledge and analysis of existing business
processes, identification of automation and
optimisation potential.

B - Al knowledge Understanding of basic Al concepts (e.g.
classification, clustering, NLP) and their
potentials and limitations.

C - DS knowledge Ability to identify data sources, prepare data and
interpret it critically in data streams.
D - Modelling competence Ability to design graphical workflows (e.g. with

BPMN, RapidMiner, Power Automate,
Node-RED or similar).

E - Low-Code / Operation and application of visual development

No-Code environments for implementing Al-supported
processes.

F - Change Management Supporting change, communicating with
stakeholders, transferring knowledge to the
organisation.

Table 2: Competence stages.

Stage Description

1 — Beginner Basic understanding, can classify terms, requires
guidance.

2 — Advanced beginner Can perform simple tasks with guidance.

3 - Competent Can independently model & evaluate smaller graphical
Al workflows.

4 — Experienced Can analyse complex requirements and integrate
suitable Al models.

5 — Expert Acts strategically, develops new approaches, can impart
knowledge.

An organisation can define a target competence level for each of these roles
and record the actual competency level of its employees. This allows targeted
training measures to be derived, interdisciplinary teams to be built up and
specific competencies for Al-based process innovations to be developed.

Low-code platforms offer individual blocks that contain embedded
functions. These functions can include AI algorithms or mathematical
operations. From an end user’s perspective, low-code and no-code
platforms are highly appealing due to their drag-and-drop functionality, GUI
editors and ready-made Al components and building blocks. Beispiele fiir
Anwendungen in diesem Bereich sind Microsoft Power Automate, UiPath
und Altair RapidMiner Al Studio.
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Table 3: Role model for competencies.
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It can be seen in Table 3 that (A) received the most mentions in terms of
process understanding, followed by E, which is followed by low code know-
how. For the target group of decision-makers, these two areas are therefore
the most important intersections for a competence profile that should be
developed.

APPLICATION

The competence model was applied and tested in a practical context in
crisis prevention and emergency management. The aim of the application
is to review the competencies of decision-makers with no IT expertise. This
requires application in a real environment in which decision-makers carry
out graphical Al workflow modelling based on a predefined user group. The
decision maker must use their own strategy to make decisions in a traditional
way. The user group is defined by the competence model.

The application involves using the domain-specific knowledge of the
decision-maker as well as the ability to select predefined blocks of the
workflow. For decision-making, the aim of the design of a graphical Al
workflow is to display the necessary information in a system. The task
is successful if a data-based decision could be made on the basis of the
decision support provided by the workflow and could be critically classified.
During application by experts, the average completeness of the decision-
making workflows was measured, as well as the number of errors in
incorrectly positioned graphic blocks. This showed that the explanations of
the individual connections, known as connectors, must be clearly defined
so that users can recognise their domain-specific terminology, as illustrated
in Figure 3 in the middle. For the Visualization of Al data analysis results
(Competence B& C&F) is knowledge for interpreting DS/AI outputs useful.
The representation of complex data pre-processing was viewed critically,
with users requesting additional Al modules (Competence A&C). This
functionality can be examined in more detail based on competence awareness,
which answers RQ2.
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Figure 3: Graphical Al workflow modelling with specific competencies.

The validation highlights that the combined competence model with
graphical Al workflow modelling enables non-programmers to create high-
quality Al workflows. Efficiency gains based on a larger decision-making
basis through larger amounts of data processed by Al High usability
underlines its practical relevance. At the same time, validation clearly showed
that the competence model needs to be supplemented with details on data pre-
processing and specific Al parameters. Furthermore, tailored metrics could
be used to monitor and coordinate the processes (Graessler et al., 2024).

CONCLUSION

This paper examines the possibility of systematically integrating Al
technologies into existing business processes through the use of appropriate
skills and graphical workflow modelling. This study is based on the
observation that, although artificial intelligence offers significant potential
for automation and efficiency gains, its implementation in existing IT
environments often fails due to a lack of interface skills between domain
knowledge and programming skills.

Low-code platforms and visual modelling tools promise to remedy this
situation by enabling even non-programmers to design Al-supported process
steps quickly and intuitively. At the same time, specific skills are required in
the interaction between Al modelling and technical process understanding in
order to realise the full added value (Grafiler et al., 2023).

The first chapter highlights the current challenges in implementing Al in
companies. Building on this, an overview of the current state of the art in
business process automation, Al methods and graphical low-code approaches
is provided. The third chapter describes the methodological approach for
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identifying and systematising relevant areas of expertise. In chapter four,
a practice-oriented competence model for designing user-friendly, Al-based
workflows is developed on this basis. Finally, the approach is tested in the
context of critical decision-making processes in emergency management and
validated through expert discussions. This study provides concrete guidelines
to support companies in the competence-oriented integration of Al into their
process landscape.
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