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Abstract 
Latest research has shown that one challenge for the 

development and implementation of Industrial AI-based 
services is uncertainty of roles and responsibilities. To 
address this challenge, we developed a generic role 
model for the systematic development of AI-based 
services in manufacturing. The role model describes 
which roles are necessary within the development 
process of an Industrial AI-based service. Thereby, a 
distinction is made whether the roles are assigned to the 
“core team”, the “extended team” or participate in 
“supporting roles”. Furthermore, the model shows 
whether the roles are involved in the “Ideation” phase, 
the “Requirements and design” phase, the “Test” phase 
or the “Implementation and roll-out” phase. Based on 
desktop research, semi-structured interviews and expert 
workshops we identified 22 roles that are relevant to the 
development and implementation of Industrial AI-based 
services. 

Keywords: Industrial Artificial Intelligence, AI-
based Services, Role model, job roles 

1. Introduction

Shifting focus from mainly producing and selling 
physical goods to providing services and solutions has 
been a popular strategy of manufacturing companies 
during the last decades (Baines & Lightfoot, 2013). By 
offering a wide range of value-added services 
manufacturing firms can provide more customer-
centric, individualized solutions, leading to increasing 
customer satisfaction and resulting in competitive 
advantages as well as better financial performance 
(Kowalkowski et al., 2017). 

This shift often referred to as servitization, is 
increasingly being driven by the advancing diffusion of 

digital technologies, such as the Internet of Things (IoT) 
and Artificial Intelligence (AI) (Ardolino et al., 2018). 

Data collected in the IoT allows drawing 
comprehensive conclusions regarding the 
condition, usage and application context of physical 
objects and thus enables adaptation of service offers to 
specific customer needs in certain situations. AI 
supports deploying these potentials by, for example, 
automatically extracting the necessary information for 
adaptation from large and partly unstructured data 
sets or by supplementing missing data 
(Neuhüttler, Fischer, et al., 2020). Moreover, AI 
applications allow manufacturers to provide their 
services more automated or even autonomous 
and thus increase process efficiency and scalability. 
On the one hand, digital servitization leads to new 
market offers and service-oriented business models 
for manufacturing firms (Koldewey et al., 2020). 
On the other hand, the potentials described can also 
be used to improve the internal processes of 
manufacturing companies. By collecting, processing 
and using data generated during manufacturing, 
internal AI-based services can be developed and 
offered that lead to productivity and quality 
advantages.  

AI systems used in manufacturing are summarized 
under the term Industrial AI (IAI). One popular example 
is the use of industrial computer vision (ICV) for 
detecting part or product failures during production 
automatically. However, since deploying AI is not a 
mere application of technology but about developing an 
intangible offer that is directed towards a change in the 
state of persons, objects, processes or information, we 
adopt a service systems perspective in our following 
work (Tombeil et al., 2020). Since in many cases, AI-
based services are developed and provided by distinct 
organizational units to other units within the same 
company, we consider them as internal AI-based 
services. Accordingly, internal customer orientation, 
internal service culture and the provision of high service 
quality play an important role (Johnston, 2008). 
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Companies that want to implement their ideas for 
AI-based services within the company often face 
challenges. The development of AI-based services is a 
relatively new and complex field (Lim et al., 2018). 
Furthermore, current company structures and processes 
are often not designed for the efficient and quality-
oriented development of new, internal services. In many 
cases, the difficulties start with the fact that the 
development processes are not clearly defined. For 
example, there are no clear descriptions of the tasks, the 
methods to be used and the necessary roles and 
personnel requirements (Kutz et al., 2022).  

A scientific discipline that aims to support the 
successful development of new services is service 
engineering. Service engineering provides suitable 
processes, methods and tools, and thus enables 
systematic service development in companies. One of 
these supporting tools are generic role models. These 
help companies to facilitate staffing of their 
development teams (DIN 91364:2018). Against this 
background, this paper aims to support manufacturing 
companies in the engineering of internal AI-based 
services by developing a generic role model.  

2. Theoretical Background 

2.1 Service Engineering  

Service engineering can be understood as a technical 
discipline that deals with the systematic development 
and design of services using appropriate process 
models, methods and tools (Bullinger et al., 2003). By 
providing a dedicated design methodology, the aim is to 
enable repeatable and thus efficient development of 
predominantly intangible and integrative offers (Meyer 
& Zinke, 2018). Particular importance is attached to the 
design of high service quality in a resource-efficient 
development process (Schuh et al., 2016).  

At the center of service engineering are reference 
procedure models that contain detailed documentation 
of development processes, tasks and responsibilities and 
thus allow planning and monitoring of developing 
projects. There are different reference models for the 
development of new services with different focuses, 
which are similar in the phases and activities described 
(cf. Kitsios & Kamariotou, 2019; Witell et al., 2017). 

In addition to approaches to developing traditional 
services, there are also reference models that integrate 
the use of data and digital elements (cf. Frank et al., 
2020; Neuhüttler et al., 2020). Typically, these models 
include the following six generic development 
activities, which are combined into phases with varying 
levels of differentiation. Within “Ideation", ideas for a 
new service are collected and evaluated about criteria 
such as feasibility, economic viability, customer 
benefits and market potential. If an idea is selected for 
further pursuit, technical, organizational and personnel 
requirements are collected among different internal and 
external stakeholders during “Requirement Analyses”. 

Based on the results a detailed service concept is created 
during the “Design” activities, which includes a 
description of the service including a system 
architecture as well as a process and resource model. 
During the following activity “Testing”, concepts and 
prototypes developed so far are evaluated. This includes 
functional and user testing as well as price and cost 
simulations. Tests are followed by the 
"Implementation", in which concepts and prototypes 
that passed the tests are implemented, including 
organizational measures, regulation of responsibilities 
and the creation of work instructions and training 
measures. In the final activity “Roll-out”, newly 
developed services are scaled to all relevant areas and 
success is monitored closely, for example via feedback 
questionnaires. 

Based on the activities presented, traditional 
approaches to service engineering often introduce role 
models that deal with the necessary activities and 
competences for development at the individual actor 
level (Schymanietz & Jonas, 2020) 

2.2 Service Engineering for internal AI-based 
Services 

In the past decades, service engineering has 
provided a large body of knowledge that is still 
considered to be useful and valid today (Marx et al., 
2020). However, due to the changed nature of services, 
a need for further development of service engineering 
concepts and methods was expressed in scientific 
literature (Böhmann et al., 2018; Hunke & Schüritz, 
2019). This applies in particular to the development of 
AI-based services, which are characterized by intensive 
use of data through a high degree of automation up to 
autonomy in decisions and actions in service delivery.  

However, calls for adaptation of service engineering 
concepts refer not only to the new characteristics of AI-
based services but also to their increasingly systemic 
and collaborative development. Due to the complexity 
of AI-based services and their impact on internal service 
systems, different actors with specific competences and 
resources need to be involved in the development 
(Neuhüttler, Kett, et al., 2020). On the one hand, this 
includes technical competences for the collection and 
preparation of the data basis as well as the development 
of algorithms and system architectures. On the other 
hand, due to the high degree of autonomy, there is also 
a need to involve other actors in the process. Concerning 
the acceptance of AI-based services, this includes the 
intensive involvement of users, but also actors who deal 
with security and questions of safety in the working 
environment. If stakeholders are not involved 
throughout the development process, problems arise, 
such as a lack of resources, commitment and customer 
focus as well as poor processes, which are regarded as 
central barriers to internal service quality (Johnston, 
2008). 

Page 910



To coordinate and synchronize different actors, 
competences and tasks during interdisciplinary 
development projects, role models that describe the 
tasks and responsibilities of each actor become even 
more important for the successful engineering of 
internal AI-based services.  

2.3 Definition of role and role model 

Due to changes in the working environment, the use 
of roles and role profiles in organizations is becoming 
increasingly relevant. In contrast to job descriptions, job 
roles allow more flexibility. This means that one role 
can be occupied by multiple people, but also one person 
can occupy multiple roles. (Grote et al., 2020; Schüller 
& Steffen, 2021). A role can be defined as a specific 
function a person or organizational unit fulfills (Broy & 
Kuhrmann, 2013). Following the definition of social 
psychology a role is associated with behavioral 
expectations that are directed at a particular position 
(Maier). Also, professional roles are associated with 
specific behavioral expectations (Hinz, 2017). A role 
profile describes the tasks and responsibilities 
associated with a role, as well as required competences 
(Grote et al., 2020).  

Several related roles can be combined in a role 
model. According to Grote et al. (2020) “role models 
include groups of role profiles specific to the company 
with clear tasks and competences as well as associated 
responsibilities and authorities” (p. 1). 

2.4 Role models in related disciplines 

Previous studies show that the relevance of suitable 
role models is becoming increasingly important. The 
development and implementation of AI-based services 
is still a new application field and accordingly 
associated with new job roles and competences. 
Through the growing complexity of data-based services 
an interdisciplinary team is needed for a successful 
development process (Anke et al., 2020; Tombeil et al., 
2021). According to Kutzias et al. (2021) roles and 
competences are focused on newer data science process 
models. For example, the EDDA (Engineering Data 
Driven- Applications) process model by Hesenius et al. 
(2019) includes “four roles providing the necessary 
expertise to develop a data-driven application” (p. 38). 
The roles are Domain Expert, Data Scientist, Data 
Domain Expert and Software Engineer. Another model 
is the Team Data Science Process which includes six 
roles: Solution Architect, Project Manager, Data 
Engineer, Data Scientist, Application developer and 
Project Lead (Microsoft, 2020). There are further 
studies that deal with roles in data science projects. The 
study by Crisis et al. (2020) provides a good overview. 
Based on the analysis of 12 studies in the field of data 
science, they identified 9 roles that are needed for a data 
science project. In a qualitative study on smart service 
innovation, 17 roles were identified. The authors 

separate Primary roles and Secondary roles in smart 
service engineering (SSE) projects. Primary roles are (1) 
project sponsor, (2) digital innovator, (3) system 
integrator and (4) service operator (Anke et al., 2020).  

Besides the establishment of new roles, new 
approaches to forming project teams are required. 

 2.5 Summary and research questions 

Internal AI-based services represent a new type of 
development object to which existing concepts and 
methods of service engineering must adapt. This also 
includes staffing the development projects with suitable 
people who have the required skills and competences. 
Especially in manufacturing, staffing a project team for 
internal AI-service development is challenging. 
Development projects often do not take place within the 
boundaries of one organizational unit, but between 
different units within a manufacturing company. 
Besides experts from the IT department, also experts 
from the production department are needed for 
successful development and implementation (Kutz et 
al., 2022). We were not able to find a role model that 
holistically addresses the development of internal IAI-
based services and takes into account all necessary 
development objects and their specific characteristics 
(cf. section 2.2). To overcome this challenge the aim of 
our study is to develop a generic role model for the 
systematic development of internal AI-based services in 
manufacturing. Therefore, we address the following 
research questions: 

• RQ1: What job roles are needed to successfully 
develop and implement internal IAI-based 
services? 

• RQ2: What tasks are assumed by the roles in the 
internal IAI-based service development process? 

• RQ3: During which process phases are the roles 
involved? 

3. Research Design 

Our study aims to develop a generic role model for 
the development of IAI-based services. The model 
should cover the entire service engineering process, 
from ideation to roll-out. A 3-stage research design was 
chosen to develop the role model (cf. table 1). 

 
Table 1. Overview research design 

Research Step Method Sample 
1. Development Interview 10 AI Expert of a 

European 
automotive OEM 
(Company A) 

2. Evaluation Workshop 1 Product Owner, 
1 Project Manager 
of a European 
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automotive OEM 
(Company A)  

3. Validation Workshop 2 AI Experts of a 
German tool 
manufacturing 
company 
(Company B) 

 
Step 1: Development of the role model: First, we 

conducted semi-structured interviews with 10 AI 
experts of a European Original Equipment 
Manufacturer (OEM) from the automotive sector. The 
interview guideline included questions about the 
interviewees’ roles in the development of AI-based 
services, related tasks and challenges. Furthermore, 
questions were asked about additional roles respectively 
stakeholders which are currently involved or should be 
involved in future development projects. One interview 
was about 45 minutes and was conducted virtually via 
Microsoft Teams. Based on these results, the first 
version of the role model, consisting of 25 roles, was 
developed.  

Step 2: Evaluation of the role model: During the 
second step we evaluated the role model in two 
workshops at the same OEM: In the first workshop the 
role model was discussed and reviewed with a Product 
Owner of an IAI-based service in the field of ICV. In 
the second workshop, the role model was discussed and 
reviewed with a Project Manager of an IAI-based 
service in the field of Anomaly Detection. The 
workshops were conducted virtually and lasted about 60 
minutes. We used an online whiteboard for interactive 
collaboration. In particular, role titles and tasks as well 
as the allocation to the development phases and levels 
of the role model were discussed. Reflecting on these 
results, a second version of the role model was 
developed.  

Step 3: Validation of the role model: Afterwards, 
the role model was generalized considering the 
literature and empirical findings. This third version, 
consisting of 23 roles, was then validated with two AI 
experts from a German tool manufacturing company. 
This workshop was conducted virtually along an online 
whiteboard. The workshop lasted about 60 minutes. 
Taking these workshop results into account, the final 
version presented in our paper was created. Based on the 
results of the workshop, one role was removed, so that 
the final version contains 22 roles. 

4. Findings 

4.1 Role model for the development of internal IAI-
based services 

The role model presented in figure 1 describes 
which roles are necessary within an internal IAI-based 
service engineering process. A total of 22 roles could be 
identified, which were assigned to three levels: 

• Core team (5 roles) 
• Extended team (8 roles) 
• Supporting roles (9 roles) 

The roles assigned to the core team are involved 
throughout the whole development process of an IAI-
based service. Roles assigned to the extended team are 
only temporarily involved to fulfil certain tasks or to 
contribute their experiences and requirements.  
Together, these roles form the project team. Further, 
nine roles are categorized as supporting roles. These 
roles are only indirectly involved in the development of 
an IAI-based service. They assume control or advisory 
function and offer support when necessary. The role 
model also shows which role should be involved in 
which process phase of the development of IAI-based 
services. Process phases used within the role model are 
based on the process models of service engineering and 
the development tasks contained therein (Frank et al., 
2020; Neuhüttler et al., 2019). Since this study focuses 
on roles rather than process steps, we have summarized 
the original six activities into four phases to reduce 
complexity. In the “Ideation” phase, ideas for solutions 
to existing challenges are sought and evaluated in terms 
of technical feasibility, economic viability, customer 
benefits and market potential (Waidelich et al., 2018). 
Consequently, it is important to involve customers and 
end-users from the extended team as well as 
management in the idea evaluation, in addition to the 
technical roles, such as software and AI engineers, and 
omain experts. Once an idea is selected for further 
pursuit technical, organizational and personnel 
requirements are collected and defined during the phase 
“Requirement and design”. All stakeholders concerned 
should be involved in the requirement analysis. In 
addition to the roles already mentioned, the 
requirements of maintainers and other important 
supporting actors, such as IT security, works council 
and change management, are included and taken into 
account. Based on the requirements, a concept for the 
internal IAI-based service is developed and iteratively 
transferred into functional prototypes. This means the 
entire service process is described and specified, 
including a system architecture as well as a process and 
resource model. Accordingly, additional DevOps 
experts as well as data engineers and data scientists must 
be involved during the requirements and design phase. 
Subsequently, concepts and prototypes developed so far 
are evaluated. This third phase “Test” includes different 
functional and validation tests, which require the 
involvement of the different requirement groups.  In the 
final phase "Implementation and roll-out concepts and 
prototypes that passed the tests are implemented. This 
includes the integration of the AI system in the 
production environment as well as organizational 
measures, regulation of responsibilities and the creation 
of work instructions and training measures. After further 
functional tests in the production environment, the 
service is then put into operation. At this point, 
specialists for deployment should be involved in the 

Page 912



form of the roles "maintainer", "production planning 
manager" as well as "operational supporters". As the 
deployment can lead to changes in existing 
organizational processes and the need for competences, 
the roles of "change manager", "controller", "HR 
developer" and "security experts" should also be 
included at this point. As already described, the roles are 
partly involved in the entire development process and 
partly only in certain development phases. Depending 
on their functions and tasks, the assignment of roles to 
the individual process phases was worked out in the 
workshops (Step 2 and Step 3). Roles of the core team 
are actively involved in all phases, as they take on active 
and guiding tasks throughout the whole process. 
Furthermore, they must be able to keep an overview of 
the overall process and should be present at all project 
and status meetings. However, the roles of the extended 
team do not need to be present at all project meetings, 
and they only undertake certain tasks. This will be 
illustrated in the following using the example of end 
users. In the ideation phase, they can contribute ideas for 
new AI use cases that have arisen from practical 
experience. In the second phase, they contribute 
requirements that relate in particular to the work 
process, and in the third phase, they test an IAI-based 
service for its usability. In the last phase, 
"Implementation and Roll-Out", they have to be 
involved to acquire the necessary competences for the 
successful use of the new application.  

4.2 Roles descriptions 

The following sub-section describes the roles of the 
core team (table 1) and the extended team (table 2) in 
more detail. Role descriptions are based on the 
interviews and workshops, taking into account role 
descriptions known from literature (Anke et al., 2020; 
Crisan et al., 2020; Hesenius et al., 2019; Microsoft, 
2020). We will refrain from a detailed description of the 
supporting roles at this point, as their tasks and 
responsibilities are quite familiar. However, this does 
not mean that the inclusion of these roles in the 
development process is less important. According to the 
interviewees, it is recommended to inform these roles in 
time about the project progress or to involve them at an 
early stage, as their areas of responsibility influence the 
successful implementation of IAI-based services. 

Table 2. Role descriptions core team 

Role Description 
AI Engineer Supports the assessment of 

technical feasibility. Develops, 
adapts, trains, and validates AI 
models and provides AI systems 
for the production environment. 

Domain Expert Contributes expertise from the 
relevant department to the 

Figure 1. Role model for the systematic development of internal Industrial AI-based services 
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development of IAI-based 
services. Is responsible for the 
implementation on the shop 
floor. 

Project Manager Leads the project from ideation to 
roll-out. Is responsible for the 
project organization (e.g., 
planning of deadlines, 
documentation of project 
progress, release processes), 
project quality and available 
resources. Reports to the 
management. 

Requirements 
Engineer 

Maintains an overview of the 
stakeholders to be involved (e.g., 
production, maintenance, 
management) and compiles their 
requirements for the IAI-based 
service. Introduces requirements 
into the development process and 
examines whether these have 
been fulfilled. 

Software 
Engineer 

Develops software solutions that 
are necessary for the operation of 
an IAI-based service, such as 
platforms and user interfaces. Is 
also responsible for the 
connection to existing IT 
systems. 

 

Table 3. Role descriptions extended team 

Role Description 
Client Requests an AI-based service to 

improve the production process 
and therefore orders the 
development of an IAI-based 
service. Defines requirements for 
the IAI-based service and checks 
whether these have been fulfilled. 

DevOps Expert Is responsible for the operation, 
architecture, and deployment of 
the required IT systems. 

End User Uses the IAI-based services in 
daily operations once the service 
is implemented. Actively 
supports the development 
process by contributing 
information about work 
processes as well as usability 
requirements. 

Data Engineer Collects all necessary data, 
prepares them, and makes data 
available for the following 
analysis. Thereby interfaces with 

all relevant systems are provided 
or created. 

Data Scientist Identifies and analyses data. 
Selects or develops models for 
data analysis. Must implement 
the requirements of the 
department and extract findings 
from the data. 

Maintainer Is responsible for maintenance, 
repairs and the operational 
capability of the machinery and 
equipment. Approves the sensors 
and systems used within the IAI-
based service when the service is 
implemented. 

Production 
Planning 
Manager 

Reorganizes production 
processes to suit the IAI-based 
service. Enables integration into 
the production and workflow. 

Operational 
Supporter 

Supports users using the IAI-
based service and provides 
advice if problems or errors 
occur. Needs to gain practical 
knowledge during the last two 
phases to support users after 
implementation. 

4.3 Application of the model 

The presented role model can be understood as a tool 
to support the systematic development of IAI-based 
services in manufacturing companies. Once a company 
decides to develop such services for internal application, 
the role model provides information about who should 
be involved in the development process. According to 
the study participants, a major added value of the role 
model developed here is the interdisciplinary team 
composition. Nevertheless, the cooperation between IT 
and manufacturing was also described as a challenge by 
the interviewees. For example, the AI experts explained 
that it is often difficult for them to gain access to 
production stuff. The role model presented here can help 
overcome this challenge by involving people from all 
relevant areas in development from the very beginning. 
At the beginning of a development process, it should be 
determined which person or respectively persons 
occupy one or more roles. The model and the detailed 
description of the roles help to communicate the 
requirements and necessary tasks for each person 
involved clearly.  

Furthermore, it is possible to work with external 
partners if not all roles can be filled by internal 
employees. If roles cannot be filled internally, 
transparency is created about missing competences in 
the company. It is possible to train employees 
accordingly or to hire new people with the appropriate 
competences.  
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In addition, during the development process, the role 
model can be used by the core team to ensure that all 
relevant stakeholders are involved. Parallel roles and the 
tasks, responsibilities and competences associated with 
them should be described in more detail.  

5. Discussion and Conclusion 

Industrial AI-based services have several 
advantages for manufacturing companies. For example, 
they strengthen resilience, improve work processes, and 
increase product quality. To reach their full potential, 
the successful development and implementation of IAI-
based services are crucial. Service engineering provides 
guidance to do so, in form of formalized process 
models, methods and tools. However, traditional service 
engineering approaches do not take into account 
specific features and circumstances of developing 
internal AI-based services (cf. 2.2).  

Among other things, companies need support in 
defining roles to be included in an internal IAI-based 
service development process. No role model tailored to 
this field of application could be found in the literature.  
To support companies, our paper presents a generic role 
model developed based on qualitative research. Some of 
the roles known from the literature (Hesenius et al., 
2019; Microsoft, 2020) for the implementation of data-
driven services can also be found in our model (e.g., data 
engineer, data scientist or project manager). What is 
unique about our model is the extensive addition of roles 
from other disciplines. Roles of the production 
department, such as domain expert, end user and 
maintenance, have been integrated. Other important 
business areas are integrated through supporting roles 
such as human resources manager, change manager or 
the works council. As described by Anke et al. (2020) 
and Tombeil et al. (2021) before, our role model 
confirms that interdisciplinary teams, in our case, 
mainly consisting of roles from the areas of the 
production department and IT department, are needed 
for a successful development process. According to the 
interviewees, however, this is one of the biggest 
challenges that must be overcome. Measures to 
strengthen interdisciplinary collaboration should be 
addressed in future research. 

The role model presented can support the 
development of internal IAI-based services in 
companies in various ways. First, it can serve as a basis 
for staffing internal development projects with the 
necessary people. Based on the role descriptions, 
suitable persons can be identified. In addition, they can 
be used to identify competence gaps from which 
personnel development measures can be derived.  

The role model can also make an important 
contribution to the communication of expectations and 
tasks to the persons involved in development projects. 
The systematic preparation and presentation of activities 
and required components can improve transparency 
within the teams.  

In addition, the representation of the required roles 
prevents necessary actors from being left out of the 
development process. Although not every role needs to 
be involved to the same extent for every project, a 
systematic selection helps to ensure systematic 
development and to make decisions transparent and 
traceable.  

As our model is mainly based on the experiences of 
AI experts working in the manufacturing industry, we 
expect it to have high usability for practitioners. 
Furthermore, this role model can also be applied by 
human resource management and organizational 
development for an "AI-oriented personnel and resource 
management" (Ganz et al., 2021, p. 46). It should also 
be noted that, depending on the size of the development 
project, it may be useful to divide some of the defined 
roles into sub-roles. Moreover, it is possible to adapt the 
model to the company's internal requirements, for 
example by adding company-specific roles. However, a 
more detailed differentiation would have gone beyond 
the purpose addressed in this paper. 

The results presented are subject to limitations and 
need to be further validated, because the generic role 
model was developed based on the expertise of AI 
experts from two companies from the automotive and 
manufacturing sectors. To validate our results, a larger 
number of companies with different types of AI-based 
services should be considered. 

 Validation should be conducted with the 
involvement of employees occupying one of the defined 
roles working in additional companies or other service 
development projects. In addition, the role model should 
be piloted in development projects and evaluated.  

It also requires further research to analyze whether 
the role model is transferable to other industries, or the 
development of AI-based services manufacturers are 
providing to their customers.  
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