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The Institutional Role Model (IRM) is a versatile tool used as an economic system architecture 
in various projects, such as the Gaia-X 4 Future Mobility lighthouse project family. This paper 
examines the effects of digitalization and geo-economic changes on cooperative instruments 
and demonstrates how the IRM can be optimized to meet these new requirements. The 
proposed optimizations include implementing the roles of Chief Innovation Officer, 
Sustainability Manager, AI Manager, and Remote Work Manager. Furthermore, a new 
prioritization according to Very Important Roles, Essential Roles, and Supporting Roles was 
integrated into the model. Furthermore, artificial intelligence was anchored in the dimensions 
as a complementary perspective and role-taking institution. The result is an updated matrix, 
offering an up-to-date and adaptable tool for managing complex environments. Based on these 
changes, the institutional role model can continue to create a cooperative environment in 
complex digital projects in the future and thus realize the added value of cooperation as a 
steering instrument.  
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1. INTRODUCTION

There are many examples of ambitious technological
projects without economic success. Be it the Concorde 
supersonic aircraft [1], the Google Glass augmented reality 
glasses [2], or the Windows Phone operating system [3], 
successfully developed technology alone is not enough for 
long-term economic added value. This is because, for several 
reasons, none of these efforts succeeded in transferring the 
developed technology into a socio-economic environment and 
thus positioning it competitively on the market in the long term 
[4-8]. The challenges in projects with a digital focus are 
increasing [9, 10], increasing the likelihood of unsuccessful 
market implementation. 

This is where the instrument of the Institutional Role Model 
comes in, which offers the opportunity to consider and 
incorporate both technical and economic perspectives in the 
development process of innovative technologies before market 
launch. In addition to this harmonization of technical and 
economic tasks (= roles), the Institutional Role Model (IRM) 
contributes to the reduction of complexity in such market entry 
efforts, as it is used to assign particularly suitable institutions 
to the various roles identified, thus not only optimizing 
transaction costs but also increasing transparency and trust 
among project participants [11, 12]. The importance of IRM is 
based on its controlling quality, clarity, completeness of 
responsibilities, and linking technical functionality with 
economic marketability. As explained in the course of this 
work, the level of competence concerning innovation projects 
is no longer high enough among individual players, which is 

why strategic alliances are required which increase the 
cooperation effort and thus the transaction costs. If 
cooperation projects are abandoned, there is a risk of reduced 
competitiveness due to the changed market environment, 
which is why using a coordinating and controlling instrument 
such as the IRM is necessary to make cooperation projects 
successful. For this reason, IRM has been and is being used as 
an economic system architecture in various complex digital 
projects, such as in the current Gaia-X lighthouse project 
family 4 Future Mobility [13], in which digital identities for 
the mobility sector are being developed [14]. 

The challenges of large-scale digital projects are reflected 
in new requirements for steering instruments, such as the 
institutional role model. Shorter product life cycles in dynamic 
markets [15] and agile working, for example, in software 
development [16], create a need to quickly determine and 
update the knowledge gained in the IRM process. In addition 
to these temporal effects, there are technological 
developments, such as using large language models as an 
optimization tool [17], which could take on roles as an 
institution in the sense of IRM. Roles have also changed in the 
course of digitalization. New roles with changing 
prioritizations have emerged [18], which in turn should be 
reflected in the development process of the IRM. 

The research question of this paper is: What adjustments 
can be made to the four dimensions of the IRM to meet the 
new requirements of collaborative projects? The aim is to 
develop at least one suggestion for improvement for each of 
the four dimensions and then to create an updated IRM matrix. 

Chapter two begins by examining and presenting the latest 
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requirements for cooperation resulting from digitalization and 
changing geo-economic situations and the significance of 
these for cooperative instruments such as the institutional role 
model. The IRM is introduced in Chapter 3 and explained 
using its four dimensions and the 5-step process. Building on 
this, Chapter 4 then updates the four dimensions and the 5-step 
process of IRM, and Chapter 5 presents an optimized IRM 
example matrix. The insights gained are then summarized in 
the conclusion, including a brief outlook.  

2. NEW REQUIREMENTS FOR COOPERATION

2.1 The geo-economic relevance of cooperation projects 

The megatrends of globalization and digitalization are 
placing new demands on companies' competitive conditions. 
All companies must adapt to these so they do not lose 
competitiveness and fail in their entrepreneurial 
transformation. The megatrend of globalization means that 
global corporate relationships are becoming increasingly 
interdependent, and the megatrend of digitalization means that 
companies' connectivity is increasing in various ways and 
instantaneously [19]. In recent decades, global supply chains 
have become increasingly intertwined, and ever faster and 
broader accessibility of all goods has been successively 
achieved, with this accelerating dynamic continuing. At the 
same time, the global spread of digital interfaces for process 
control and process optimization of the worldwide flow of 
goods has also increased the demand for expertise in dealing 
with enormous connectivity [20]. In addition, both megatrends 
are mutually accelerating due to the intertwining of 
interdependency requirements and connectivity requirements, 
which further cements their geo-economic scope and 
relevance. It can, therefore, be assumed that those companies 
that do not find adequate answers to the requirements of both 
megatrends will not be able to survive in the competitive 
environment of the global economy of the 21st century in the 
medium and long term. It is, therefore, essential for every 
company in every sector to take targeted measures. In this 
context, corporate cooperation plays a vital role because 
different competencies are merged due to this cooperation. 
These should complement each other to jointly generate 
entrepreneurial added value that no company partner would 
have been able to achieve on its own. These corporate 
collaborations are becoming increasingly relevant because the 
complexity of the goods to be produced and services to be 
provided has generally increased due to the rise in 
globalization-induced interdependency requirements and 
digitalization-induced connectivity requirements. Therefore, 
instead of just engaging in competition, seeking cooperation 
to increase innovativeness might be a successful approach 
[21]. This makes it increasingly unlikely that individual 
companies can develop comprehensive expertise about all the 
roles to be performed. For this reason, science is also called 
upon to conduct supporting research into how cooperation 
projects can be carried out that meet the complexity 
requirements of the 21st century and in which each company 
partner is willing to participate because they can recognize a 
clear added value in participating in the cooperation project. It 
is, therefore, important that the institutional role model, which 
represents a strategic coordination tool for corporate 
cooperation, is revised in its theoretical foundation to reflect 
the latest interdependency-related and connectivity-related 

effects of the megatrends of globalization and digitalization. It 
can then represent an optimized strategic coordination 
instrument for cooperation projects in the geo-economic 
competitive environment of the 21st century. Furthermore, it 
can be argued that such a complexity-adequate strategic 
cooperation instrument is an increasingly indispensable 
prerequisite for far-reaching entrepreneurial ambitions in the 
globalized and digitalized competitive environment. This is 
because, as described above, it is becoming increasingly 
unlikely that individual companies will have all the skills 
required to perform the necessary roles. Containerization is an 
important example of how the dynamics of globalization affect 
the initial conditions of cooperation projects. This is because 
the worldwide circulation of physical goods induced by 
globalization has made it possible to standardize container 
sizes, which has successfully reduced the price of transporting 
goods [22]. The Internet, on the other side, is an important 
example of how the dynamics of digitalization have improved 
the efficiency of virtual information exchange in international 
cooperation projects. The emergence and spread of the internet 
has led to the global exchange of virtual information in real-
time, which has significantly increased the efficiency of inter-
organizational information exchange [23]. Nowadays, letters 
no longer have to be sent, or people have to travel all the time; 
instead, e-mails are sent, and video conferences are held. 
Globalization and digitalization have, therefore, had an 
immense impact on physical and virtual goods in the form of 
containerization and internet technologies, which has 
significantly reduced the transaction costs for the 
implementation of cooperation projects in manifold ways. 

2.2 The co-opetition relationships in cooperation projects 

The concept of co-opetition describes a situation 
characterized by the simultaneous existence of a competitive 
and cooperative situation. It, therefore, involves at least two 
actors who compete and cooperate in their interests and actions 
because they expect to benefit from cooperation beyond the 
competitive situation, which gives rise to the state of co-
opetition [24]. Certainly, many cooperation projects involve 
fundamental co-opetition relationships. It is, therefore, 
essential that the actors' trust in the achievability of the 
common objective is strengthened and that care is taken to 
ensure that all actors mutually adhere to the pursuit of the 
common objective in their actions and consequently contribute 
to the joint success. Co-petition is impossible without tensions 
[25]. At this point, it is also essential to bear in mind that 
establishing trust and confidence in the integrity of the actions 
of others in relation to an existing co-opetition relationship is 
a highly complex matter in which it is unlikely that the actors 
will be able to generate the necessary trust themselves and 
maintain it over time without external support. At the same 
time, it will become increasingly essential for companies from 
a wide range of industries to engage in such co-opetition 
relationships in the future to jointly increase their 
competitiveness and hold their own against the competition in 
the international markets of the 21st century. Consequently, 
co-opetition relationships represent simultaneously a 
significant challenge with a high level of risk and an 
indispensable component for maintaining and expanding 
competitiveness in the 21st century. In this area of tension, an 
innovative company must orient itself and try things out. The 
following optimizations of the theory of the IRM make it 
plausible how the trust of the cooperation partners can be 
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strengthened, thereby mitigating the fundamental 
complication of potentially existing co-opetition relationships 
on the part of the cooperation partners involved. However, it 
must be borne in mind that the risks of co-opetition 
relationships cannot be eliminated entirely but significantly 
reduced as the companies compete, particularly in other 
economic respects. It is clear that co-opetition will remain a 
highly complex problem that needs to be tackled [26]. The 
IRM represents a pioneering approach to solving the problem 
of co-opetition. It is a coordination tool ensuring that all 
institutions involved in a cooperation project pursue a 
common objective despite competition. This is because the 
IRM makes the joint added value of cooperation project 
participation visible by providing clarity about the roles to be 
performed and the efforts to be made. In this way, the IRM 
makes it possible to mitigate the problem of co-opetition. 

 
 

3. METHOD – INSTITUTIONAL ROLE MODEL 
 

“Too many cooks spoil the broth” - an internationally valid 
saying in various forms, which describes the general effect that 
an increasing number of (project) participants can have a 
negative impact on project work and the project result. This 
can have a variety of causes. For example, the productivity of 
individual project participants decreases as the number of 
participants increases - also known as the Ringelmann effect 
[27]. In addition, as the number of stakeholders increases, so 
does the number of individual interests, which increases the 
risk of a clash of interests within a project. These conflicts of 
interest lead to post-contractual opportunism between the 
partners - a so-called moral hazard [28]. Another challenge 
posed by complex projects is decreasing transparency. This is 
because the greater the number of players and associated tasks, 
the less clarity there is within a project, which negatively 
impacts perceived transparency. Low transparency is 
considered detrimental to building trust between the 
stakeholders [29], which can negatively impact collaboration 
and the project's success [30]. 

It is, therefore, crucial for the project's success to identify 
the correct number of suitable stakeholders to bring together 
all the skills required to achieve the goal. Furthermore, 
preferences must be harmonized, which implies that individual 
interests are aligned in such a way that they support the 
common goal and thus reduce moral hazard. In addition, the 
project stakeholders should trust each other to facilitate 
constructive cooperation. With its five-step process and the 
correlation of four different dimensions, the IRM offers a tool 
to counter these challenges and ensure project success. As 
explained in the following chapters, the IRM can be used to 
identify the actors and tasks required to achieve the objectives 
of a project or process and to manage them in terms of task 
suitability. The additional principle of anonymity during the 
identification and evaluation step makes it possible to reduce 
the moral hazard just described, as honest rather than strategic 
voting behavior is to be expected in the respective anonymous 
evaluation. The IRM also contributes to the transparency of 
processes and projects through a straightforward procedure, 
including all relevant stakeholders and a clear visualization at 
the end of the IRM process, as the full complexity of a project 
or process is thus presented visually in a simple manner. 
Combined with step five of a legal agreement presented in 
Chapter 3.2, these points ensure increased stakeholder trust 
[12]. 

To explain the IRM approach, a brief introduction to the 
process of creating an IRM and an explanation of the four 
dimensions will now follow. 

 
3.1 The four dimensions 
 

The IRM relates four dimensions to each other to promote 
cooperation in a complex environment. In line with the 
instrument's name, the dimensions of institutions and roles are 
explained first. 

The term institution can be understood as a superordinate 
term in the sense of the theory of institutional role models and 
subsumes organizations (action systems) and regulations 
(regulatory systems) [31]. Institutions are, therefore, for 
example, associations, courts, authorities, companies, 
scientific institutions, or other organizations [12] and 
communities of interest, which have their own decision-
making duties and rights and serve the purpose of controlling 
actions and communication between individual units based on 
defined rules [32]. It should be emphasized that there is no 
numerical limit to the number of institutions to be recorded 
and analyzed in the IRM. Still, the complexity of the model 
increases as the number of institutions increases. It is therefore 
necessary to identify the institutions critical to success using 
empirically adequate and methodologically precise procedures 
[33]. A proposal for such an approach is presented in the 
course of this paper. It is important to emphasize that an 
institution becomes an actor when it assumes a role in terms of 
IRM [11, 32]. 

Actions define roles. Actions are assigned to a specific role 
in a structured manner according to the consistency criterion. 
Characteristics of actions are 

- Complementarity and neutrality of actions. Follow-up 
actions must not conflict with the original action [31]. 

- Conflict-free actions. Actions must always be consistent 
with each other [12]. 

- Measurability of actions. The contribution of actions to the 
fulfillment of objectives (effectiveness) can be measured [31]. 

- Concentration of actions. Actors can combine and carry 
out specific actions [31]. 

New roles can be defined and introduced if they are 
disproportionately essential or complex and cannot be 
performed sufficiently by a single actor. This breaks down the 
roles more finely so they can be better distributed among 
different actors. 

The third dimension - the temporal dimension - is 
determined flexibly and on a project- or process-specific basis 
and is illustrated in Figures 1 and 2 as market phases 
(development, growth, maturity, stagnation). It must be 
adapted to the respective model and, analogous to the roles, 
can be broken down more finely into several phases [12]. This 
dimension can be found in figures one and two on the top page. 

The fourth dimension is the operational dimension. This can 
contain action intensity (e.g., low, medium, high) or a neutral 
assessment through a 360° perspective (e.g., own, partner, 
neutral assessment). In Figures 1 and 2, the Operational 
dimension can be recognized on the right-hand side [12, 31]. 

As can be seen in Figure 1, the interaction of all four 
dimensions enables the harmonization of tasks, institutions 
and their suitability, the temporal component, and various 
internal and external perspectives. In this way, as explained in 
the previous chapter, trust can be built among the actors, and 
cooperation between them can be strengthened. 
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Figure 1. The four dimensions of the IRM 
Source: own illustration based on [12, 32, 33] 

 

 
 

Figure 2. Classic IRM-Matrix [31] 
 
3.2 The five-step process 
 

The IRM consists of three core elements: rules, actors, and 
roles and functions. The following describes how the IRM 
matrix can be developed using five steps. The entire 
subchapter refers to [12]. 

Step 1: Identification and definition of meta-roles 
After analyzing the objectives, specific actions are 

identified and analyzed in advance. Objectives must be 
measurable and operationalizable. The identified actions are 
then evaluated and categorized based on their contribution to 
achieving the objective. They are applied to the projects in 
question and then summarized into roles. Roles can be 
combined into so-called meta-roles if they complement each 
other. Even if roles contradict each other, this may require a 
separate meta-role. As can be seen in Figure 2, examples of 
economic roles are purchasing, sales, finance, accounting, and 

human resources. Technical roles could be software 
development, network provider, or IT support. 

Step 2: Identifying and naming the institutions 
As already explained, the possible forms of institutions that 

fall under the above definition are selected in any number and 
adapted to the project. This selection should satisfy 
methodological principles. Care should be taken to ensure that 
all the institutions required to achieve the objectives are 
identified to fulfill all the goals and roles defined in Step 1. 
One possibility for this is the qualitative data analysis of 
several expert interviews. Examples of institutions are 
authorities, courts, companies, or research institutions. Within 
a company, however, different departments can also represent 
an institution. 

Step 3: Determining the suitability of the role assumption 
The coding on which the IRM matrix is based can also be 

adapted flexibly and specifically to the project. The following 
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can be given as an example: 
5 = The role should be taken on due to a unique selling point 

of the institution 
4 = The role should be taken on by the institution as there is 

already experience in performing the role 
3 = The role could be taken on, but so far, there is only a 

limited amount of experience in performing the role 
2 = The role could be taken on, but there is no experience in 

performing the role to date 
1 = The role should not be taken on 
Participating institutions and experts evaluate the 

assignment of roles. As explained in Figures 1 and 2, this 
evaluation can be extended by a neutral individual or broken 
down in terms of their intensity of action. An algorithm 
evaluates various indices, such as a harmony or contribution 
index. The evaluation is anonymous so that any desired 
answers do not influence the voting behavior of the 
interviewees, and the greatest possible honesty can be 
achieved within the answers. Respondents, therefore, do not 
need to expect any repression after the evaluation. The scale 
can also be extended to include the option of not voting (e.g. 
99 = no response). This makes it possible to calculate a 
contribution index, which can be used to show the proportion 
of assessments made per institution. 

Step 4: Negotiations for final role allocation between the 
institutions 

The coordination task resulting from the multiple allocation 
of individual roles is processed in this step. The role 
assumption negotiations can be held as a workshop in which a 
representative of each interested institution is invited. This 
deliberately includes the institutions identified as particularly 
suitable and all those interested in participating. During the 
workshop, the institutions commit themselves to taking on the 
various roles identified, whereby care should be taken to 
ensure that not only the most popular roles are taken on and 
less popular roles remain unfilled. Depending on the situation, 
various regulations or incentives can be created for this. An 
internal role hierarchy can also be agreed, so that there are role 
managers and role performers, for example. The developer of 
the role model should play a moderating role in this step. 

Step 5: Agreement of a binding legal framework between 
the institutions 

This step is essential if the entire construct is to be legally 
binding. A binding framework can be imposed on the IRM if 
desired. For example, contractual regulations can be created 
for the non-fulfillment of roles and, if necessary, extended to 
include sanctioning elements. Rules for the entry or exit of 
institutions can also be implemented. For example, rules can 
be agreed on the obligation to notify the institution of a wish 
to leave and successor regulations. At consortium level, it can 
also be part of step five to identify and agree on suitable 
company forms [11, 12, 31, 33]. 

3.3 The IRM-Matrix 

Figure 2 shows an example of a traditional IRM matrix in 
one of its possible forms. The dimensions are arranged 
analogously to Figure 1. The roles dimension is on the left, the 
institutions dimension is on the bottom, the temporal 
dimension is at the top, and the operational dimension is on 
the right. All dimensions are granulated and categorized 
according to their respective logic. Roles have been grouped 
into meta-roles, and the respective institutions appear once per 
market phase. In this case, the operational dimension contains 

a subdivision into action intensity but can also include a 360° 
perspective with own, partner, and neutral evaluation, as 
shown in Figure 1. Schulz and Franck [11] also describe the 
possibility of classifying the institutions according to their 
sponsorship. 

4. UPDATING THE FOUR DIMENSIONS

This chapter aims to scrutinize and further develop the
existing dimensions of the IRM based on the findings of the 
previous chapters. The following chapter expands the 
dimensions of roles and institutions to include new roles and 
supplementary prioritization. In addition, a new possibility of 
institutional categorization is proposed, and a new fixed 
institution is integrated. Concerning the operational and 
temporal dimension, an extension of the 360° perspective, 
dynamic market phases, and forward-looking analytics are 
recommended. Building on this, additional considerations are 
formulated in section 4.3. 

4.1 Dimensions of roles and institutions 

The digital transformation, the associated acceleration of 
processes and workflows, and the enabling of disruptive 
business models increase the relevance of a current innovation 
strategy [34]. For role models at the company or consortium 
level, introducing a Chief Innovation Officer role, which deals 
with the empowerment of innovation-enhancing processes, is 
recommended. Specific tasks of the CIO would be to develop 
an innovation strategy and to observe competitors and their 
approaches. He creates an understanding at the management 
level of the urgency of constantly reviewing and developing 
the company's own business model and creates a culture of 
generating and sharing ideas at the employee level. Disruptive 
business models that could make the company's own model 
obsolete are thus recognized at an early stage and, if necessary, 
implemented by the company itself. Another effect of 
digitalization is the possibility of remote working. To prevent 
possible declines in productivity and declining employee 
satisfaction [35], the introduction of a remote work specialist 
role is proposed, which should contribute to the support and 
optimization of remote work and hybrid working models. The 
specific tasks of this role relate to enabling employees to work 
remotely efficiently. A suitable software solution for the 
company is identified and determined by the Remote Work 
Specialist. Furthermore, this role ensures a balanced and 
situation-specific relationship between remote work and 
physical presence. Checking and defining the equipment 
required for efficient remote working is also one of the tasks 
of this role. In times in which over 30% of companies across 
all industries already use artificial intelligence for standard 
business processes [36] and, according to another study in 
2023, over 50% of the companies surveyed used AI in at least 
one function [37], the importance of an AI specialist role is 
also evident. This role should deal with current developments 
in digital intelligence and their possible use in the company or 
process to be analyzed. The rapid developments in artificial 
intelligence have created the need for this role. Therefore, the 
AI specialist's specific tasks are to monitor technological 
developments and check the possibility of their use, as well as 
to create an understanding of the technology's necessity among 
those involved. The AI specialist also deals with enabling the 
efficient use of AI. He defines suitable further education 
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measures and training for the stakeholders so that they can use 
AI as a tool to create added value. 

Within the theory of institutional role models, the literature 
has so far only referred to economic or technical roles [11, 12, 
31-33]. An ecological role category is recommended to enable 
sustainable management and meet regulatory requirements 
such as Corporate Sustainability Reporting [38]. This includes 
all roles that, for example, design sustainability strategies, 
consider and implement changes in legislation, design 
environmental management programs, or prepare 
sustainability reports. Furthermore, it could be part of these 
roles to draft internal codes of conduct to implement 
environmentally conscious behavior within the company and 
towards partners. This category complements technological 
and economic roles and moves the increasingly important 
focus of ecological management further into the center of 
IRM. This enables competitive advantages to be achieved 
[39]. In addition, unnecessary expenditure on penalties and 
transaction costs concerning regulatory institutions such as 
authorities can be avoided or reduced. 

An additional prioritization of roles is also recommended. 
Based on this, a distinction can be made between Very 
Important Roles (VIR), Essential Roles (ER), and Supporting 
Roles (SR). Part of the VIR are roles that are decisive for the 
long-term success of the project or process. They include 
strategic decisions such as vision and innovation. If these roles 
are not taken on, the defined goal of the IRM is directly 
jeopardized, which is why an alternative role taker must be 
identified immediately. Institutions in these roles significantly 
influence business decisions and usually have the authority to 
issue directives. The second proposed prioritization, Essential 
Roles, contains roles that ensure the business or process's day-
to-day functioning and operational excellence. These roles 
support the implementation and core processes of the strategic 
objectives. The third prioritization is Supporting Roles, which 
contain roles that support the VIR and ER in their work. They 
ensure that the necessary resources are available and take on 
functions required for the company's or projects' smooth 
functioning. SRs complement the VIRs and ERs and 
strengthen the overall system. If the new roles just introduced 
are categorized in this system, the Chief Innovation Officer 
would be part of the VIR, the AI specialist part of the ER, and 
the Remote Work Specialist part of the SR. It should be noted 
that the proposed prioritization has the same flexible character 
as the rest of the IRM structure. It can, therefore, be adapted 
to the specific process or project. Given the increasing 
complexity in the implementation of cooperation projects, the 
prioritization of roles to be executed is becoming increasingly 
important because it simplifies the essential components of the 
system architecture. Prioritizing roles can also have a positive 
effect on the allocation of resources. This allows resources to 
be focused on critical tasks, minimizing the risk of wasting 
limited resources on less important tasks while central tasks 
are not adequately supported. Prioritizing roles also helps to 
better manage potential risks. If it is revealed which roles 
directly jeopardize the common goal if they are not fulfilled, 
measures can be taken at an early stage to ensure that these 
roles are always supported and filled. Prioritization can also 
contribute to quality assurance. By clearly identifying the VIR, 
critical aspects can receive the necessary attention and be 
tested and validated accordingly. If new market conditions 
arise, the roles can be reprioritized flexibly on the basis of the 
original prioritization without changing the overarching goal. 
The separation between SR and ER ensures that supporting 

roles are designed in such a way that they can also work 
towards the ER in the long term, which can lead to an 
evolution and continuous improvement of the project. For 
these agility-promoting reasons, such prioritization is also 
used in the software development environment [40].  

In line with the considerations in the previous chapters, in 
particular the recommendations for action for roles, it is 
recommended that artificial intelligence be included as a 
permanent institution in the role model. This does not have to 
be a special AI, but it should be an integral part of any IRM 
structure to question whether one or more artificial 
intelligence could take on roles. Given the state of 
development of large language models such as the open-
source model Llama 3.1 [41] or the multimodal model GPT4o 
from OpenAI [42] compared to the first versions of these 
models, it is evident that artificial intelligence will be able to 
take on more and more tasks and thus roles in the future, such 
as routine tasks and decision-making processes. Current 
studies on the use of AI in organizations, which is steadily 
increasing in frequency and variation of use, come to a similar 
conclusion [37, 43]. In projects with a strong digital focus and 
the resulting software development, the use of AI can 
accelerate developers by up to 50% [44] and generally increase 
productivity, quality, and creativity within the development 
process [45]. Based on these developments, it can be 
concluded that the importance of artificial intelligence will 
continue to increase and will have a firm place in the future 
collaborative working world. It should, therefore, also be 
anchored in IRM. The implications of integrating artificial 
intelligence in the institutional dimension are wide-ranging. 
AI is becoming ever smarter, and its use is more diverse [46], 
while the costs of training the respective models are falling 
[47]. By taking over repetitive and easy-to-perform tasks, 
capacity can be created for more complex and creatively 
demanding core tasks. The challenges of using institutional AI 
lie, among other things, in the balanced use of this tool. Its use 
should not result in the displacement of humans through a pure 
AI fixation, but rather artificial intelligence should be a 
complementary and relieving tool in the sense of IRM. Future 
research must also determine the extent to which AI is truly 
creative and capable of taking on a wide range of roles in the 
future [48]. 

The second recommendation for expanding the institutional 
dimension is to differentiate according to geographical origin 
and the specialist area of the respective institution and to 
include this in the matrix if this makes sense for the specific 
situation. This way, a geographical balance can be established 
where necessary, and cross-border cooperation can be 
strengthened. However, differentiation by origin can also be 
made within national borders or an organization. An additional 
differentiation according to specialist areas and sectors can 
also identify possible gaps in expertise. In this way, in step two 
of the five-step process from Chapter 3.2, the identification of 
relevant institutions can be visually underpinned and verified. 
 
4.2 Operational and temporal dimension 

 
The temporal dimension takes on new significance in 

developing highly innovative products. In software 
development, for example, work is often done in short sprints 
using various tools such as SCRUM [49]. Shorter product life 
cycles and high innovation pressure require approaches such 
as the 'test-and-adapt' strategy or the rapid restructuring of 
different process phases [50]. 
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Therefore, the author of this paper recommends using 
software development life cycle steps (planning, defining, 
designing, building, testing, deployment) as a temporal 
dimension in addition to process or project phases [51]. 
However, the temporal dimension should also be aligned with 
methods such as design thinking [52], agile software 
development, or SCRUM to do justice to the digital 
acceleration described in chapter two. 

Another perspective should supplement the current 360° 
perspective of IRM. Artificial intelligence could be used to 
make data-based statements about emerging patterns and 
trends [53]. Based on historical data sets, an AI could be 
trained to carry out role evaluations to compare this with 
human-made evaluations. Furthermore, such an adapted AI 
could predict role suitability and identify risky institutions. 
Predictive analytics could identify risky institutions, such as 
those that cannot fulfill their role despite a high rating or do 
not fulfill their role to the defined end based on historical 
experience [54, 55]. This perspective supported by an AI can 
validate and expand the neutral perspective of an external 
expert or, in case of doubt, even replace it. At the same time, 
using AI in the operational dimension offers the possibility of 
developing role models without using people in a short period. 
For an initial analysis, identifying institutions and roles would 
be sufficient, and then letting the AI make statements about 
the respective suitability. Such a forward-looking analysis 
would be significantly less time-consuming than interviewing 
individual experts. Another option would be to inform such a 
trained A.I. of the jointly defined goal of the IRM so that it can 
then suggest roles and suitable and possibly missing 
institutions based on historical data. In existing role models, 
AI could be used in the operational dimension to monitor 
ongoing changes, gain insights, and, if necessary, issue early 
warnings, thereby facilitating and accelerating decision-
making processes [56]. There are also some challenges when 
using AI in the operational dimension. First, a technically 
suitable model must be identified and selected. This model 
will require a certain amount of fine tuning in order to 
individualize it for the intended use. This requires a data set of 
sufficient quantity and quality [57]. Finally, when using 
artificial intelligence, care should also be taken to ensure that 
it can make mistakes. Possible hallucination, such as with 
LLM, the generation of repetitive results and various result 
biases should be taken into account [58]. 
 
4.3 Additional considerations  

 
This chapter proposes additional considerations regarding 

further developing the IRM independent of dimensions. Focus 
groups are recommended as a suitable instrument for data 
collection regarding the five-step process and identifying roles 
and institutions. Focus groups are ideal for generating much 
information quickly compared to other methods. Participants 
are encouraged to interact with each other and inspire each 
other. At the same time, the moderator can steer the 
conversation in the desired direction [59]. The data obtained 
in this way is usually more valuable than data from individual 
interviews [60]. Different perspectives can be recorded, 
compared, and debated during data collection [61]. 

It is also recommended that a real-time IRM dashboard be 
set up. Using this dashboard, both the creator of the role model 
and all stakeholders involved can track the current status of the 

role model and recognize trends during the initial creation. 
Furthermore, such a dashboard is suitable for identifying and 
reacting to changes at an early stage. It would also be possible 
for the actors involved to provide feedback and enter queries. 

This feedback could, in turn, help develop the role model. 
Visualization also helps to reduce complexity and build an 
understanding of the model [62]. This reduction of complexity 
and, thus, improvement of the model's handling is a research 
gap in the literature on the IRM [11]. It can help to spread the 
use of the role model further. A heat map is recommended for 
visualizing the final matrix with the determined suitability 
distribution, as this allows suitability focal points and weak 
points to be quickly identified visually. To further increase the 
user-friendliness of the model and thus further strengthen 
acceptance, the stakeholders should also simplify the 
evaluation process as much as possible. If all institutions and 
roles are assessed, a large amount of data can quickly be 
entered. To ensure a high quantity of data with sufficient 
quality simultaneously, data entry should be made as 
convenient as possible for the evaluating actors. 

 
 

5. RESULT 
 

Chapter 5 shows all the results of the previous chapters in 
the form of an updated IRM matrix. The four dimensions of 
the matrix were expanded based on the author's suggestions 
and integrated into the IRM matrices previously existing in the 
literature in Figure 3. The newly developed role prioritizations 
(VIR, ER, SR) and the newly proposed economic, technical, 
and ecological roles can be found on the left-hand side. The 
upper side contains the temporal dimension, supplemented by 
the newly proposed software development cycles as examples. 
Artificial intelligence has been added to the operational 
dimension on the right-hand side and the institutional 
dimension at the bottom. 

AI contributes its evaluation perspective to the 360° 
perspective of the operational dimension. It supplements the 
neutral, self-assessment, and partner assessment with a further 
view and validates and substantiates the previous perspectives. 
The AI assessment is based on historical data and can be 
constantly updated. It helps to identify risk institutions and is 
continuously learning. In exceptional cases, the AI perspective 
can replace the other perspectives. Artificial intelligence is 
permanently listed as a potential role assumer within the 
institutional dimension. Due to the ever-growing field of 
artificial intelligence application, it is necessary to check its 
suitability for various roles and, if required, to have AI take 
over roles partially or entirely. The least that should be 
checked concerning an AI role takeover is whether it can 
provide significant support in executing the role. Furthermore, 
a visual subdivision according to geographical origin and area 
of specialization was added to the institutional dimension. This 
can support the identification of missing institutions and 
visually validate the selection criteria. The updated matrix in 
Figure 3 now contains significant changes in all its dimensions 
and has thus been adapted to the requirements of current cross-
border digital projects. It includes optimizations that did not 
previously exist in the IRM literature, addresses research gaps, 
and formulates further development potentials of the IRM 
developers. 
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Figure 3. Updated and supplemented matrix 
 
 
6. CONCLUSIONS 

 
As an economic system architecture, the IRM offers an 

instrument to enable cooperation in complex environments 
such as the Gaia-X project lighthouse family 4 Future Mobility. 
However, the new requirements induced by digitalization and 
geo-economic changes have not yet been integrated into the 
IRM literature. The dimensions of IRM were therefore 
scrutinized and updated. The research question was answered 
to the extent that an adjustment or update could be identified 
for each dimension of the IRM. Within the dimension of roles, 
the roles of Chief Innovation Officer, AI Manager, 
Sustainability Manager, and Remote Work Manager were 
included as new roles in the IRM. Furthermore, a new role 
prioritization was integrated into the IRM, which is used to 
differentiate between Very Important Roles, Essential Roles, 
and Supporting Roles. In addition, a new role category, 
ecological roles, has been integrated into the IRM. The 
operational dimension has been expanded to include the use of 
artificial intelligence. This AI is intended to enable a 
predictive and forecasting analysis based on historical data 
that complements human perspectives. In the temporal 
dimension, software development cycles were selected as 
temporal phases in order to meet the requirements of highly 
digital projects. In addition, the jointly defined goal was placed 
concisely above the matrix to keep the goal in sight. In the 
dimension of institutions, an option for geographical and 
expertise-specific differentiation was integrated into the IRM. 
This validates and visually supports the identification of 
institutions. In addition, artificial intelligence was integrated 

into the IRM as a fixed institution due to its ever-growing 
purpose. It is intended to take on roles, support the actors in 
concentrating on their core tasks, and reduce costs. The aim of 
the work was to develop and present an updated IRM matrix 
with all the optimizations. 

The work's limitations lie in the novelty of the theoretical 
model adaptations, which could not yet be empirically verified 
or falsified. Furthermore, the identified roles are generic and 
must be modified for specific use cases to meet their 
requirements. 

Future research should also address whether a fixed 
institution of robotics, analogous to artificial intelligence, 
should be introduced. Not only is Tesla already planning to use 
its humanoid robot Optimus Bot in production in 2025 [63], 
but current research also predicts an increase in the use of 
robotics in routine roles and thus increased efficiency in these 
processes [64]. This development will be further driven by 
improved human-robot interaction [65] so automation through 
robotics is already finding its way into corporate strategies 
[66]. Therefore, the author of this paper recommends 
considering a robotics institution as a potential role assumer in 
the future. 
 
 
REFERENCES  

 
[1] Petrescu, R.V.V. (2020). About supersonic flight and 

mach 3 flying. American Journal of Engineering and 
Applied Sciences, 13(3): 451-476. 
https://doi.org/10.3844/ajeassp.2020.451.476 

3196



[2] Klein, A., Sørensen, C., Freitas, A.S. de, Pedron, C.D.,
Elaluf-Calderwood, S. (2020). Understanding
controversies in digital platform innovation processes:
The Google Glass case. Technological Forecasting and
Social Change, 152: 119883.
https://doi.org/10.1016/j.techfore.2019.119883

[3] Didari, A. (2017). Windows phone, doomed or pushed to
fail? A comprehensive analysis of smartphone market
with respect to operating systems and scenario analysis
for Microsoft to investigate the possibility of better future. 
Master thesis, The University of Bergen.
https://bora.uib.no/bora-xmlui/handle/1956/16940.

[4] Bryant, T.B. (2020). Supersonic travel—A business
perspective. In International Aerospace Congress 1995:
Proceedings; Second Pacific International Conference on 
Aerospace and Technology; Sixth Australian
Aeronautical Conference, pp. 703-710.
https://doi.org/10.3316/informit.677755103758932

[5] Kim, L. (2018). The lessons of google glass: Aligning
key benefits and sociability. In Lecture Notes in
Computer Science. Springer International Publishing.
https://doi.org/10.1007/978-3-319-92043-6_31

[6] Guthrie McNerney, R., Galang, B. (2023). Mass-market
augmented reality: The difficulty behind its integration
and the path to success. Journal of Student Research,
12(2): 1-14. https://doi.org/10.47611/jsrhs.v12i2.4905

[7] Novac, O.C., Novac, M., Gordan, C., Berczes, T.,
Bujdosó, G. (2017). Comparative study of Google
Android, Apple iOS and Microsoft Windows Phone
mobile operating systems. In 2017 14th International
Conference on Engineering of Modern Electric Systems
(EMES), Oradea, Romania, pp. 154-159.
https://doi.org/10.1109/EMES.2017.7980403

[8] Jevremović, S., Grabovica, N. (2019). Comparative
analysis of android and windows phone operating
systems. The Journal of Information Technology and
Multimedia Systems - Info M, 2019(69): 43-49.
https://infom.fon.bg.ac.rs/index.php/infom/article/view/
67.

[9] Roberts, T.L., Cheney, P.H., Sweeney, P.D. (2002).
Project characteristics and group communication: An
investigation. IEEE Transactions on Professional
Communication, 45(2): 84-98.
https://doi.org/10.1109/TPC.2002.1003690

[10] Dehnert, M., Santelmann, B. (2021). Are individual
mindfulness and stewardship climate success factors for
digital transformation projects? In 2021 IEEE 23rd
Conference on Business Informatics (CBI), Bolzano,
Italy, 1: 21-30.
https://doi.org/10.1109/CBI52690.2021.00013

[11] Schulz, W.H., Franck, O. (2022). The institutional role
model: A system-dynamic approach to reduce
complexity. International Journal of Sustainable
Development and Planning, 17(2): 351-361.
https://doi.org/10.18280/ijsdp.170201

[12] Schulz, W., Franck, O., Smolka, S. (2021). Die Theorie
der institutionellen Rollenmodelle als Grundlagentheorie
für Transformationsprozesse in Organisationen. In
Organisationskompetenz Zukunftsfähigkeit.
https://doi.org/10.1007/978-3-662-62148-6_5

[13] Gaia-X 4 Future Mobility. https://www.gaia-
x4futuremobility.de/, accessed on Jan. 17, 2024.

[14] moveID Consortium. https://moveid.org/, accessed on
Jan. 17, 2024.

[15] Ocakci, E., Niemann, J., Luminosu, C., Taucean, I.
(2021). An overview of the production capacity and
operational optimization in the framework of industry 4.0. 
MATEC Web of Conferences, 343: 05009.
https://doi.org/10.1051/matecconf/202134305009

[16] Wolf, H., Bleek, W.G. (2011). Agile
Softwareentwicklung: Werte, Konzepte und Methoden.
dpunkt.verlag.

[17] Yang, C., Wang, X., Lu, Y., Liu, H., Le, Q.V., Zhou, D.,
Chen, X. (2023). Large language models as optimizers.
arXiv preprint arXiv:2309.03409.
https://doi.org/10.48550/arXiv.2309.03409

[18] Bugayenko, Y., Bakare, A., Cheverda, A., Farina, M.,
Kruglov, A., Plaksin, Y., Pedrycz, W., Succi, G. (2023).
Prioritizing tasks in software development: A systematic
literature review. PLoS ONE, 18(4): e0283838.
https://doi.org/10.1371/journal.pone.0283838

[19] Last, C. (2020). Global brain: Foundations of a
distributed singularity. In World-Systems Evolution and
Global Futures. https://doi.org/10.1007/978-3-030-
33730-8_16

[20] Heylighen, F. (2015). Return to Eden? Promises and
perils on the road to a global superintelligence. In The
End of the Beginning: Life, Society and Economy on the
Brink of the Singularity. Humanity+ Press.

[21] Corbo, L., Kraus, S., Vlačić, B., Dabić, M., Caputo, A.,
Pellegrini, M.M. (2023). Coopetition and innovation: A
review and research agenda. Technovation, 122(C):
102624.
https://doi.org/10.1016/j.technovation.2022.102624

[22] Brooks, L., Gendron-Carrier, N., Rua, G. (2018). The
local impact of containerization. Finance and Economics
Discussion Series 2018-045. Washington: Board of
Governors of the Federal Reserve System.
https://doi.org/10.17016/FEDS.2018.045

[23] Roblek, V., Meško, M., Bach, M.P., Thorpe, O., Šprajc,
P. (2020). The interaction between internet, sustainable
development, and emergence of society 5.0. Data, 5(3):
80. https://doi.org/10.3390/data5030080

[24] Bouncken, R.B., Gast, J., Kraus, S., Bogers, M. (2015).
Coopetition: A systematic review, synthesis, and future
research directions. Review of Managerial Science, 9(3):
577-601. https://doi.org/10.1007/s11846-015-0168-6

[25] Meena, A., Dhir, S., Sushil, P. (2022). A review of
coopetition and future research agenda. Journal of
Business & Industrial Marketing, 38(1): 118-136.
https://doi.org/10.1108/JBIM-09-2021-0414

[26] Luo, Y. (2007). A coopetition perspective of global
competition. Journal of World Business, 42: 129-144.
https://doi.org/10.1016/j.jwb.2006.08.007

[27] Scholtes, I., Mavrodiev, P., Schweitzer, F. (2016). From
Aristotle to Ringelmann: A large-scale analysis of team
productivity and coordination in open source software
projects. Empirical Software Engineering, 21(2): 642-
683. https://doi.org/10.1007/s10664-015-9406-4

[28] Erlei, P.D.M. (2018). Definition: Moral Hazard [Text].
https://wirtschaftslexikon.gabler.de/definition/moral-
hazard-41628; Springer Fachmedien Wiesbaden GmbH.
https://wirtschaftslexikon.gabler.de/definition/moral-
hazard-41628/version-264990.

[29] Schnackenberg, A.K., Tomlinson, E.C. (2016).
Organizational transparency: A new perspective on
managing trust in organization-stakeholder relationships.

3197



Journal of Management, 42(7): 1784-1810. 
https://doi.org/10.1177/0149206314525202 

[30] Bond-Barnard, T.J., Fletcher, L., Steyn, H. (2018).
Linking trust and collaboration in project teams to project 
management success. International Journal of Managing
Projects in Business, 11(2): 432-457.
https://doi.org/10.1108/IJMPB-06-2017-0068

[31] Schulz, W.H., Joisten, N., Arnegger, B. (2019).
Development of the institutional role model as a
contribution to the implementation of co-operative
transport systems. https://doi.org/10.2139/ssrn.3421107

[32] Schulz, W.H., Franck, O., Smolka, S., Geilenberg, V.
(2021). Nachhaltigkeit und ressourceneffizienz bei
unternehmensübergreifenden kooperationen: Die theorie
der institutionellen rollenmodelle als grundlage für best
practices. In Nachhaltiger Konsum: Best Practices aus
Wissenschaft, Unternehmenspraxis, Gesellschaft,
Verwaltung und Politik. Springer Fachmedien.
https://doi.org/10.1007/978-3-658-33353-9_21

[33] Schulz, W.H., Franck, O., Smolka, S. (2021). Die
Theorie der institutionellen rollenmodelle - der
restrukturierungsansatz für unternehmen zur
bewältigung der COVID-19 krise. In Mobilität nach
COVID-19: Grenzen - Möglichkeiten – Chancen.
Springer Fachmedien. https://doi.org/10.1007/978-3-
658-33308-9_1

[34] Vaska, S., Massaro, M., Bagarotto, E.M., Dal Mas, F.
(2021). The digital transformation of business model
innovation: A structured literature review. Frontiers in
Psychology, 11: 539363.
https://doi.org/10.3389/fpsyg.2020.539363

[35] McPhail, R., Chan, X.W. (Carys), May, R., Wilkinson,
A. (2024). Post-COVID remote working and its impact
on people, productivity, and the planet: An exploratory
scoping review. The International Journal of Human
Resource Management, 35(1): 154-182.
https://doi.org/10.1080/09585192.2023.2221385

[36] Statista Research Department. (2024). Künstliche
Intelligenz—Anwendung 2023. Statista.
https://de.statista.com/statistik/daten/studie/1248568/um
frage/ki-anwendung-in-standard-geschaeftsprozessen-
nach-branche/.

[37] Statista. (2024). KI - Implementierung 2023. Statista.
https://de.statista.com/statistik/daten/studie/1475626/um
frage/ki-implementierung-in-mindestens-einer-
unternehmensfunktion/.

[38] EU. (2024). Corporate sustainability reporting—
European Commission. 
https://finance.ec.europa.eu/capital-markets-union-and-
financial-markets/company-reporting-and-
auditing/company-reporting/corporate-sustainability-
reporting_en.

[39] Statista. (2020). Green Economy. Statista.
https://de.statista.com/statistik/studie/id/71935/dokumen
t/green-economy/.

[40] Block, S. (2023). Digitale transformation & agile
priorisierung. In Large-Scale Agile Frameworks: Agile
Frameworks, agile Infrastruktur und pragmatische
Lösungen zur digitalen Transformation. Springer.
https://doi.org/10.1007/978-3-662-62048-9_2

[41] Introducing Llama 3.1: Our most capable models to date.
Meta AI. https://ai.meta.com/blog/meta-llama-3-1/,
accessed on Jul. 25, 2024.

[42] Hello GPT-4o. https://openai.com/index/hello-gpt-4o/,

accessed on Jul. 25, 2024. 
[43] Bankins, S., Ocampo, A.C., Marrone, M., Restubog,

S.L.D., Woo, S.E. (2024). A multilevel review of
artificial intelligence in organizations: Implications for
organizational behavior research and practice. Journal of
Organizational Behavior, 45(2): 159-182.
https://doi.org/10.1002/job.2735

[44] Peng, S., Kalliamvakou, E., Cihon, P., Demirer, M.
(2023). The impact of AI on developer productivity:
Evidence from GitHub Copilot (arXiv:2302.06590).
arXiv. https://doi.org/10.48550/arXiv.2302.06590

[45] Saklamaeva, V., Pavlič, L. (2024). The potential of AI-
driven assistants in scaled agile software development.
Applied Sciences, 14(1): 319.
https://doi.org/10.3390/app14010319

[46] Giattino, C., Mathieu, E., Samborska, V., Roser, M.
(2024). Artificial Intelligence. Our World in Data.
https://ourworldindata.org/artificial-intelligence.

[47] ARK Investment. (2023). BIG IDEAS 2023.
https://research.ark-
invest.com/hubfs/1_Download_Files_ARK-
Invest/Big_Ideas/ARK%20Invest_013123_Presentation
_Big%20Ideas%202023_Final.pdf.

[48] Lu, S., Bigoulaeva, I., Sachdeva, R., Madabushi, H.T.,
Gurevych, I. (2024). Are emergent abilities in large
language models just in-context learning?
(arXiv:2309.01809). arXiv.
https://doi.org/10.48550/arXiv.2309.01809

[49] Fiedler, M. (2018). Scrum. In Lean Construction - Das
Managementhandbuch: Agile Methoden und Lean
Management im Bauwesen. Springer.
https://doi.org/10.1007/978-3-662-55337-4_14

[50] Denaro, G., Pezzè, M., Tosi, D. (2013). Test-and-adapt:
An approach for improving service interchangeability.
ACM Transactions on Software Engineering and
Methodology, 22(4): 1-43.
https://doi.org/10.1145/2522920.2522921

[51] S, S. (2017). A study of software development life cycle
process models. SSRN Scholarly Paper, 2988291.
https://doi.org/10.2139/ssrn.2988291

[52] Grots, A., Pratschke, M. (2009). Design thinking—
kreativität als methode. Marketing Review St. Gallen,
26(2): 18-23. https://doi.org/10.1007/s11621-009-0027-
4

[53] Kumar, D. (2023). The use of artificial intelligence in
data analysis and business intelligence. In AI and
Emotional Intelligence for Modern Business
Management. IGI Global. https://doi.org/10.4018/979-8-
3693-0418-1.ch020

[54] Khang, A., Gujrati, R., Uygun, H., Tailor, R.K., Gaur, S.
(2024). Data-Driven Modelling and Predictive Analytics
in Business and Finance: Concepts, Designs,
Technologies, and Applications. CRC Press.

[55] Bharadiya, J. (2023). Machine learning and AI in
business intelligence: Trends and opportunities.
International Journal of Computer (IJC), pp. 123-134.

[56] Brintrup, A., Kosasih, E., Schaffer, P., Zheng, G.,
Demirel, G., MacCarthy, B.L. (2024). Digital supply
chain surveillance using artificial intelligence:
Definitions, opportunities and risks. International
Journal of Production Research, 62(13): 4674-4695.
https://doi.org/10.1080/00207543.2023.2270719

[57] Lin, X., Wang, W., Li, Y., Yang, S., Feng, F., Wei, Y.,
Chua, T.S. (2024). Data-efficient Fine-tuning for LLM-

3198



based recommendation. In Proceedings of the 47th 
International ACM SIGIR Conference on Research and 
Development in Information Retrieval, Washington DC 
USA, pp. 365-374. 
https://doi.org/10.1145/3626772.3657807 

[58] Wei, J., Yao, Y., Ton, J.F., Guo, H., Estornell, A., Liu,
Y. (2024). Measuring and Reducing LLM Hallucination
without Gold-Standard Answers (arXiv:2402.10412).
arXiv. https://doi.org/10.48550/arXiv.2402.10412

[59] Gundumogula, M. (2020). Importance of focus groups in
qualitative research. International Journal of Humanities
and Social Science (IJHSS), 8(11): 299.
https://doi.org/10.24940/theijhss/2020/v8/i11/HS2011-
082

[60] Thomas, L., MacMillan, J., McColl, E., Hale, C., Bond,
S. (1995). Comparison of focus group and individual
interview methodology in examining patient satisfaction
with nursing care. Social Sciences in Health, 1(4): 206-
220.

[61] Bohnsack, R., Przyborski, A. (2007). 
Gruppendiskussionsverfahren und focus groups. In 
Qualitative Marktforschung: Konzepte—Methoden—
Analysen. Gabler. https://doi.org/10.1007/978-3-8349-
9258-1_31 

[62] Andersson, A.W., Jansson, A., Sandblad, B., Tschirner,
S. (2014). Recognizing complexity: Visualization for
skilled professionals in complex work situations. In
Building Bridges: HCI, Visualization, and Non-formal
Modeling. Springer. https://doi.org/10.1007/978-3-642-

54894-9_5 
[63] Heise online. (2024). Humanoide Roboter: Tesla will

Optimus Bot 2025 in Automobil-Produktion einsetzen.
heise online. https://www.heise.de/news/Humanoide-
Roboter-Tesla-will-Optimus-Bot-2025-in-Automobil-
Produktion-einsetzen-9809466.html, accessed on Jul. 25,
2024.

[64] Oyeniyi, L.D., Ugochukwu, C.E., Mhlongo, N.Z. (2024). 
Robotic process automation in routine accounting tasks:
A review and efficiency analysis. World Journal of
Advanced Research and Reviews, 22(1): 695-711.
https://doi.org/10.30574/wjarr.2024.22.1.1156

[65] Obrenovic, B., Gu, X., Wang, G., Godinic, D.,
Jakhongirov, I. (2024). Generative AI and human-robot
interaction: Implications and future agenda for business,
society and ethics. AI & Society.
https://doi.org/10.1007/s00146-024-01889-0

[66] Moderno, O.B.S., Braz, A.C., Nascimento, P.T.S. (2023). 
Robotic process automation and artificial intelligence
capabilities driving digital strategy: A resource-based
view. Business Process Management Journal, 30(1):
105-134. https://doi.org/10.1108/BPMJ-08-2022-0409

NOMENCLATURE 

IRM Institutional Role Model 
AI Artificial Intelligence 

3199


	1. Introduction
	4.3 Additional considerations




