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Abstract. Robotic Process Automation (RPA) is the rule-based automation of business processes by software bots mimicking human interactions. The aims of this paper are to provide insights into three
RPA use cases from the automotive domain as well as to derive the
main challenges to be tackled when introducing RPA in this domain. By
means of an exploratory case study, the three use cases are selected from
real RPA projects. A systematic method for analyzing the cases is applied. The results are structured along the stages of the lifecycle model
of software development. We provide information on every lifecycle stage
and discuss the respective lessons learned. In detail, we derive five challenges that should be tackled for any successful RPA implementation in
the automotive domain: (1) identifying the right process to automate,
(2) understanding the factors influencing user acceptance, (3) explaining
RPA to the users, (4) designing human bot interaction, and (5) providing
software development guidelines for RPA implementation.
Keywords: Robotic Process Automation, RPA, Exploratory Case
Study, Use Case, Automotive Industry.

1

Introduction

To stay competitive in their market, companies need to organize their business
processes in an efficient and cost-effective manner [11]. They, therefore, demand
for an increasing degree of process automation. A promising approach is provided by Robotic Process Automation (RPA), which aims to automate business
processes or parts of them by software robots (bots for short) mimicking human
interactions. Thus, an increasing number of companies have been running RPA
initiatives [2].
Scientifically, RPA has been investigated in various directions, e.g., systematic literature reviews [6, 17], case studies in areas like shared services [10, 22]
and telecommunications [16, 23], methods fostering RPA implementation [4, 7],
and attempts to quantify RPA effects [20]. However, there exists little research
on introducing RPA in the automotive industry. Consequently, lessons learned
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resulting from RPA application in this domain have not been extensively reported in literature yet. This raises the question whether and–if yes–how RPA
projects in automotive industry can be successfully completed.
The purpose of this paper is to gain a better understanding of RPA projects.
Moreover, we want to highlight the challenges that need to be tackled to enable
a successful RPA implementation. We conduct an exploratory case study in the
automotive industry to find out what is happening, to gain novel insights into
real world projects, and to generate ideas for new research [21].
The remainder of the paper is organized as follows: Section 2 summarizes
existing RPA case studies and the lessons learned in their context. Section 3
describes the method we applied for this case study research. The results are
presented in Section 4, followed by a cross-case analysis and a systematic derivation of the challenges in automotive industry in Section 5.

2

Related Work

We summarize results from existing RPA case studies with a focus on the lessons
learned for a successful RPA implementation. To the best of our knowledge, no
case study exists that has been conducted in the automotive domain. Therefore,
we focus on giving an overview of RPA case studies in general. These lessons
learned are used in Section 5 to classify our results.
In [8], RPA in business process outsourcing is introduced with the goal to
create and validate premium advice notes. Overall, 14 processes are automated
with 120.000 cases per month resulting in cost savings of 30%. Eight lessons
learned are emphasized: (1) RPA needs a sponsor, (2) a culture of business
innovation and technology accelerates RPA adoption, (3) RPA should sit in the
business, (4) processes should be standardized and stabilized before automation,
(5) RPA must comply with enterprise architecture policies, (6) internal RPA
capability should be built, (7) bots should be multi-skilled, and (8) internal
communication is highly important for RPA projects.
The RPA journey of an energy supplier is presented in [9]. One process is automated to resolve infeasible customer meter readings. In total, 25 processes are
automated with 1 million cases per month. The lessons learned that are reported
in [8] are picked up and expanded with further aspects: the composition of the
RPA teams should evolve over time, continuous prototyping becomes necessary
to expand RPA to new business contexts, RPA should complement enterprise
information systems, and components should be reused to scale quickly and to
reduce development costs.
The RPA journey of a shared service company automating the generation of
the financial close is described in [10]. Overall, 44 processes are automated saving
45 Full Time Equivalents (FTEs). The lessons learned are to pick the right RPA
approach (i.e., to differentiate between screen automation and process automation), to redesign work prior to implementation, and to prepare the employees.
[22] presents another RPA journey in shared service highlighting sub-processes
that may be subject to RPA, e.g., copy data from an Excel sheet to a human
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resource management system. Finally, [22] emphasizes that RPA benefits are
immense, but results (e.g., faster processes or FTE savings) cannot be always
guaranteed.
An RPA journey of a telecommunication company is presented in [16]. Two
processes are discussed, i.e., bundle support tools for the field service technician on one hand and proactive problem solving on the other. During the RPA
journey, 800 FTEs are saved. As lessons learned, RPA should be designed and
implemented in an agile way, RPA impact on staff members should be carefully
managed, and technical and organizational interrelations should be investigated
from the beginning. Another RPA journey in telecommunications is described in
[23]: 15 processes are automated with around 500.000 cases per month. RPA is
considered as one tool working hand in hand with process elimination, process
improvement, and other business process tools. As the two main lessons learned,
bots require more explicit instructions than humans and some risks need to be
taken to successfully introduce RPA.
How to automate the generation of a payment receipt with a business process outsourcing provider is described in [1]. The as-is and to-be processes are
described, and it is shown how RPA increases productivity, e.g., the group using
the RPA bot could handle 21% more cases than the one without bot. Another
RPA use case in the same domain is presented in [5]–the automated processes update employee payment details and create employment relationships. The lessons
learned include preparing the IT department and developing RPA capabilities,
addressing fears about losing jobs, selecting processes carefully, and measuring
process improvements.
In [3], RPA is applied to digital forensics in two use cases: keyword search on
forensic platforms and import evidence files to a forensic platform. As main lesson
learned, special forensic software cannot be properly automated with available
RPA software solutions.
The case study presented in [12] emphasizes the benefits of RPA for mastering
data management. Companies are accompanied to show the qualitative benefits
achieved with RPA, including improved data quality, reduced human errors,
increased productivity, and decreased costs. As particular lesson learned it is
mentioned to overcome the lack of understanding RPA technology.
In [24], an RPA system supporting corporate service providers is presented.
Both the as-is and the to-be processes are described, and RPA is evaluated
quantitatively. Concrete numbers to productivity improvements (over 1,000%)
are provided and managerial impacts are derived. No lessons learned are given.
Finally, [18] investigates RPA use cases in procurement to explore practical
implications and the impact on the procurement functions. The use cases are further analyzed regarding challenges during RPA implementation, e.g., employees
fear to change their working habits, or the procurement function needs to be
mature. Details on the concrete cases are missing.
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3

Methodology

This section presents the method we applied to conduct the RPA case study in
the automotive domain. A case study in software engineering is “an empirical
enquiry that draws on multiple sources of evidence to investigate one instance
(or a small number of instances) of a contemporary software engineering phenomenon within its real-life context” [14] to improve the software engineering
process and the resulting product, i.e., the RPA bot in the context of this work
[14]. We combine the methodologies presented in [14], [21], and [25] and obtain
the following method: first, the case study is designed, research questions are
derived, and use cases are selected (cf. Section 3.1). Second, the data collection
method is defined (cf. Section 3.2). Third, the data analysis method is selected
(cf. Section 3.3).
3.1

Case Study Design

Introducing RPA in the automotive domain has been little studied in the literature and, hence, concrete RPA applications, i.e., use cases, are still rare. Existing
case studies, e.g., [1], focus on the benefits, risks, and results of RPA. The aim of
the study presented in this paper is to explore RPA use cases in the automotive
industry along the software lifecycle model [13]. Furthermore, the challenges to
be tackled for each lifecycle stage are derived [4, 7]:
– The Analysis Stage focuses on understanding and analyzing the as-is process,
which is the candidate to be automated with RPA.
– The Product Design Stage defines the to-be process that shall be executed
by the bot.
– The Coding and Testing Stage implements the RPA bot according to the
design defined in the previous stage. The bot is tested to determine whether
it behaves correctly.
– The Operation Stage deploys, maintains, and operates the RPA bot. Moreover, it measures its performance.
Research Question Definition. In [20], we discovered that RPA projects
in the automotive industry do not always achieve the positive benefits promised
in the literature. Therefore, our general research question is “What challenges
are raised in each lifecycle stage?”. In detail, different aspects in each stage are
questioned to answer the general research question. For the analysis stage we
consider the following aspects: (1) How does the as-is process look like? (2) What
problems exist with the as-is process?, and (3) What are the goals of the RPA
project? The product design stage, in turn, addresses the two aspects: (1) How
does the to-be process look like? and (2) Is the process standardized, i.e., can the
number of process variants be kept small? For the coding and testing stage we
consider the following aspects: (1) How long does coding and testing of the RPA
bot take? and (2) What problems arise in this stage? Finally, the operation stage
addresses four aspects, namely: (1) When is the bot released? (2) How is the bot
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communicated to the users? (3) How much time is needed for maintenance?, and
(4) What are the lessons learned in the RPA project?
Case Selection. In order to select appropriate cases to identify general
challenges of RPA implementation in the automotive domain, we consider the
following criteria [21]: availability of information, variation of cases, and repeatability. In this context, it is noteworthy that one of the authors deals with the
selection of processes in RPA projects in automotive engineering. Over a period
of one and a half years, she decided in 42 cases whether or not the suggested
process should be automated with RPA (cf. Figure 1). 31 of them were rejected
as they were unsuitable for RPA (19), did not save enough FTEs (8), or for
other reasons (4). Hence, 11 processes were automated with RPA, of which two
each failed during coding and testing, respectively. Two processes are still in the
testing stage, five were successfully completed. Thereof two are retired and three
are actively used. Information was available for all 42 processes as one of the
author is part of the RPA team. To ensure the variation of cases, we want to
explore one process that failed after testing, one successfully completed, and one
being active. Finally, the repeatability criteria results in the selection of the processes called Process 1 (Ordering), Process 2 (Construction Report Creation),
and Process 3 (Report Generation).

suggested
processes

rejected
processes

unsuitable for
RPA

19

not enough
FTEs saved

42

implemented
processes

31

other reasons
8

failed
4

in Testing
4

during Coding

Process 1

completed
2

during Testing
2

11

5

retired
2

Process 2

actively used
2

Process 3

3

Fig. 1. Processes suggested for automation with RPA.

3.2

Data Collection Method

The data is collected from primary and secondary data sources to ensure data triangulation [21]. We conducted semi-structured interviews with the main actors
involved in RPA projects. Each interview lasted around one hour. The interviews were recorded and transcribed. The basis for the interview are the general
research question, the aspects defined above, and our observations during the
RPA projects. The interview guideline is, therefore, structured as follows:
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1. Analysis: process before automation, problems with manual process, and
RPA expectations.
2. Product Design: process standardization and process after automation.
3. Coding and Testing: duration and problems.
4. Operation: release date, communication of RPA, problems during usage,
effort for maintenance, and lessons learned.
5. Additional comments.
Secondary data originated from (1) the observations we made during process analyses and (2) archival data (e.g., meeting minutes, technical documents,
management documents, and reports). In addition, these data were used to validate the statements made during the interviews. Note that the combination of
primary and secondary data fosters internal validity of the collected data [21].
3.3

Data Analysis Method

All gathered data are analyzed in a structured way to draw conclusions [25]
and to answer our research question. First of all, the three cases are treated
separately. Problems and challenges are reported for each lifecycle stage and are
summarized as lessons learned. Afterwards a cross-case synthesis is performed to
generalize the lessons learned from the three cases [21]. The general challenges
are derived from the interview results and are presented to the participants for
confirmation. After this confirmation, we compare our challenges with findings
from the literature to classify our results in current research.
Confidentiality and privacy rules set out by the company are followed all
time.
Special attention is paid to validity and reliability of the data analysis [21].
Internal validity is achieved by analyzing data from different data sources. Therefore, eventually biased interview data can be objectified.

4

Results

This section describes, analyses, and explains the three selected cases, i.e., Process 1 (Ordering), Process 2 (Construction Report Creation), and Process 3
(Report Generation), separately along the aforementioned lifecycle stages [21].
4.1

Process 1 - Ordering

Analysis. Figure 2 visualizes Process 1 before RPA implementation using the
Business Process Model and Notation (BPMN). If engineers need a part, they
send the order to an employee checking for its completeness. If the order is
incomplete, the engineer is notified accordingly to provide the missing details.
Otherwise, the employee logs into the order system, copies and pastes the order
details from the e-mail into the system, saves and submits the order, and notifies
the engineer about the creation of the order. As problems of this as-is process the
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system is very slow and, therefore, takes a long time to completion. Additionally,
the task is a simple copy and paste task. Hence, the management supported the
implementation of the bot to relieve the employees from this tedious task.

Engineer
creates order

Notification received

Send e-mail
with order
details

Notification received

Complete
order details

Employee
Notify of
missing order
details

order
format

Check
completeness
of order
Order received
details

No

Employee

Human Workforce

Engineer

Engineer

Login
order
system

Yes
Check passed

Copy, paste
order details
from e-mail
into system

Save and
send order

Notify of
creation of
order

Fig. 2. BPMN Model of Process 1 (Ordering) before RPA implementation.

Product Design. The process has not been standardized prior to RPA
implementation. For the engineer the procedure remains the same. For the employee, in turn, an additional check becomes necessary: if the received order is
suitable for the RPA bot, it is forwarded to the bot, which then performs the
subsequent process steps. Afterwards, the employee is informed, and then needs
to submit the order and notify the engineer (cf. Figure 3). If the bot fails, the
employee receives a generic error message not providing any details. Therefore,
the results from the bot are not the same as if done manually, as one cannot see
exactly what error has occurred where.
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Fig. 3. BPMN Model of Process 1 (Ordering) after RPA implementation.
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Coding/Testing. Coding the RPA bot took the RPA developer 1.5 months,
followed by 2 months spent on testing. As major problem during coding, selectors
(i.e., attributes of a graphical user interface element to tell the bot how to interact
with the interface) did not work properly with the order system and a lot of
workarounds with keyboard shortcuts became necessary. Obtaining the necessary
access rights for the bot turned out to be difficult. The IT department did not
want a bot operating in their order system.
Operation. The operation stage started with problems, as moving the code
from integration to production did not work properly. Problems undiscovered
in the testing stage occurred, e.g., selectors no longer worked. Employees who
should test the bot did not use it after it had turned out that the process differs
from the manual one and input documents need to be generated solely for the
bot. Therefore, the users preferred staying with the manual process. The RPA
developer still spent around 1-2 hours per week for maintaining the bot. In the
end, the bot did not go live but was retired after testing due to the sketched
problems. In addition, management changed and the new management no longer
supported the project.
Lessons Learned. As the most important lesson learned from this RPA
project significantly more efforts and time need to be spent in process analysis
and documentation. The selected process should be standardized and mature.
Furthermore, the process should be precisely documented to facilitate the coding of the RPA bot. Another lesson learned concerns user acceptance: In the
given project users did not accept the bot and preferred to execute the process
manually.
4.2

Process 2 - Construction Report Creation

Analysis. Process 2 describes the generation of reports informing other engineers about changed data (cf. Figure 4). After engineers have corrected construction data, they log into the reporting system to download the report with the
newly corrected data. Further, they run an Excel Macro to highlight important
data, then save the report on the filesystem, and runs another macro to compare the new version with the previous one. Afterwards, they comment on the
changes and inform all concerned engineers accordingly. As a major problem of
this process, the reporting system is a legacy system. During the generation of
the report, which takes around one hour, the engineers can no longer work on
their computers and just have to wait. Additionally, the process is error-prone.
The expected savings of using RPA with this process were 2.4 FTEs. Hence,
even though management did not support the RPA project and it was clear that
the reporting system will soon change, this RPA use case was realized.
Product Design. During product design, the folder structure of the filesystem was standardized. Special attention was paid to design the RPA bot to
deliver exactly the same result as if performing the process manually. This resulted in the process depicted in Figure 5: The engineers correct data and log into
the reporting system. However, instead of downloading the report right away,
they assign the task to the RPA bot. The next day, they can find all prepared

Process 2
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Correct data
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Fig. 4. BPMN Model of Process 2 (Construction Report Creation) before RPA implementation.
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documents in the filesystem and focus on commenting and communicating the
changes. Twice a day, the RPA bot logs into the reporting system and downloads all assigned reports, runs the Excel Macro to highlight important data, and
saves the reports on the filesystem. On the latter, a second Excel Macro is run
to compare the new report with its previous version and to save the prepared
files on the filesystem. The two processes are decoupled, except for the report
withdatabase
RPA used by both the bot and the engineer.
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Fig. 5. BPMN Model of Process 2 (Construction Report Creation) after RPA implementation.

Coding/Testing. Coding the RPA bot took the RPA developer 2 weeks,
afterwards 2 weeks were spent for testing. No major problems occurred. The bot
went live in April 2019. The reporting system was changed one year later, the
documents are now generated via server and the bot is no longer needed.
Operation. After going live, the employees who had to use the bot received
training, a detailed description of how to use the bot, and a live demonstration.
During usage of the bot, no problems occurred for users. Concerning maintenance, the RPA developer spent around one hour per week.
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Lessons Learned. The most important lessons learned from this RPA case
are to ensure management support and to standardize inputs. Without support
from the management, as in the case of Process 2, it is hard to successfully
complete such a project. To ensure the support, it is important to understand
what RPA is and what can be done with this technology. According to the RPA
developer, most problems with RPA are caused by errors of the employee, e.g.,
typing errors. Therefore, he suggests only using input from IT tools and design
the human bot interaction accordingly. Overall, the RPA developer emphasizes
the huge potential for RPA in future, but wishes more support for the RPA
developers concerning guidelines and best practices of RPA implementation.
4.3

Analysis. In Process 3, reports are generated by logging into the report system
and creating the desired specifications (cf. Figure 6). Every Sunday, the engineer receives an automated e-mail from the reporting system. By clicking on the
attachment, the report is generated and the engineer can save it on the filesystem. As major problem of this process, the time it takes to generate the report
from the attachment is too long. For around 10 minutes the engineer cannot do
anything else than waiting for the desired report to be loaded. Therefore, the
management supported the RPA implementation of this process.
Engineer

report
format
Engineer

Process 3

Process 3 - Report Generation

Start process

Login
reporting
system

Create
specifications
for report
every Sunday
report
specification
rules

Receive
automated
e-mail from
system

Click on
attachement
to generate
report

Save report
on filesystem

End process

report

Fig. 6. BPMN Model of Process 3 (Report Generation) before RPA implementation.

Product Design. The product design stage started with standardizing the
process and, in particular, the filesystem. The engineers were asked whether a
weekly report is sufficiently up-to-date, which they agreed on, especially as the
results remain the same as for the manual process. After RPA implementation,
the process works as follows (cf. Figure 7): the engineers log into the system,
specify the reports they need, and configure the e-mail client such that the
bot receives the automated e-mails from the system. For this purpose, every
Sunday the bot receives these e-mails, clicks on the attachments, and generates
the report. Afterwards, an Excel Macro is executed for comparing the current
reports with the one-week old ones and the reports are saved on the filesystem.
Consequently, the engineers can always find a weekly up-to-date report on the
filesystem. The two workforces work decoupled from one another. However, the
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Fig. 7. BPMN Model of Process 3 (Report Generation) after RPA implementation.

Coding/Testing. After two months, the bot was coded and tested by the
RPA developer. During this period, no problems occurred. Especially, the bot
only required reading access rights for the report system and writing access to
the filesystem managed by the department.
Operation. The bot has been live since May 2019 and will be outdated in
about 2 years when a new reporting system will be built. Despite the maintenance
effort of 2 hours per week, the bot is a great success.
Lessons Learned. Again, the lesson learned in this case is to use standardized input, ideally provided by an IT tool, and to design the human bot interaction accordingly. The developer believes that he has implemented the most
appropriate process for RPA. Subsequently proposed processes were not suited
for an automation using RPA. Therefore, it is challenging to identify the right
process to automate. In general, RPA is difficult to understand for colleagues
believing in the automation of everything. The department is quite disillusioned
and has no ideas what else could be automated by RPA. Additionally, the developer adds that RPA can still be optimized for maintenance, e.g., to receive
information about the bot via e-mail. Finally, the bot developer wishes support
in terms of guidelines for RPA development.

5

Cross-Case Analysis and Derivation of Challenges

This section discusses the results of all three cases along the bot lifecycle and
elaborates on the main challenges of applying RPA in the automotive domain.
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These challenges are compared with the ones reported in RPA literature (cf.
Section 2). Finally, threats to validity and limitations of the study are discussed.
5.1

Cross-Case Analysis

Analysis. In the analysis stage, the as-is process is analyzed, problems are
detected, and goals of the RPA project are recorded. Compared to Processes
2 and 3, Process 1 is rather complex before RPA automation. Processes 2 and
3 are sequential processes without decision points and only one involved actor.
All processes shall be automated to save time, which the respective actor would
otherwise spend on waiting for the output of different systems. Management
support is provided for Processes 1 and 3, whereas this is not the case for Process
2.
Product Design. During this stage the to-be process is designed and standardized as far as possible. While standardization is possible for Processes 2 and
3, Process 1 cannot be standardized. For Process 1, the to-be process is more
complex than the as-is process as an additional check becomes necessary. Still,
the results of using the bot differ from the ones of the manual process and are
less understandable for the employee. The other two processes require less work
than before and the robotic workforce is decoupled from the one of humans. For
Processes 2 and 3, special attention is paid to ensure that the results of the bot
and the manual process are the same.
Coding/Testing. The coding and testing stage is analyzed with respect
to the problems and efforts. Coding and testing are accomplished the fastest
for Process 2, after one month the bot is ready and no major issues arise. The
implementation of process 3 takes two months with no major problems. Finally,
coding and testing of Process 1 takes 3.5 months. Two problems hinder a faster
implementation: the selectors do not work properly in the system and getting
the access rights granted for the bot is difficult.
Operation. In the operation stage, ongoing maintenance efforts as well as
lessons learned are documented. For all three projects maintenance efforts are
around 1-2 hours per week.
Lessons Learned. Lessons learned for the three use cases are:
1. Identify the right process to automate and spend sufficient time and efforts
into process analysis and documentation. (Processes 1 and 3)
2. Understand the factors influencing user acceptance of RPA. (Process 1)
3. Explain RPA and the benefits of this technology. (Processes 2 and 3)
4. Properly design the interaction between human and RPA bot. (Processes 2
and 3)
5. Provide software development guidelines for RPA. (Processes 2 and 3)
Table 1 summarizes our main findings and compares the three cases.
5.2

Derivation of Challenges

The five lessons learned are compared with findings from literature. Further, we
highlight future research possibilities to overcome the challenges.
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Table 1. Overview of the three use cases.

Lifecycle
stage

Aspect

Process 1

Process 2

As-is process

complex, decision linear, one actor inpoints, multiple ac- volved
tors involved
Reason for au- time savings
time savings, error
tomation
reductions
Management yes
no
support
Standardno
yes
Product ization
To-be process additional check, less work
Design
more complex
Human-Bot- interaction via e- user assigns task to
Interaction
mail and user input bot, gets result the
next day
Analysis

Manual
vs. different
Bot Result
3.5 months
Coding/ Time effort
with selectors and
Testing Problems
access right for bot
Opera- Maintenance 1-2h/week
tion
effort
Lessons
identify the right
Learned
processes to automate, understand
factors influencing
user acceptance

Evaluation

Process 3
linear, one actor involved
time savings
yes
yes
less work

same

specify once the report and receive
it up-to-date every
week
same

1 month
no

2 months
no

1h/week

2h/week

design the human
bot
interaction,
explain RPA and
its merits, provide
software development guidelines

design the human
bot
interaction,
explain RPA and
its merits, provide
software development
guidelines,
identify the right
process to automate,
failed before go- 2.4 FTEs saved, 13 1.2 FTEs saved,
live, money and months of usage
used for 15 months,
FTEs spent
will be used for 2
years

The challenge to identify the right processes for automation is addressed in [5, 8, 10]. [5] emphasizes that the processes need to be carefully selected and recommends the choice of rule-based processes, which usually require
a lot of time and resources. [8] suggests selecting standardized and stabilized
processes as candidates for RPA. [10] points out that RPA is one process automation approach among others (e.g., screen scraping) and, therefore, processes
for RPA need to be chosen with care. However, to the best of our knowledge,
there is no comprehensive overview of existing process selection methods. Apart
from an overview of these methods, an assessment regarding applicability in
the automotive domain is desirable. Future research should, therefore, focus on
providing an overview and assessment of process selection methods for RPA.
The challenge to understand the factors influencing RPA user acceptance is covered partly in [5, 8, 18]. [5] suggests addressing concerns about
job losses early on such that the employees are more comfortable using the
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software bots. Similarly, [18] encounters the challenge of convincing employees
to change their work habit. [8] indicates that a culture of business innovation
and technology fosters RPA adoption. Nonetheless, these are only some aspects,
which probably influence user acceptance of RPA. A more general approach that
covers the variety of factors influencing RPA user acceptance needs to be developed. Based on the identified factors, further RPA software improvements can
be achieved.
How to explain RPA and its merits is discussed in [10, 12, 16]. [10] suggests preparing the employees accordingly, whereas [16] emphasizes the need to
manage the impact of RPA carefully. In any case, a transparent communication
with the concerned employees becomes necessary from the beginning. In [12],
the same challenge is discussed, namely, the lack of RPA understanding, with
the recommendation to provide background knowledge to the employees. Future
work should, therefore, provide new ways of explaining RPA to employees. To
the best of our knowledge, there are no sophisticated communication concepts
for explaining RPA and its advantages to the concerned employees. Special attention needs to be paid to adapt these concepts to highly skilled engineers.
The challenge to design the interactions between the employee and
the bot could be linked to user acceptance, e.g., the interactions should be
designed in a way such that the change of work habit becomes minimal [18].
[23] states that robots need more explicit instructions than humans. This is one
aspect to be considered in the interaction design. However, many more aspects
should be considered to provide guidance for a good user interface design in
RPA. Future work should develop an evaluation model to assess the interaction between employee and RPA bot. The results could then be used to derive
recommendations for the user interface design resolving the discovered challenge.
Finally, the challenge of how to implement RPA solutions has been tackled by only few works. [9] states that components should be reused to enable
faster bot implementation, [16] emphasizes the need for an agile RPA development. Details, models or recommendation for an RPA development constitute another aspect of future work. Finally, the software development guidelines
should be tailored to the requirements of an engineer as well.
In a nutshell, the challenges we discovered in the automotive domain have
been at least partly addressed in the literature that deals with RPA implementations in other domains.
5.3

Threats to Validity and Limitations

With the presented exploratory case study, we gathered experiences with RPA
projects in a real environment. However, there are several threats to validity and
limitations of our research.
As a first limitation, the case study is solely conducted in one domain, i.e.,
automotive engineering, covering three different projects. Nevertheless, we believe that the obtained results are generalizable to other domains and projects
for the following two reasons: 1) In the literature, we can find RPA case studies in
different areas deriving similar challenges and 2) we have insights into additional
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RPA projects from the automotive industry (cf. Figure 1), which confirm this.
Unfortunately, we cannot provide more information on these additional studies
due to confidentiality reasons. To ensure external validity and confirm the generalization of our results, new case studies in other domains and companies need
to be conducted as well.
Second, one may argue that the discovered challenges are not RPA-specific,
but might be observed in other software projects as well. We briefly sketch differences between RPA and traditional software projects [15]: The goal of RPA
is to create bots that run independently and human only hand over the task.
Contrariwise, traditional software is designed to support the human in executing tasks. Further, RPA bots are mostly implemented by domain experts [22],
whereas the implementation of traditional software is done by software engineers from the IT department. Therefore, RPA projects have to be addressed in
another way than traditional software projects.

6

Summary and Outlook

The presented exploratory case study provides insights into concrete RPA
projects from the automotive industry. The discovered challenges, i.e., to identify
the appropriate processes for RPA, to understand the factors influencing user
acceptance, to explain RPA to employees, to design human bot interaction, and
to provide RPA software development guidelines, will be further addressed by
us to ensure a successful application of RPA in practice.
To be more precise, we are working on a framework addressing these challenges holistically. For example, the challenge to understand the factors influencing user acceptance is addressed in [19], which develops a model for assessing
RPA user acceptance as well as the factors influencing it. These factors are
used to derive recommendations for designing and implementing RPA bots with
increased user acceptance among employees using the bots in their daily work.
Further case studies and studies are necessary to enhance these results, confirm findings, and ensure external validity. The same case study method should
be used by further research to discuss RPA use cases and to generate comparable
results.
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