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Abstract

Robotic Process Automation (RPA) has emerged as
promising automation technology in recent years. Firms
seize RPA for fast and cost-efficient low-code process
automation implemented and maintained decentrally in
the business units by subject matter experts (SMEs)
without IT development experience. However, decen-
tralized RPA projects are reported to frequently fail and
be prone to challenges as SMEs struggle to meet their
new roles and responsibilities, such as developers or
testers. Yet, research lacks an understanding of how
challenges related to SMEs' roles and responsibilities
unfold and how to address these challenges when exe-
cuting decentralized RPA projects. To this end, our
study employs a Design Science Research approach,
drawing on literature and 14 expert interviews, to (1)
systematically synthesize the challenges related to
SMEs' roles and responsibilities and (2) derive a soft-
ware development framework for supporting SMEs in
their new roles and responsibilities in decentralized
RPA projects. Thus, our study contributes to RPA and
low-code development research and provides SMEs
with guidelines to navigate decentralized RPA projects
in practice.

Keywords: Robotic Process Automation, Software
Development, Low-Code, Design Science Research.

1. Introduction

As international competition pressures firms to
achieve fast and cost-efficient operations, they increas-
ingly embrace digital technologies to support and auto-
mate their business processes (Wanner et al., 2019). In
this light, Robotic Process Automation (RPA) emerged
in recent years as a technology for firms to automate te-
dious, time-intensive manual processes at the task level
with software robots (Hofmann et al., 2020)—so-called
bots—, thereby enabling firms to reduce process costs,
increase efficiency and speed, and achieve higher cus-
tomer satisfaction (Flechsig et al., 2019). To this end,
RPA provides firms with the tools to configure bots that
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imitate human employees' manual work by interacting
with different systems on the user interface (Lacity &
Willcocks, 2016a). Accordingly, RPA has attracted the
interest of firms of various industries and sizes and is,
therefore, considered to be "on its way to mainstream"
(Shetty, 2018). Gartner predicts that 85% of large firms
worldwide will have adopted RPA by the end of 2022,
and its significance for companies is only expected to
grow (Shetty, 2018).

RPA is particularly interesting for organizational
use because it is a low-code automation solution (Bock
& Frank, 2021). In contrast to traditional process auto-
mation, which requires the (re-)programming of sys-
tems and is led and implemented by the IT department
(van der Aalst et al., 2018), RPA is based on a low-code
approach that does not require any changes in the under-
lying IT systems (Osmundsen et al., 2019). Thus, it can
be implemented in the business units by subject matter
experts (SMEs) without IT background, also referred to
as "citizen developers" (Bock & Frank, 2021). Previous
research highlights that decentralized RPA implementa-
tion with local ownership allows firms to better benefit
from RPA, for example, by fostering innovative appli-
cations, leveraging the process knowledge of SMEs, and
quickly addressing business units' needs (Bygstad,
2017; Osmundsen et al., 2019).

However, RPA projects are prone to high failure
rates, reported as 30 to 50% (Ernst & Young, 2016), and
studies indicate that decentralized RPA projects are ac-
companied by challenges (Noppen et al., 2020;
Osmundsen et al., 2019). For example, citizen develop-
ers without IT expertise and with low or no support from
the IT department have trouble understanding the capa-
bilities and requirements of RPA (Lacity & Willcocks,
2016b). Additionally, SMEs now have to balance tradi-
tional operational responsibilities with unfamiliar RPA-
related responsibilities, such as development, analysis,
testing, and maintenance (Osmundsen et al., 2019).

Drawing on these observations, we conclude that
decentralized RPA development and the resulting new
roles and responsibilities of SMEs yield considerable or-
ganizational and technical challenges that firms need to
address for successful decentralized RPA projects.
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However, as RPA is still a young technology, research
lacks a systematic understanding of how challenges re-
lated to the roles and responsibilities in decentralized
RPA projects unfold and how to address them in an
overarching, systematic development framework (Syed
et al., 2020). Instead, most studies thus far have focused
on establishing frameworks to guide the initialization
and scaling of RPA on the organizational level (Herm et
al., 2020; Syed et al., 2020) or for specific industries
(Huang & Vasarhelyi, 2019), while managing individ-
ual RPA projects with the different roles and responsi-
bilities inherent to decentralized RPA development re-
main largely unaddressed. Thus, we pose the following
research question:

What is a software development framework for de-
centralized RPA projects supporting SMEs in their roles
and responsibilities?

To this end, we follow a Design Science Research
(DSR) approach (Hevner, 2007). Drawing on literature
and 14 expert interviews, we (1) systematically synthe-
size the challenges related to SMEs' roles and responsi-
bilities in decentralized RPA projects (i.e., insufficient
understanding of RPA capabilities and requirements, in-
complete or ambiguous analysis and documentation of
as-is processes, lack of IT development knowledge and
experience, maintenance responsibilities in the business
unit, balancing RPA developer and operational roles,
administrative overhead) and (2) develop a software de-
velopment framework for decentralized RPA projects
supporting SMEs in their roles and responsibilities. As
a result, our study contributes to research on RPA and
low-code development and provides practitioners with a
framework to navigate decentralized RPA development.

2. Related Work

2.1 Robotic Process Automation (RPA)

RPA is a software-based solution to automate busi-
ness processes with a bot that interacts with information
systems on the user interface and is configured to exe-
cute work that humans performed manually (Lacity &
Willcocks, 2015; van der Aalst et al., 2018). Tasks well
suited for RPA are repetitive, rule-based, and processed
in high volume (Hofmann et al., 2020), such as transfer-
ring data from input sources to systems of record, like
Enterprise Resource Planning (ERP) systems (Lacity &
Willcocks, 2016a). As a result, employees are relieved
of time-consuming, repetitive tasks and can focus on
value-adding activities (Asatiani & Penttinen, 2016).

RPA is considered a low-code automation technol-
ogy, running on the user interface of systems without
requiring changes in the underlying programming logic.
Consequently, no programming skills are necessary for
developing RPA (Lacity & Willcocks, 2016a). Instead,

bots are configured on low-code platforms offered by
RPA vendors (Hofmann et al., 2020). These platforms
enable the "rapid application development, deployment,
execution and management [of bots] using declarative,
high-level programming abstractions" (Bock & Frank,
2021, p. 733), such as drag-and-drop features for citizen
developers without programming skills to assemble au-
tomated workflows (Bock & Frank, 2021).

Consequently, firms often organize RPA projects in
a decentralized approach outside the IT department,
with business units holding RPA ownership and citizen
developers implementing and maintaining bots
(Osmundsen et al., 2019). In addition, an RPA Center of
Excellence (CoE) might provide technical support, e.g.,
by offering code reviews or implementation guidelines
(Noppen et al., 2020). Thus, decentralized RPA projects
contrast traditional automation projects led and exe-
cuted by IT professionals (Bygstad, 2017).

Previous research highlights that decentralized
RPA projects based on local ownership allow firms to
better benefit from RPA, e.g., by fostering innovative
applications, leveraging SMEs' process knowledge for
bot development, and quickly addressing automation
needs (Bygstad, 2017; Osmundsen et al., 2019).

Yet, studies indicate that the decentralized RPA ap-
proach is accompanied by challenges (Noppen et al.,
2020; Osmundsen et al., 2019). For example, SMEs
have to adopt unfamiliar roles, such as developers, ana-
lysts, and testers, while struggling to balance their oper-
ational and RPA-related responsibilities (Osmundsen et
al., 2019). In addition, citizen developers without IT ex-
pertise and with little support from the IT department
experience time-consuming development and mainte-
nance (Osmundsen et al., 2019).

Drawing on these observations, we argue that
SMESs' new roles and responsibilities, such as RPA pro-
ject managers, analysts, citizen developers, testers, and
users, yield considerable organizational and technical
challenges for decentralized RPA projects. However, re-
search still lacks a systematic understanding of how
these role-related challenges unfold and how they could
be addressed using an overarching, systematic develop-
ment method (Syed et al., 2020) supporting the different
roles and their responsibilities inherent to decentralized
RPA projects.

2.2 Frameworks for Decentralized RPA De-
velopment

With the rising popularity of RPA in practice, ques-
tions arise on how to successfully organize and support
decentralized RPA development (Syed et al., 2020).
Even though research yielded several RPA development
frameworks (see Herm et al. (2020) for a recent review),
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most of the frameworks do not focus on the decentral-
ized approach and neglect the roles of SMEs by either
assuming that RPA projects are executed by IT profes-
sionals/ a shared service function or omitting questions
around roles and responsibilities (for example, Enriquez
et al. (2020), Rutschi and Dibbern (2020), Cewe et al.
(2018)). However, a few frameworks acknowledge de-
centralized RPA development but still fall short of spec-
ifying the roles and responsibilities inherent to decen-
tralized RPA projects. We give a short overview of these
frameworks in the following (see Table 1).

Flechsig et al. (2019) develop a framework based
on the established Business Process Management
(BPM) lifecycle to guide firms in combining RPA with
BPM to ensure that process discovery, optimization, and
monitoring are integrated into RPA development. How-
ever, while they acknowledge that the development of
bots is "almost completely independent of IT staff"
(Flechsiget al., 2019, pp. 6-7), their framework does not
provide specifications of the roles and responsibilities of
SMEs involved in RPA development.

Herm et al. (2020) derive a framework for support-
ing firms in initiating and scaling RPA projects on the
organizational level. Their findings show how firms can
explore and incorporate RPA into the firm, e.g., by es-
tablishing an RPA CoE. Yet, questions on the level of
individual RPA projects, including the organization of
roles and responsibilities, remain open.

Huang and Vasarhelyi (2019) provide a framework
for developing RPA bots for auditing. They guide audi-
tors to create their own bots and "build a [RPA] pro-
gram in-house" (Huang & Vasarhelyi, 2019, p. 5). How-
ever, even though their work considers SMEs as citizen
developers, there is a lack of focus on what roles and
responsibilities to include and manage in decentralized
RPA projects.

Noppen et al. (2020) develop a framework to guide
firms in initiating and scaling maintainable RPA pro-
jects. They provide rich insights into how firms decen-
trally develop RPA and ensure structured RPA govern-
ance and maintenance, e.g., by establishing a CoE and
institutionalizing development standards. Still, the
framework lacks consideration of the level of individual

RPA projects and how to manage roles and responsibil-
ities in decentralized RPA projects.

Syed et al. (2020) derive guidelines based on a
structured literature review to support firms in adopting
RPA on the organizational level and ensuring scaling
and long-term success. At the same time, they
acknowledge that research lacks a rigorously developed
framework for guiding RPA implementation projects
and that the implications of RPA projects on the work-
force, such as SMEs, are yet to be understood.

In sum, research has yielded several frameworks for
decentralized RPA development. Most frameworks fo-
cus on introducing and scaling RPA on the organiza-
tional level, while only a few guide RPA development
on the project level. Thus, the specific development
phases in each framework vary, yet, a consensus is evi-
dent that RPA development projects consist of the fol-
lowing phases: selection and initialization (e.g., "pro-
cess discovery", "task selection"), analysis and design
(e.g., "process analysis", "procedure modifications",
"assess bot"), implementation and testing (e.g., "devel-
opment", "configure bot", "testing"), and operation and
maintenance (e.g., "release", "run", "maintenance").
While the frameworks point towards SMEs being in-
volved at least as citizen developers and potentially sup-
ported by a CoE, none provide specifications on how to
involve and manage their roles and responsibilities.

3. Research Approach

Overall research strategy. Our study was moti-
vated by the observation that even though RPA provides
firms with a tool for easy and decentralized process au-
tomation, the associated responsibilities and role
changes of SMEs, e.g., as analysts, citizen developers,
and testers, complicate successful implementation.
Thus, we aim to derive a software development frame-
work that guides decentralized RPA development while
supporting SMEs in their new roles and responsibilities.
To this end, our study employs DSR to ensure practical
relevance and scientific rigor (Hevner, 2007). We itera-
tively follow the three cycles of design DSR, i.e., the

Table 1. Overview of RPA development frameworks focusing on a decentralized approach.

Author(s) Focus of the Framework

Development Phases

Specification of Roles and Re-

sponsibilities?

Vasarhelyi (2019) | auditing on the project level

Flechsig et al. Framework for combining RPA devel- 1) process identification, 2) process discovery, 3) process analysis, | No, but acknowledge SMEs as
(2019) opment with BPM on the project level 4) process redesign, 5) development, 6) testing, 7) release, 8) run, 9) | citizen developers

monitoring & control
Herm et al. Framework for initiating and scaling 1) initialization, 2) implementation, 3) scaling No, but acknowledge the sup-
(2020) RPA projects on the organizational level porting role of CoE
Huang and Framework for developing RPA bots for | 1) procedure selection, 2) procedure modification, 3) implementa- No, but acknowledge SMEs as

tion, 4) evaluation and operation

citizen developers

Noppen et al. Framework for initiating and scaling

izational level

1) establish capability (vendor selection, creating a business case,
(2020) maintainable RPA projects on the organ- | developing a Proof of Concept), 2) develop capability (assess, con-
figure, test bot), 3) mature capability (maintenance, scaling)

No, but acknowledge SMEs as
citizen developers and the sup-
porting role of CoE

Syed et al. (2020) | Guidelines for initiating and scaling

1) pre-implementation, 2) RPA tasks selection, 3) stakeholders buy- | No, but acknowledge SMEs as
RPA projects on the organizational level | in, 4) RPA roll-out, 5) development and management of bots,
6) long-term success

citizen developers and the sup-
porting role of CoE
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relevance cycle to connect our study with real-world
problems, the rigor cycle to incorporate the existing
knowledge base, and the design cycle to develop and
evaluate our framework (Hevner, 2007). We con-
ducted two iterations of all three cycles. The first iter-
ation focused on building an in-depth understanding of
the challenges related to the roles and responsibilities
of SMEs in decentralized RPA projects. The second
iteration focused on deriving an RPA development
framework addressing the identified challenges.

1% DSR iteration. We started with the relevance
cycle by taking the case of decentralized RPA devel-
opment at a large automotive corporation (more than
100,000 employees and revenue of over 99 billion
USD as of 2020) with more than six years of RPA ex-
perience ("AutoCorp"). We conducted eight semi-
structured expert interviews following the guidelines
of Myers and Newman (2007) with SMEs involved in
RPA projects and members of the firm's RPA CoE fo-
cusing on the challenges they experienced in decen-
tralized RPA projects. The interviews lasted, on aver-
age, 46 minutes and resulted in over 360 minutes of
taped and transcribed interviews. We then inductively
analyzed the data (Yin, 2014) to understand challenges
related to the roles and responsibilities of SMEs in de-
centralized RPA projects. Next, we ensured rigor by
analyzing the literature on RPA for challenges in de-
centralized RPA projects. Finally, iterating between
the practical and theoretical findings, we synthesized
a list of challenges that complicate decentralized RPA
projects resulting from the SMEs' local ownership and
responsibilities for bot development as an interim arti-
fact. We present the results of the first DSR iteration
in Section 4.1.

2" DSR iteration. We started with the rigor cycle
by analyzing the literature on RPA for existing frame-
works for decentralized RPA development. We as-
sessed whether and how the frameworks addressed the
challenges we had identified in the first iteration. On
the one hand, we observed that none of the frameworks

Relevance Cycle

@ 8 expert interviews
Method: @ 6 expert interviews

Results: @ Challenges in decentralized RPA
development related to SMEs' roles and
responsibilities

@ Acitivities and success factors for

decentralized RPA development

Environment:
RPA development at a large automotive corporation

Note: (1.) 1 DSR iteration (2) 27 DSR iteration

Design Cycle

Construction of the artifact &
Method: ®+ evaluation by a focus group
consisting of 6 experts
Results: @ Framework for decentralized RPA
+ development managing the roles and
@ responsibilities of SMEs

Design Science Research:
Framework for decentralized RPA development

addresses the roles and responsibilities of SMEs in
RPA projects. On the other hand, we found a lack of
an overarching development framework for decentral-
ized RPA projects. Nonetheless, four phases emerged
as fundamental to the RPA development process (cf.
Section 2.2). We then engaged in the relevance cycle
by conducting semi-structured expert interviews
(Myers & Newman, 2007) with six further SMEs in-
volved in RPA projects and members of the firm's
RPA CoE at AutoCorp. The interviews lasted, on av-
erage, 32 minutes and resulted in over 190 minutes of
taped and transcribed data. We focused on discussing
activities, best practices, and success factors that facil-
itate decentralized RPA development and address the
identified challenges.

Finally, drawing on our insights from literature
and practice, we entered the design cycle to iteratively
design the RPA development framework as the final
DSR artifact. To this end, we first identified from the
literature activities relevant to the four phases of the
RPA development lifecycle, such as process selection
or implementation. Then, we analyzed which roles
should be involved in each activity to ensure success-
ful bot implementation and address the identified chal-
lenges of SMEs. Some roles emerged from literature,
such as the RPA citizen developer or CoE (Noppen et
al., 2020). Other roles emerged as best practices from
our observations at AutoCorp, such as the RPA man-
ager. Second, drawing on our practical insights, we
identified additional important activities to support
SME:s in decentralized RPA projects, such as assign-
ing RPA roles and designing the bot and a schedule for
implementation. Third, we derived success factors that
further alleviate the identified challenges and contrib-
ute toward successful, decentralized RPA develop-
ment. Finally, we evaluated the resulting framework in
a focus group with six experts at AutoCorp and incor-
porated the obtained feedback. We present the result-
ing artifact in Section 4.2.

Rigor Cycle

Method: ®+ Literature review

Results: @ Validated challenges related to the roles
and responsibilities of SMEs

@ Existing approaches to decentralized
RPA development including their
shortcomings

Knowledge Base:
Literature on RPA and low-code development

Figure 1. DSR research approach (own representation based on Lohe and Legner (2014) and Hevner (2007)).
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4. Results

4.1 Challenges for SMEs in Decentralized
RPA Development Projects

Informed by the first DSR iteration, we synthe-
sized the challenges for decentralized RPA projects re-
sulting from the SMEs' local ownership and develop-
ment responsibilities (see Table 2). We illustrate the
challenges according to the phases of the RPA devel-
opment cycle (cf. Section 2.2). In addition, we present
two overarching challenges.

Table 2. Overview of challenges.

Phase ID Challenge
Selection & Ini- | CHAL-1 Insufficient understanding of RPA capabil-
tialization ities and requirements
Analysis & De- | CHAL-2 Incomplete/ambiguous analysis and docu-
sign mentation of as-is processes
Implementation | CHAL-3 Lack of IT development knowledge and
& Testing experience
Operation & CHAL-4 | Maintenance responsibilities in the busi-
Maintenance ness unit
Overarching CHAL-5 | Balancing RPA developer and operational
roles
CHAL-6 | Administrative overhead

The first challenge, related to the selection and in-
itialization phase, is the SMEs' insufficient under-
standing of the capabilities offered and the require-
ments posed by RPA. Without an IT background,
SMEs at AutoCorp reported "not understanding the
bigger picture" (Expert H) and feeling insecure about
how RPA works and which processes are suited for
automation. These accounts resonate with literature
that points towards the difficulties of SMEs to "get
[their] head[s] around what RPA actually is" (Lacity
& Willcocks, 2016b, p. 27) and to understand when it
is best applied (Herm et al., 2020). In contrast, Auto-
Corp's CoE had accumulated experience with RPA
technology, yet, they found they "were not able to
communicate to the business units what RPA is and
how they can use it" (Expert A).

The second challenge, which characterizes the
analysis and design phase, consists of the incomplete
or ambiguous analysis and documentation of the
as-is processes. While SMEs usually have extensive
knowledge of their work routines, this knowledge is
considered tacit and, thus, difficult to express
(Hallikainen et al., 2018). As a result, SMEs' process
analysis and documentation, which also provide the
basis for the bot implementation, might be superficial
or incomplete (Cewe et al., 2018), e.g., lacking infor-
mation on exceptions or workarounds. Even though
screen-recording tools can alleviate the problem, they
hardly capture every process variation, and thus,
SMEs still have to articulate their process expertise

(Syed et al., 2020). This problem is exacerbated if dif-
ferent SMEs document the process and implement the
bot while both, albeit located in the same business unit,
have "their own, biased understanding of the process"
(Expert B). In addition, due to a lack of IT develop-
ment experience, SMEs at AutoCorp reported that
their process documentation often lacks "technical de-
tails for the bot to function properly" (Expert G), com-
plicating the implementation.

The third challenge, in the implementation and
testing phase, is due to SMEs being untrained and in-
experienced in IT development. Even though RPA is
considered a low-code automation solution that does
not require programming skills (Lacity & Willcocks,
2015), the SMEs taking on the RPA citizen developer
role at AutoCorp reported challenges. In particular,
during training and their first implementations, they
struggled with their limited experience and under-
standing of development basics, such as using pro-
gramming patterns, for example, "looping or nesting
functions" (Expert C), or structuring tasks in work-
flows for the bot to execute. Consequently, experts de-
scribed "feeling lost" (Expert B) and unable to make
fast progress, leading to demotivation and frustration
for the SMEs. This challenge is exacerbated by the
lack of a structured approach to guide SMEs through
designing and developing bots. Instead, SMEs tend to
start implementing without planning, resulting in com-
plex, unstructured code. This observation is also mir-
rored by the dearth of research on designing and pro-
gramming RPA bots (Ratia et al., 2018) and studies
that describe the implementation as tedious and error-
prone for SMEs (Syed et al., 2020).

The fourth challenge, in operation and mainte-
nance, is the business units' responsibility for main-
taining bots. Due to the local ownership, SMEs—and
not the IT department—are accountable for monitor-
ing the bot, fixing errors, and implementing changes
over its lifetime, for example, when the underlying IT
systems or processes change (Noppen et al., 2020). In
addition, as the initial process analysis is often incom-
plete, bots malfunction and require adaption. Conse-
quently, SMEs at AutoCorp reported spending over
"80% of [their] capacity on maintaining bots" (Expert
G), in particular for complex processes. Other experts
even described bot maintenance as "not possible with-
out the technical support of the CoE [...] unless it is
your full-time job, which it rarely is" (Expert F). In ad-
dition, maintenance is complicated when responsibili-
ties in the business unit shift, such as another SME tak-
ing over the developer role, but the process and imple-
mentation knowledge are undocumented. Maintaining
the bot then requires the new developer to "look into
the code and try to figure out [him-/herself] : where do
1start? [...] What is the process?" (Expert D).
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In addition, we identified two challenges that span
the entire RPA cycle. The fifth challenge is experi-
enced by SMEs as they have to balance their RPA
and operational roles throughout the RPA develop-
ment cycle. Because SMEs are usually not assigned as
full-time RPA developers but instead take on RPA de-
velopment on top of their operational duties, they find
it difficult to structure their workdays consisting of
these different tasks. The experts agreed they need
time to get into an analytical mindset and familiarize
themselves with the development tasks. Yet, that time
might be sparse due to the commitments of their oper-
ational roles. Accordingly, "the RPA [citizen] devel-
oper is always in multiple places at once and cannot
fully concentrate on developing" (Expert E). In addi-
tion, the SMEs described it as challenging to transition
between their operational tasks, which often are rou-
tine, and the RPA-related tasks that they perceived to
"lack a clear structure and procedure" (Expert H).
This observation resonates with research pointing out
RPA citizen developers' difficulties prioritizing their
diverging roles and tasks (Osmundsen et al., 2019).

The administrative effort that accompanies RPA
projects is the sixth challenge. Since the bot mimics
employees' work in the firm's systems, it requires the
same authorization and access rights as a human
worker would need (Hofmann et al., 2020). Especially
at a large corporation, such as AutoCorp, acquiring
and managing these permits throughout the lifespan of
a bot was reported to be time-consuming and distract-
ing to the citizen developers, who only have limited
time to invest in development. One developer de-
scribed how "the programming faded into the back-
ground, and I was more concerned with the adminis-
trative stuff: how do I get access to this system or to
that drive? " (Expert D).

4.2 Proposed Framework for Decentral-
ized RPA Development

We present the RPA development framework that
emerged from the second iteration of the DSR rele-
vance and rigor cycles (see Figure 2). We derived a
development framework that addresses the identified
challenges of SMEs in decentralized RPA projects re-
lated to their roles and responsibilities. Our framework
is based on an agile approach that encourages short
and frequent iterations between its four phases. Re-
search has shown that agile approaches enable firms to
benefit from RPA (Syed et al., 2020). Before outlining
the development phases with success factors in Sec-
tion 4.2.2., we first present the roles that we identified
as valuable for decentralized RPA projects.

4.2.1. Roles. First, we include end-users, who are the
SMEs in a business unit using and working with the

bot. Usually, these employees are knowledge workers,
who are experts in the process, yet, lack an IT back-
ground (Lacity et al., 2016). Still, they need to docu-
ment and hand over part of their process to the bot and
subsequently work alongside it. Therefore, involving
end-users throughout RPA development was reported
to be a success factor at AutoCorp and is supported by
research advocating for the business side to lead RPA
development (Lacity et al., 2016). However, several
end-users might work with one bot, so involving eve-
ryone is not feasible. Instead, representatives can be
chosen to participate in development.

The second role is the RPA manager assigned to
the RPA project. The RPA manager is located in the
business unit and is responsible for managing the RPA
project and providing administrative support until the
bot is deployed. In particular, they are responsible for
communicating with the end-users about requirements
and project progress and coordinating with the IT de-
partment to acquire and manage infrastructure and sys-
tem credentials needed for the bot. This role naturally
emerged at AutoCorp over time to bundle the admin-
istrative overhead and relieve the RPA citizen devel-
opers of interfering bureaucratic tasks (cf. CHAL-6)
and is similar to the role of the RPA program manager
as reported by Lacity et al. (2016) in a case study at a
large firm.

Third, the role of the RPA citizen developer is
essential to developing and maintaining the bot. In de-
centralized RPA development, the RPA developer is
an SME located in the business unit and, thus, usually
lacks a background in IT. However, they might be
knowledgeable about the process to be automated
(Osmundsen et al., 2019). Therefore, the citizen devel-
oper requires sufficient technical training and support
to fulfill their role. In addition, our interviews at Auto-
Corp showed that personal qualities, such as affinity
for IT, open-mindedness for innovation and change,
and the willingness to invest time and learn, make it
easier to embrace their role.

Lastly, we include the role of an RPA CoE as re-
search (Syed et al., 2020) and practice have shown that
a CoE represents a valuable addition to the decentral-
ized RPA development approach. The CoE can be lo-
cated in the firm's IT department or comprise IT ex-
perts and is responsible for providing technical sup-
port, training, and overseeing all RPA projects. Yet, to
reap the benefits of a decentralized approach, the CoE
is not actively involved in developing, testing, and
maintaining the bot as the ownership lies with the busi-
ness unit (Osmundsen et al., 2019).

It is to be noted that depending on a firm's partic-
ular structure and size, the same employee can have
multiple roles. For example, an SME might be the end-
user, manager, and citizen developer of their bot.
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Figure 2. Proposed RPA development framework (own representation).

Nevertheless, the responsibilities of each role are rele-
vant to efficient and successful development.

4.2.2. Phases. Selection and Initialization. This
phase aims to select and assess a process for RPA au-
tomation and build the organizational foundations by
assigning and training the required RPA roles. Busi-
ness units initiate an RPA project upon discovering an
automation need they expect to address with RPA.
To this end, the SMEs who will later become the end-
users select the process (tasks) to be automated.
Since the SMEs in the business unit might lack suffi-
cient understanding of RPA capabilities and require-
ments (cf. CHAL-1), the selection process is supported
by the CoE, e.g., by providing information on exem-
plary cases of RPA automation or selection guidelines.
To this end, research has yielded valuable insights into
selection approaches, e.g., based on process mining
(Wanner et al., 2019) or machine learning (Leopold et
al., 2018).

As a result of these joint efforts, the end-users
supported by the CoE build a shared, initial under-
standing of the process and assess its general suita-
bility for automation with RPA. The success of this
activity hinges on the CoE, as a party external to the
process, to question the process and find out "why are
you [the SMEs] executing the process like that? Why
do you need to automate it?" (Expert I). All surfaced
process knowledge should be documented as a basis
for the following detailed process documentation.

If the automation proceeds, the end-users need to
assign the necessary RPA roles within their business

unit, i.e., the RPA citizen developer and RPA man-
ager. As the end-users might be unsure of the roles and
extent of their respective responsibilities, the CoE can
guide the selection process. Additionally, to counter-
act the overwhelming workload that SMEs involved in
RPA projects might experience (cf. CHAL-5), man-
agement should avoid placing all roles on one SME
and restructure operational responsibilities to allow
SMESs with RPA roles time for their new tasks.

Lastly, if necessary, the newly assigned RPA cit-
izen developers receive RPA training provided by the
RPA vendor and supported by the CoE with firm-spe-
cific best practices (cf. CHAL-3).

Analysis and Design. This phase is directed to
analyzing and documenting the chosen process, de-
signing the bot, and planning the implementation.

Detailed process analysis and documentation
are success factors for implementing RPA bots. To this
end, the business and technical representatives create
the documentation in frequent iterations and adapt it
during implementation and testing to preserve
knowledge. On the one hand, several end-user repre-
sentatives integrate their perspectives into a compre-
hensive picture of the process to avoid biased and in-
complete documentation (cf. CHAL-2). In addition,
the RPA manager points out inconsistencies and doc-
uments all surfacing information. On the other hand,
to avoid a lack of technical foundation, the RPA citizen
developer focuses on the technical feasibility of the
documentation. If the developer is inexperienced, the
CoE can support the technical assessment. Further-
more, process improvement or standardization options
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might emerge throughout the documentation, and the
process is adapted accordingly. Finally, the process
documentation should be detailed, e.g., by including
screenshots of clicks in the system or screen record-
ings (Cewe et al., 2018).

Since citizen developers often perceive the imple-
mentation as complex and challenging (cf. CHAL-3),
the developer planning the implementation technically
and organizationally was reported as a success factor
at AutoCorp. The RPA citizen developer thus designs
the bot and implementation schedule. To this end,
the citizen developer defines the bot functions, their
interrelations, and the order and time of implementa-
tion, if needed, supported by the CoE (cf. CHAL-3).
Meanwhile, ambiguities in the process documentation
might emerge, which the citizen developer refers back
to the end-users to clarify. Additional administrative
requirements might surface (cf. CHAL-6), which the
RPA manager attends to with the IT department. The
resulting bot design prevents the developer from being
distracted throughout the implementation and enables
them to create structured code. In addition, the imple-
mentation schedule allows the citizen developers to al-
locate time for development and separate these
timeslots from operational tasks to avoid overhead by
frequent switching (cf. CHAL-5). Also, RPA citizen
developers should allocate extra time to engage in re-
search and training as needed.

Implementation and Testing. This phase aims at
creating a bot deployable for productive use. There-
fore, the RPA citizen developer develops the bot on an
RPA low-code platform following the bot design. In
addition, the CoE offers support, e.g., through walk-in
sessions for RPA citizen developers to address prob-
lems.

The development process is iteratively integrated
with testing, as indicated by previous research
(Agostinelli et al., 2019; Cewe et al., 2018). This is
particularly important as firms often lack a test envi-
ronment for RPA; thus, bots are tested in the produc-
tive environment (Agostinelli et al., 2019). Therefore,
the citizen developer is iteratively implementing and
testing function by function, allowing for monitoring
and early correction of errors. Besides, the RPA man-
ager collects test cases and data from the end-users be-
fore and in parallel to the implementation. The citizen
developer discusses any semantic errors during test-
ing, such as missing process steps, with the end-users.
As aresult, process knowledge emerges that the citizen
developer incorporates into the documentation to pre-
serve knowledge for RPA maintenance (cf. CHAL-4),
which was considered an important success factor for
RPA projects at AutoCorp.

Operation and Maintenance. This phase is di-
rected at deploying, using, and maintaining the bot.

Once the bot passes all tests, it is deployed into the
business unit's productive environment by the citizen
developer supported by the CoE.

As the bot impacts the end-users’ routines, they
need to familiarize themselves with the bot and adapt
their behavior to accommodate the virtual co-worker.
Thus, the RPA citizen developer supports end-users in
this process and answers questions on the bot's func-
tionalities and requirements. New routines are defined
in the business unit, and the end-users are granted time
to explore these before providing user acceptance for
the bot.

Once the bot is in use, maintenance is essential.
As the bot, for example, relies on stable system inter-
faces, interface changes require changes in the bot's
code. Usually, end-users observe such complications
and work with the RPA citizen developer to solve the
problem. Over time, new functional requirements for
the bot might result in code changes. As these mainte-
nance responsibilities are time-consuming (cf. CHAL-
4), RPA citizen developers should be allowed to allo-
cate time for maintenance tasks and receive support
from the CoE. The cycle of operation and implemen-
tation continues until the bot is no longer needed and
disposed of.

5. Discussion and Conclusion

Our study was motivated by the observation that
decentralized RPA projects, even though promising to
process automation, are complicated by the new roles
and responsibilities SMEs need to meet. Thus, we syn-
thesize these challenges and derive a software devel-
opment framework that guides decentralized RPA pro-
jects while managing SMEs' different roles and re-
sponsibilities. Consequently, our research contributes
to theory threefold.

First, we contribute to research on the organiza-
tional use of RPA by providing a structured overview
of challenges related to SMEs' new roles and respon-
sibilities in decentralized RPA projects. As RPA is an
emerging technology, research thus far has mainly fo-
cused on studying the features of RPA platforms
(Enriquez et al., 2020), practical applications scenarios
(Lacity et al.,, 2016), and benefits (Asatiani &
Penttinen, 2016) to understand when and why firms
use the technology. In contrast, the process of devel-
oping bots has received less attention and has instead
been addressed through lessons learned and experi-
ence reports (Syed et al., 2020). This might be due to
how RPA is perceived as a low-code technology that
SMEs outside of the IT department easily implement
(Hofmann et al., 2020) and that, compared to other au-
tomation technologies such as BPM systems, does not
require sophisticated implementation strategies (van
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der Aalst et al., 2018). However, our findings show
that the process of decentralized RPA development is
prone to challenges that firms need to be aware of and
address to realize successful RPA projects. We iden-
tify six challenges that emerge as SMEs have to meet
new roles and responsibilities related to IT develop-
ment, such as citizen developers or IT project manag-
ers. Interestingly, these challenges differ from the
challenges that firms learned to navigate for traditional
IT projects, such as cost and time overruns or skilled
labor shortage (Kumar, 2002). Thus, they call for new
measures.

Second, our study contributes to the literature on
RPA as a low-code technology (Bock & Frank, 2021)
by reporting how the change of roles and responsibili-
ties that SMEs experience in low-code RPA projects
impacts the project's progress and success. While the
literature on low-code development acknowledges that
the decentralized development executed by citizen de-
velopers brings unique technical challenges (Hofmann
et al., 2020) and can lead to the blurring and the reas-
signment of roles between the IT and business sides
(Bygstad, 2017; Lacity & Willcocks, 2016a), these
role changes and their consequences have not been
studied thus far. Therefore, our study sheds light on
the socio-technical side of low-code development by
showing how the role transition of SMEs without IT
background towards owning and executing low-code
projects impacts the progress and outcome of develop-
ment. While we studied the impact of such role
changes in the context of RPA projects, future research
might explore the transition process for different low-
code technologies to assess how the identified chal-
lenges apply to further technological contexts and
whether additional measures for supporting SMEs are
required.

Third, we contribute to the literature on RPA by
providing an overarching framework for decentralized
RPA development that supports SMEs in their new
roles and responsibilities. While research thus far pri-
marily has addressed the initialization and scaling of
RPA projects in firms (Herm et al., 2020; Syed et al.,
2020), we still lack knowledge on the roles and respon-
sibilities of SMEs in decentralized RPA projects and
how to support them throughout the development pro-
cess. To this end, our development framework speci-
fies four RPA-related roles—end-users, RPA man-
ager, RPA citizen developer, and CoE—and provides
guidance on how these roles should engage during
RPA development. As a result, we identify activities
that firms should incorporate in the RPA development
process in addition to established development activi-
ties to address the challenges of SMEs specifically,
e.g., by assigning RPA roles and responsibilities, cre-

ating a schedule for RPA bot development, and itera-
tively adapting work routines and the bot to reach user
acceptance. We also include success factors that firms
should be aware of to ensure valuable decentralized
RPA projects, such as process and implementation
knowledge sharing and close collaboration between
the roles involved. Overall, our framework, grounded
in literature and practice, confirms the suitability of
agile, iterative methods to guide RPA projects
(Hofmann et al., 2020), but at the same time, stresses
the importance of adapting traditional IT development
methods to address the unique situation of SMEs in
decentralized RPA development. As such, our frame-
work, supporting SMEs in their new RPA-related roles
and responsibilities, complements existing frame-
works for decentralized RPA development that either
focus on the introduction and scaling of RPA on the
organizational level (Herm et al., 2020; Noppen et al.,
2020; Syed et al., 2020) or the management of RPA on
the project level for specific application scenarios
(Flechsiget al., 2019; Huang & Vasarhelyi, 2019), yet,
without providing specifications on how to support
SMEs in their roles and responsibilities.

We acknowledge that our research is subject to
several limitations. First, our practical insights are
grounded on qualitative data from a large firm with hi-
erarchical structures. Establishing and managing roles
and responsibilities in RPA projects might unfold dif-
ferently in small and medium-sized firms, where one
employee might adopt several roles or resources for a
company-wide CoE might be sparse. Although we
corroborate these practical insights with theoretical
findings from the DSR rigor cycle to ensure that the
identified responsibilities and activities of RPA devel-
opment apply across firm sizes and industries, study-
ing the process of decentralized RPA development in
small- and medium-sized firms could provide addi-
tional valuable insights. Second, even though our
framework is grounded in literature and practice and
was evaluated by a focus group at AutoCorp, it has not
been applied to guide the execution of RPA projects in
practice. Future studies, thus, could build upon our re-
search to investigate the usage of the framework in
practice and derive lessons learned from its practical
application. Overall, our study provides a first step to-
ward acknowledging and managing the challenges of
decentralized RPA projects.
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