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Abstract

Citizen Development (CDev) refers to a
low-code/no-code (LCNC) paradigm, where non-IT
employees develop digital solutions using low-code
or no-code tools. In this approach, employees
without formal IT education develop solutions within
their application domain and outside the traditional
structures of IT departments. While CDev is often
contrasted with software development conducted by IT
professionals, it remains unclear to what extent citizen
developers (CD) follow similar development practices.
To investigate this, we conducted an empirical study
involving 21 LCNC developers, including 17 CDs and
four IT professionals from 14 different companies.
We analyzed the actual development practices and
derived roles, their activities, and interfaces. The
study contributes to a differentiated role concept for
CDev and highlights the future opportunities for the
condensation of best practices in the CDev process.
The findings contribute to a deeper understanding of
CDev practices and provide a basis for formalizing and
optimizing LCNC processes.

Keywords: Citizen Development, Low-Code
Development, Development Process, Requirements
Engineering

1. Introduction

Organizations across industries are under increasing
pressure to digitize their processes, services, and
internal operations (Bharadwaj et al., 2013; Vial,
2021). However, the persistent shortage of professional
software developers presents a significant barrier to
achieving these goals (Binzer & Winkler, 2022).
In response, many companies are turning to LCNC

platforms that empower non-IT employees – commonly
referred to as CDs – to create digital solutions
themselves (Binzer & Winkler, 2022; Bock & Frank,
2021; Di Ruscio et al., 2022). These platforms
enable rapid and accessible development through
visual interfaces, templates, and reusable components,
significantly lowering the entry barrier to application
development (Bock & Frank, 2021; Di Ruscio et al.,
2022; Novales & Mancha, 2023). CDev has emerged
as a promising paradigm within this shift. It refers to the
development of software solutions by employees who
typically lack formal training in software engineering
and work outside of traditional IT departments. Unlike
professional developers, CDs are usually domain
experts who build solutions directly embedded in the
business context, responding quickly to local needs and
opportunities. This model is often seen as more agile,
cost-efficient, and aligned with user needs compared to
traditional IT-driven development (Binzer & Winkler,
2022; Binzer et al., 2025; Novales & Mancha,
2023). Despite its promise, CDev also introduces
significant challenges. Studies have highlighted the
risks of uncoordinated initiatives, technical debt, limited
maintainability, security vulnerabilities, and fragmented
governance structures (Bernsteiner et al., 2022; Binzer
& Winkler, 2022; Noppen et al., 2020). On the other
hand, the proximity of CDs to real-world requirements
and the speed of delivery are frequently cited benefits.
Moreover, many CDev initiatives fail or stagnate,
and the reasons are not yet fully understood (Binzer
& Winkler, 2022; Viljoen et al., 2024). A more
comprehensive understanding of how CDs actually
develop solutions is needed to identify best practices
and reduce failure rates (Binzer & Winkler, 2022;
Muhammad et al., 2025). To address these challenges,
we argue that it is essential to investigate the roles,
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activities, and interfaces involved in CDev. While
existing research provides first valuable insights into
governance models and organizational strategies (Herm
et al., 2023; Viljoen et al., 2023, 2024), there remains a
lack of empirical understanding of how CDs structure
their work, interact with stakeholders, and navigate
technical and organizational constraints. Thus, this
study addresses the following research question:

How do citizen developers engage in software
development using low-code/no-code tools, and what
roles, activities, and interfaces characterize their
practices?

Drawing on a qualitative study with 21 LCNC
developers across 14 organizations, we provide
an empirically grounded process model of CDev.
Specifically, we (1) identify distinct roles and activities
that CDs undertake and (2) explore their interaction
with IT and other stakeholders. Our results provide a
foundation for formalizing CDev processes, offering
best practices and design implications for governance,
tooling, and training. The paper proceeds as follows:
we begin by outlining the background on LCDP
and CDev, followed by an overview of traditional
software development lifecycles. We then describe our
qualitative research approach. The core of the paper
presents our findings on CDev roles, activities, and
development practices. We conclude with a discussion
of implications, limitations, and directions for future
research.

2. Background

2.1. Low-Code and Citizen Development

CDev represents a growing paradigm in software
development, where non-IT employees – often without
formal programming education – use LCNC tools
to independently create digital solutions (Binzer &
Winkler, 2022; Lebens et al., 2021; Novales &
Mancha, 2023). This shift is often called the
"democratization" of software development (Binzer &
Winkler, 2022). Enabled by LCNC platforms offering
visual, drag-and-drop interfaces allowing users i.e.,
automating workflows or creating applications (Bock
& Frank, 2021; Di Ruscio et al., 2022; Lethbridge,
2021; Waszkowski, 2019), CDev is part of a broader
"democratization" of software development (Binzer &
Winkler, 2022). CDs typically own intensive domain
knowledge and are closely embedded in the business
context, making them well-suited to address local
inefficiencies and accelerate digitization efforts (Binzer
& Winkler, 2022; Krejci et al., 2021; Novales &
Mancha, 2023). This duality of empowerment and

dependency reflects a paradoxical relationship between
citizen and professional developers. Bruhin et al.
(2024) identify four key paradoxes – such as control
vs. autonomy and collaboration vs. separation – that
shape this relationship. Understanding these tensions
is crucial for designing governance structures that both
enable and constrain CDev activities. However, this
empowerment also introduces challenges, including
integration complexity, security risks, and inconsistent
solution quality, particularly in the absence of formal
governance or support structures from professional
IT (Binzer & Winkler, 2022; Novales & Mancha,
2023). To address these issues, organizations
are increasingly adopting frameworks that structure
CDev initiatives across technical, organizational, and
individual dimensions Muhammad et al. (2025) and
Viljoen et al. (2023). Successful initiatives often
include structured training, governance mechanisms,
business-IT alignment, and mentorship through Centers
of Excellence (CoEs) Carroll and Maher (2023),
Eggers et al. (2023), Hoogsteen and Borgman (2022),
Muhammad et al. (2025), and Viljoen et al. (2024).
A parallel can be drawn from the domain of
Robotic Process Automation (RPA), where similar
lightweight technologies are deployed by business
units outside formal IT structures. Herm et al.
(2023) propose a structured framework for RPA
implementation that includes phases like initialization,
implementation, and scaling, supported by CoEs and
governance mechanisms. Although focused on RPA, the
framework’s emphasis on process structure, role clarity,
and long-term organizational support offers valuable
insights for formalizing CDev practices.

Roles within CDev are diverse and often seen as
an add-on role, ranging from power users with some
technical proficiency to subject matter experts with
limited IT experience (Elshan et al., 2025). CDs may act
as innovators, change agents, or bridge-builders between
business and IT, contributing significantly to internal
digitization and optimization efforts (Binzer & Winkler,
2024; Binzer et al., 2025; Carroll & Maher, 2023;
Novales & Mancha, 2023; Siemon & Kedziora, 2023).
Their activities often span ideation, modeling, testing,
and deployment – though usually outside traditional
software development lifecycles. CDs act as knowledge
hubs, driving LCDP adoption within and across teams
(Elshan et al., 2025; Lebens et al., 2021). Building
on the work of Binzer et al. (2025), the present study
frames business–IT collaboration in CDev initiatives
along two intersecting dimensions: the role of the
IT function (enabling vs. steering) and the degree of
CD empowerment (low vs. high). Crossing these
axes yields four collaboration modes. Expert-led
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arrangements resemble traditional IT projects in which
business units specify requirements and IT delivers
solutions. In project-oriented settings, CDs’ ideas are
first screened and then executed under IT supervision,
balancing creativity with risk management. Co-creative
modes foster joint solution design, pairing IT expertise
with CDs’ domain knowledge to enhance personal and
team productivity. Finally, a community-based mode
maximizes CDs’ autonomy: CDs independently build
and share applications while IT provides lightweight
governance, guidance, and training. These modes
offer a nuanced lens for analyzing how organizations
orchestrate CDev efforts and distribute responsibilities
between business users and IT (Binzer et al.,
2025). Despite the promise of LCNC tools, studies
highlight that successful CDev depends not only
on tool accessibility but also on support structures,
collaboration with IT, and role clarity (Bernsteiner et al.,
2022; Binzer & Winkler, 2024; Bruhin et al., 2024).
A lack of defined processes can lead to fragmented
development practices, raising questions about how
CDs engage in actual development work and how their
roles and challenges compare to those of professional
developers.

2.2. Software Development Lifecycles

The first standardized and commonly agreed
break-down of a software development lifecycle
(SDLC) into phases and activities was executed by
Royce (1987), naming system requirements, software
requirements, analysis, program design, coding, testing
and operations as its central activities. Realizing that
each constructive phase needs a corresponding test
level, the V-Model became the dominant process model
in the 90s. It exists in different variants since it
has been standardized for different governments and
organizations, including NASA (Forsberg & Mooz,
1991) and the German Government (Dröschel &
Wiemers, 2015) and is still widely used in Systems
Engineering. Accordingly, the naming of the phases
varies. For example, the International Software Testing
Qualifications Board as a domain-independent, mixed
academic and industry board, defines component testing,
component integration testing, system testing, system
integration testing, and acceptance testing (International
Software Testing Qualifications Board, 2024).

However, afterward more and more SDLCs, such
as the unified process (Jacobson et al., 1999), began to
acknowledge that development phases are not sequential
and hence introduced parallelization of phases into
SDLCs. Iterative-incremental development (commonly
referred to as agile) finally let go of sequential concepts

in favor of iterations of sequential activities (Beck et al.,
2001). As a very early and visible representative,
Beck (2000) introduced many important programming
practices that are central in many projects today,
such as continuous integration or pair programming,
but at the end was not successful in establishing
a new SDLC. The most dominant agile SDLCs
today are Scrum (Schwaber & Sutherland, 2020),
Kanban (Ahmad et al., 2013), and SAFe (Uludağ
et al., 2022) and its variants. However, while the
agile paradigm introduced more specific techniques
and fundamentally changed how we approach creating
software, it did not fundamentally change the core
sets of activities executed in software projects,
i.e., requirements, systems modeling, architecture
design, software design, implementation, unit testing,
integration testing, system testing, acceptance testing,
deployment, and operations (Sommerville, 2011).

3. Approach

To address the research question, we adopted
a qualitative research design with a combination
of inductive and deductive analysis to explore the
development practices of CDs in the context of LCNC
development. We began with an inductive approach,
identifying emergent themes from the collected data
(Gioia et al., 2013). These themes were then
interpreted using deductive reasoning, drawing on
existing frameworks.

3.1. Data Collection

We identified and selected organizations across
a range of industries – including manufacturing,
banking, services, and construction – where low-code
development initiatives were actively pursued. Our
sampling strategy focused on companies with ongoing
CDev programs in various forms, encompassing a wide
spectrum of organizational sizes, from small firms
with approximately 50 employees to large enterprises
exceeding 100,000 employees. The interviews are
summarized in table 1. The interviews are numbered
consecutively by (I). Some participants (P) were
interviewed several times in order to ask further
questions and thus carry out theoretical sampling.

To ensure maximum heterogeneity, we deliberately
included participants holding diverse roles, such as
IT professionals and business users, and exhibiting a
wide range of experience with low-code development,
from only a few months to several years. Data
collection consisted of 21 semi-structured interviews,
conducted both via video conferencing and in
person. A flexible interview guide was used to

Page 5653



Table 1. List of Interviews (I) including Participants (P) and their Companies (C).

No. Participant Industry Size Duration

I1 RPA Developer (P1), IT Specialist RPA (P2) Banking (C1) ~900 57 mins
I2 RPA Expert (P3), RPA Developer (P4), Working Student (P5) Manufacturing (C2) ~15,000 55 mins
I3 Corporate Strategy & Development (P6) Manufacturing (C3) ~650 70 mins
I4 Working Student (P5) Manufacturing (C2) ~15,000 79 mins
I5 RPA Developer (P7) IT Services (C4) ~5,000 56 mins
I6 RPA Developer (P7) IT Services (C4) ~5,000 53 mins
I7 Working Student (P8) Manufacturing (C5) ~5,500 63 mins
I8 Data Control Officer (P9) Energy (C6) ~7,500 53 mins
I9 Controller (P10) Construction (C7) ~250 43 mins
I10 Controller (P11) Construction (C7) ~250 44 mins
I11 Data Migration Team (P12) Manufacturing (C2) ~15,000 55 mins
I12 Process Manager (P13), In-house Consultant (P14) Public Admin (C8) ~2,500 51 mins
I13 Process Manager (P15) Consulting (C9) ~50 66 mins
I14 Lean Manager (P16) Construction (C10) ~150 53 mins
I15 Low-Code Developer (P17) Energy (C11) ~100,000 53 mins
I16 RPA Consultant (P18) Consulting (C12) ~450 40 mins
I17 Business Process Relationship Manager (P19) Manufacturing (C13) ~15,000 52 mins
I18 Head of Process Automation (P20) Energy (C6) ~7,500 52 mins
I19 Internal IT Consultant (P21) Manufacturing (C14) ~2,500 54 mins
I20 RPA Developer (P1) Banking (C1) ~900 44 mins
I21 IT Specialist RPA (P2) Banking (C1) ~900 35 mins

steer the conversations in line with our research
question, while allowing for contextual adaptations
to capture rich, situational insights. All interviews
were audio-recorded, transcribed verbatim, and
pseudonymized to ensure participant confidentiality.
In addition to interviews, we analyzed a variety of
documents, internal documentation, and development
artifacts obtained from participating companies to
complement and triangulate our findings.

3.2. Data Analysis

We applied a Grounded theory inspired approach
to guide our data analysis process (Gioia et al.,
2013), beginning with open (initial) coding to identify
important concepts and themes within the empirical
material. This approach was chosen to enable the
inductive development of theoretical insights directly
from the data. Initial coding was conducted
independently by three researchers to ensure diversity
in interpretation and enhance theoretical sensitivity.
The interviews were evenly distributed among the
coders, with one interview (I19) jointly coded by
all three to facilitate calibration and alignment.
The initial codes were subsequently discussed and
refined in iterative internal review rounds to reach
a shared understanding. Coding iterations and
first-order constructs were validated through co-author

discussions, following Forman and Damschroder
(2007), to ensure stability and reproducibility. Still,
some subjectivity in code derivation is inherent due
to human judgment. Following this, we proceeded
with axial coding to organize the emerging codes into
higher-level categories that reflected recurring patterns
and conceptual structures. Some categories, such
as the broader elements, were derived deductively,
informed by established models in software engineering.
Others were developed inductively, grounded entirely
in the empirical data (e.g., the sub-activities in the
phases). Figure 1 shows an excerpt of the final coding
structure. This integration of top-down and bottom-up
coding allowed us to balance theoretical framing with
openness to novel insights. As relevant themes
emerged during the analysis, we employed theoretical
sampling to include additional documents, internal
documentation, and artifacts, which were subsequently
analyzed to further develop our findings. Throughout
this process, consensus was achieved through intensive
group discussions, dialogical inter-subjectivity, coder
adjudication, and collaborative refinement in line with
recommendations by Saldaña (2021). Given the iterative
and emergent nature of the coding process, we did
not compute inter-rater reliability metrics, as such
calculations would be misleading - either failing to
capture the evolving nature of early codes or being
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confounded by the outcomes of consensus-building in
later stages. Instead, we prioritized rigorous discussion
and review to ensure analytical validity. Each data
source was initially coded by a single researcher, after
which the codes were independently reviewed by two
others. Final coding decisions were then validated
through structured document walkthroughs, ensuring
methodological robustness and interpretive integrity.

4. Results

4.1. Roles and Collaboration

Our investigation is structured around three
analytical dimensions: (i) the developer’s competence
background, (ii) the nature of the developer’s
relationship with the IT department, and (iii) the
developer’s proximity to the originating business
requirements (Binzer & Winkler, 2022; Novales &
Mancha, 2023). The classification of the participants
(P) in combination with their company (C) are shown
in figure 2. Among these, the two dimensions that
distinguish whether development activity occurs inside
or outside the formal IT function are particularly salient
for understanding how CD development processes
work. Developers who sit inside the IT department
(P1, P2, P7) as well as external consultants (P18)
do not qualify as CDs under our definition, but can
play enabling or mediating roles in the development
process (Viljoen et al., 2024). The findings from these
interviews are not incorporated into the derivation of
the CDev process in the following and are used more
for comparison with the classic CDev initiatives.

We identified six developers who build LCNC
solutions for other business units in close cooperation
with IT, typically via a CoE. Four developers who create
LCNC solutions for other departments independently of
IT. Seven interviewees who develop solutions solely for
themselves or colleagues in their own department, with
no direct IT involvement. Applying the collaboration
modes of Binzer et al. (2025), we classify P1, P2,
P7, and P18 as expert-led. In C8 we observed a
project-oriented mode in which every idea undergoes
an IT pre-assessment. In C10 and C14, the CDs are
not formally part of IT, yet they collaborate closely
with it. For P6, P8, P9, P10, P11, P17, and P20, the
developers work largely autonomously and request IT
support only when needed. Finally, in C2, C9, and
C13 we encountered a different pattern: an automation
platform such as Microsoft Power Automate or UiPath
was purchased initially, but no further collaboration with
IT has taken place since then. The CDs then developed
completely independently.

We identified additional roles in the development
process beyond the various types of LCNC developers,
that align and partly refine existing categories (i.e.,
(Binzer et al., 2025; Viljoen et al., 2024) . The
data showed four main departments or sub-departments
with a relevant role in the process. A detailed list
of mentioned stakeholders can be found in table 2.
LCNC developers could be found in all main groups
despite the category other stakeholder. We distinguish

Table 2. Stakeholder Groups and Roles

Group Stakeholders

Requiring
business unit

process owner, dashboard users,
process specialists, department
heads

IT Department IT governance, IT security,
Permission admins

Independent Platform specialists, quality
assurance, automation committee

Other overall company, outsourcing
partners, BPM team, workers,
special needs and equal
opportunities councils, data
protection representatives

four stakeholder groups that participate in LCNC
initiatives. First, Stakeholders in the requiring business
unit attempt to create new LCNC artifacts to automate
their processes; an LCNC developer in this group aligns
most closely with the common definition of a CD.
Second, Stakeholders in the IT Department comprise
the organizational unit responsible for traditional IT
development, administration, and governance; an LCNC
developer here is better understood as an IT specialist for
LCNC development. Third, Stakeholders in a Center
of Excellence / Independent LCNC Experts represent
a recurring pattern in which one or more individuals
engage in LCNC development while remaining external
to or largely autonomous from formal IT governance
– sometimes working for external firms. LCNC
developers in this category differ markedly from
those in the other groups: although they lack the
domain knowledge typical of CDs and therefore require
a more extensive requirements engineering phase,
they possess strong technological expertise and, by
operating outside standard governance structures, can
act with considerable flexibility and without adherence
to predefined processes. Finally, Other stakeholders
encompasses any additional parties involved in the
project who do not fall within the three groups outlined
above, such as the works council or data protection
representatives.
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Figure 1. Depiction of the Coding Procedure.

Figure 2. Classification of a Citizen Developer.

4.2. Development Process

In the consolidated development model we
uncovered a set of recurring activities that cluster
around six broad phases. These findings follow
from the interviews with participants whom we were
previously able to clearly identify as CDs. For every
activity we also identified the interfaces to the different
stakeholders – typically to the IT department, the
requiring business unit, or other stakeholders – while
noting that the CDev remains the constant actor across
the entire process. Figure 3 visualizes this process.

Two boundary conditions apply. First, not every
activity appears in every case; teams omit or merge steps
according to complexity, tool capabilities, or governance
requirements. Second, we deliberately excluded
organizational-level setup initiatives and the ideation
phase, because participants perceived these as separate

from day-to-day solution development. Taken together,
the evidence depicts an agile, highly iterative process:
Although the activities can be assigned to recognizable
phases – idea evaluation, requirements engineering,
development, quality assurance, deployment, and
maintenance – the transitions are fluid and back-loops
are frequent. The following subsections describe each
phase in turn, detailing its key activities and the
stakeholder interfaces that shape them.

4.2.1. Idea Evaluation Once an idea for an LCNC
solution has emerged, several idea evaluation activities
unfold. The process starts with a general feasibility
assessment, in which the CD – either alone or in
consultation with the requiring business unit and/or IT
– tests whether the idea is organizationally viable (I4,
I17). Next comes the solution landscape analysis, where
CDs scan for existing tools or applications that could
already meet the need (I17). Whenever specialized
or “tricky” questions arise, they seek IT feasibility
feedback, drawing on IT expertise only as required. A
cost-benefit estimation weighs expected value against
effort, because not every promising idea warrants full
implementation (I15, I18). In organizations with larger
idea pipelines, teams perform a collective prioritization
to decide which opportunities to tackle first (I13,
I17). Finally, a go/no-go decision closes the phase,
confirming whether the idea proceeds to development or
is shelved (I1). These activities are tightly interwoven
with requirements engineering and often occur in
parallel with early requirements-gathering tasks (I6).

4.2.2. Requirements Engineering The
requirements engineering in CDev projects is neither
a stand-alone phase nor a strictly linear one; it is
tightly interwoven with idea evaluation, feeds directly
into development or runs simultaneously, and loops
back whenever issues surface during testing. The
process usually begins with an as-is observation, where
the developer walks through the current workflow –
often the process he or she personally performs (I8,
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Figure 3. Citizen Development Process Model.

I9, I10, I11, I13, I14). In a minority of cases this
is formalized as an as-is process model, but most
interviewees said they rely on “click-by-click” screen
captures or even treat the eventual automation flow as
living documentation. Additional requirements surface
informally through conversations and meetings, labeled
here as requirements elicitation (I4, I8, I11, I12, I15,
I17). Only a few projects create a separate to-be process
definition (I4, I16). This was more the case with the
professional LCNC developers (I1, I21). Developers
routinely perform an ad-hoc stakeholder analysis to
verify that everyone affected is represented before they
proceed (I11, I12). Some teams practice requirements
reuse by checking with other CDs to see whether similar
functionality has already been built (I15, I19). When
specialized knowledge is needed – say, on IT security or
works council rules – they trigger an expert consultation
(I11). This step is especially common for data sources
and access rights, because most CDs lack the authority
to provision credentials themselves (I2, I7, I9, I10, I11).
One example from C2 involved creating a dedicated
ERP user account that every automation could share for
posting transactions (I2, I4). Finally, the entire phase
is characterized by frequent feedback loops with the
requiring business unit (I3, I4, I7, I10, I11, I13). A
developer described how they present a very early “first
draft” to confirm they are heading in the right direction,
then iterate until the business users are satisfied (I11).

4.2.3. Development Development is characterized
by continuous feedback loops that echo back to
requirements and forward to testing. It starts with
environment setup – securing the necessary licenses,
permissions, or runtime accounts – tasks typically
completed in cooperation with the IT department (I11,
I16). Solution development is then executed mainly by

the individual CD, although some interviewees reported
pair-building sessions or brief peer consultations (I3,
I10, I11, I16). When peer help is exhausted, they seek
expert support, often from IT specialists or platform
champions (I4). A hallmark of this phase is ongoing
iterative refinement: developers favor incremental
development to create small, runnable slices that
generate early feedback (I9, I11, I15). Leveraging the
insights gathered during the requirements phase (I13,
I7, I9, I10, I11, I14), developers deliberately engage in
component reuse, pulling ready-made building blocks
from other solutions and integrating them into their
own artifact (I2, I7, I11, I12, I15, I17, I19). In
parallel, process redesign unfolds almost automatically:
as they build the automation, developers simultaneously
streamline and refine the underlying workflow (I3, I6,
I18). Because a formal to-be process definition is
seldom defined upfront, the optimized process emerges
iteratively within these development cycles, feeding
new insights back into the evolving requirements.
Finally, documentation is different across cases: several
participants claimed “the bot is the documentation,” (I9,
I11) whereas others maintain explicit docs to facilitate
the later handover during deployment (e.g., I2, I3).

4.2.4. Quality Assurance Quality Assurance in CD
projects is tightly interwoven with development and
often flows straight into deployment. Some teams use
a staging concept, i.e., building and testing in a sandbox
before promoting changes (I19). Others skip this step
and conduct their functional testing directly in the live
system – a practice our interviewees cited frequently
(e.g., I7, I11, I13, I17). Once basic functionality is
verified, user acceptance testing follows (I4, I7, I8, I15).
If the requiring business unit is involved, acceptance
testing becomes a feedback session with real end
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users; when the CD is solving a personal problem, the
developer effectively acts as both builder and customer,
signing off on the solution alone. In either case, the
boundary between testing and deployment remains fluid,
with fixes and small enhancements cycling back to
development almost immediately.

4.2.5. Deployment Deployment marks the point at
which the automation, app, or dashboard is formally
released to production (I7, I16, I19). The hand-off
typically includes a handover to operations, during
which the CD transfers run-time responsibility – log-ins,
schedules, error alerts – to either the IT team or the
business user who will own the solution. In some
cases the developer remains responsible (I4, I9, I11,
I16). A brief end-user training session is bundled
in, coupled with quick-start guides or checklists for
self-service monitoring (I17). One representative case
(C21) even used a self-drafted agreement that explicitly
shifts business ownership and monitoring duties from
the CD to the end user, reinforcing accountability after
go-live.

4.2.6. Maintenance Maintenance begins as soon as
the solution is live and remains closely linked to
testing. During daily operations (I4, I7, I12) new
defects occasionally surface through monitoring and
troubleshooting (I6, I13, I17); these are addressed
through rapid corrective maintenance, often while the
automation or app is still running (I2, I4, I7, I12,
I17). Where opportunity and capacity allow, teams
embark on continuous improvement – adding small
features or streamlining logic instead of rebuilding from
scratch (I13).

5. Discussion

Our findings position CDev squarely between
the Information Systems and Software Engineering
domains: CDs reproduce the well-known SDLC phases
mostly unconsciously, yet they run them as lightweight,
highly iterative loops that resemble agile practice.
That duality explains why their work looks familiar
to IT professionals – incremental builds, frequent
user feedback, rapid testing – while still differing
in key respects such as informal task switching,
scant documentation and the prevalence of testing in
production execution. Nearly all CDs in our study report
that they do not have a formal software development
process, but many are discussing introducing one.
The process model therefore bridges Information
Systems work on low-code governance with Software
Engineering debates on process discipline.

We also extend the CDev collaboration modes
by identifying a fifth quadrant in which a platform
is purchased once and then runs entirely outside
IT oversight. This is where the business-led CDev
approach becomes clear (Binzer et al., 2025). This
arrangement, observed in three of our cases, exposes
governance risks that existing literature has yet to
address. Building on the role-continuum concept
of Elshan et al. (2025), we further distinguish four
role clusters – IT-embedded LCNC specialists,
cross-department (CoE) builders, autonomous
business-unit developers and pure self-service creators.
CD thus emerges as a dynamic assignment rather
than a fixed job title. This differentiation influences
the process and activities: The closer the LCNC
developers are to the requiring business unit the less
formal are requirements, QA and deployment phases.
Both the developers and we as external observers
see substantial risks in some cases, which actually
some of the more senior LCNC developers have
expressed with a desire for a more formal process.
Future work will need to look into this in more depth,
analytically by understanding which content is actually
documented, but also constructively by defining a
solid, yet lightweight requirements engineering process.
Several practical implications follow directly from the
presented work. Organizations can formalize ownership
transfer at deployment, as one case did with a custom
contract, to prevent post-release “solution drift”. The
six-phase model with its concrete micro-activities
and stakeholder touch-points provides an empirical
foundation for further development and suggests that
governance maturity, in combination with developer
skill, is a good predictor of process completeness.

By design, the described work comes with various
limitations. As any qualitative approach, our coding
could be subjective or inconsistent. To mitigate these
threats, we relied on standard practices, as described
in Section 3.2. The data furthermore rests on (mostly)
single-interview snapshots of self-reported behavior of
our participants, which can be inherently biased. We did
not see any signs of bias or contradictions; nevertheless,
we will further strengthen our confidence in those
reports by triangulation with system logs and reviews
of project artifacts in future work. Regarding external
validity, our evidence is built on a non-trivial set of
interviews with a considerable diversity in domains,
company sizes, etc., yet all from a Western European
sample. We would encourage other researchers in the
field to extend the presented data with reports from other
populations with a broader geographic coverage, but
also further domains, companies etc. to grow confidence
in the external validity.
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6. Conclusion

CDev promises to bridge the gap between growing
digitization demands and the shortage of professional
developers, yet empirical insight into how CDs actually
work has been sparse. Building on empirical data
from 21 interviews, this study applied a grounded
theory approach to derive a model that captures the
roles, interfaces, and activities of CDs. We found
that CDs reproduce the classical software development
lifecycle – idea evaluation, requirements engineering,
development, quality assurance, deployment, and
maintenance – but enact these phases in markedly
iterative, incremental, and informal ways. Interfaces
to IT departments, requiring business units, and other
stakeholders emerge as critical coordination points.
Recognizing these hybrid, loosely structured practices
is vital for organizations aiming to scale LCNC
initiatives without sacrificing security, maintainability,
or strategic alignment. Our role categorization and
process model offer a foundation on which practitioners
and researchers can design lightweight governance
mechanisms, targeted training, and fit-for-purpose
tooling that respect the agility advantages of CDev
while mitigating its risks. Future research should
deepen this understanding along three lines. First,
systematic studies of the challenges encountered at
each phase and interface can inform a catalog of
best practices and mitigation strategies. Second,
comparative analyses of the artifacts produced against
classical software engineering artifacts will clarify
where professional-grade rigor is most beneficial and
where lightweight alternatives are sufficient. Finally,
larger-scale and longitudinal investigations are needed
to assess how closely CDs converge toward, or
diverge from, established software-engineering norms
as initiatives mature. Addressing these avenues will
advance both literature and practice as CDev moves
from isolated experiments to an important pillar of
organizational digital transformation.
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