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Abstract

Low Code Development (LCD) platforms from IBM, Microsoft and other vendors have reinvigorated
end-user development. Business professionals without extensive skills or background in systems and
software development are empowered to create new IT and software artefacts through the extended
capabilities of these platforms. The business professionals developing IT solutions with the help of the
LCD platforms are usually referred to as ‘citizen developers’, but in practice, from an IT governance
standpoint, these citizen developers are also referred to as “cowboys” as they leverage the LCD plat-
forms in the hinterlands and frontier of IT Governance’s comprehension and reach. Whereas the idea
of end-user development is not new or novel, the low-code context presents a fresh occasion to under-
stand the breadth and depth of IT professionalizing and present implications for IT Governance, train-
ing, and the low-code platforms themselves. This paper theorizes on the emerging challenges and op-
portunities inherent in the conceptualization of the citizen developer in low code/no code environments.

Keywords: Low code/no code, RPA, IT Governance, IT Professionalization.
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1 Introduction

Low-code development (LCD)' platforms and tools enable development of powerful software solutions
with few — if any — lines of traditional program code, by using powerful commands and visual program-
ming tools with drag and drop capability. LCD is expected to increase reduce implementation delays
and improve software development productivity and innovative capabilities (Binzer and Winkler, 2022,
Elshan et al., 2023). The intuitive interface offered by the LCD platforms, furthermore, enable organi-
zations to allow business professionals with little or no programming experience to develop and deploy
business applications without help from IT professionals — also known as ‘citizen development’
(Oltrogge et al, 2018; Binzer & Winkler, 2022).

Organizations use citizen development to circumvent the IT function’s control over IT development,
overcome the IT resource bottleneck and support business agility and innovation by providing quick
solutions to evolving business needs (Elshan, 2023; Osmundsen et al., 2023). However, there is a tension
between rapid and decentralized citizen development and organizational oversight and governance (Os-
mundsen et al., 2023). LCD can create problems such as, e.g., local process optimization, siloed appli-
cations, poor software quality, issues with integration with core IT systems, wildly growing and poorly
coordinated applications, future maintenance challenges, etc. There is, therefore, an ongoing debate
about how to balance decentral and central governance mechanisms and structures to coordinate devel-
opment and deployment of applications without sacrificing decentral innovations and short development
cycles, as well as train citizen developers in proper use of the LCD platform. (Osmundsen et al. 2023;
Noppen et al., 2020; Willcocks et al. 2018).

Powerful software tools that increase ISD productivity and enable business professionals to build appli-
cations is not a new phenomenon. The computer and software industries have always worked to improve
programmer productivity, systems quality, portability etc. by extending the basic functionality of the
computer — the computer systems core (Friedman, 1989) — with more advanced development tools, i.e.,
replacing binary machine code with assembly languages, followed by 3rd and 4th generation program-
ming languages, formal specification tools, database management platforms, and software libraries
(Friedman, 1989, Pinho et al., 2023). These inventions were accompanied by repeated predictions of the
demise of programmers and IT departments, and the rise of end-user or business professional develop-
ment (Friedman, 1989). Experiences were mixed, however. The tools were not as powerful and intuitive
in use as claimed, and business developers needed more training than expected to build anything but
simple applications. The IT departments furthermore had to step in and resolve quality and other issues
with the applications (Carlsson, 1989; Friedman, 1989; Heijmans, 2015; Lethbridge, 2021; Ngwenyama,
1993).

Although sharing many of the characteristics of previous waves of end-user development, contemporary
citizen development also exhibits new potential: Increasing hardware performance enables more pow-
erful tools and intuitive graphical drag-and-drop interfaces. Modern LCD platforms also include better
support for professional software engineering practices than earlier 4GL tools (Heijmans, 2016). This,
together with a general increase in IT proficiency among business professionals, enable the citizen de-
veloper to undertake more complex development tasks than in previous waves of end user computing.

Current research into LCD focuses on general benefits and challenges of the technology and citizen
development, as well as how to balance governance and creativity in citizen development (Osmundsen
et al., 2023; Wilcocks et al., 2015). Our research focuses first and foremost on the actual LCD practices
in a large multinational consultancy. Our investigation reveals different LCD scenarios, with different
development and management practices, ranging from tightly managed contract development — for ex-
ternal and internal customers — by professional software developers to unregulated citizen development
for personal or local team purposes.

In this paper, we describe outcomes from embedded qualitative research that examines the implemen-
tation and use of LCD platforms where subject matter experts were introduced to LCD tools used to
develop applications which utilized a variety of data integrations and connections. These ‘citizen devel-
oped’ LCD artefacts quickly took on their own vitality and utility for the SMEs in ways that were not
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fully comprehended by the IT governance function. This informs the central research question for the
paper:

RQ: How can organizations utilizing LCD integrate citizen developers into their broader IT governance
and professional paradigms?

Evidence from the study suggests that the unregulated nature of effective and motivated citizen devel-
opers is a byproduct of the full effect of the innovation coming to bear. As such, it is conceivable that
the governance and professional development posture of the organization must be prepared to approach
the citizen developer as being both a business professional and a software developer, and elevate these
citizen developers in terms of acculturation, support, and professionalization.

2 Related research

In the following we summarize the benefits and challenges reported in recent research about citizen
development with LCD. We conclude the section with a discussion of how to manage the tension be-
tween the creativity and user-driven rapid solution development enabled by LCD, and the long-term
risks for the organization caused by the lack of governance of a multitude of applications built by busi-
ness professionals without basic knowledge of sound software engineering standards and techniques.
This discussion leads to the formulation of our research question.

2.1 Benefits of LCD

Experience from LCD development projects confirm the potential to accelerate development and de-
crease dependency on tech skills, thereby reduce the IT backlog and dependence on the IT function.
Martins et al. (2020) report how an HR self-service portal was developed in three days with the platform
Outsystems. Woo (2020) similarly reports how New York City officials built an online portal for col-
lecting information from COVID-19 patients in just three days without a single line of code.

Research also confirm that LCD allows business professionals to create their own IT solutions to prob-
lems in their daily work. This helps close the gap between IT and business skills and unleash the crea-
tivity and innovative capabilities of business professionals (Binzer and Winkler, 2022; Elshan et al.,
2023; Li et al., 2022) as well as improve IT-business alignment (da Silva Costa et al., 2022).

The powerful and intuitive LCD platforms support short (agile) development-test cycles and close col-
laboration between the involved parties (Binzer and Winkler, 2022).

2.2 Challenges of LCD

The challenges with LCD and citizen development arise from factors related to the platforms, the limited
technical and software engineering knowledge of the citizen developer, and poor organizational over-
sight and control of the installed LCD applications (cf., Eulerich et al., 2024; Khorram, 2020; Leth-
bridge, 2021, Willcocks et al., 2018). Oltrogge et al. (2018) report that 11% of free apps developed with
LCD platforms had major security risks such as poor access right control and vulnerability against http
attacks. Errors and security risks are amplified when auto-generated code is used in multiple applications
unless the application developers have the skills needed to identify and remove the vulnerabilities.

Sahay et al. (2020) evaluated eight low-code development platforms and found four key challenges: (1)
a high risk of vendor lock-in due to poor interoperability across platforms; (2) poor extensibility because
most platforms do not allow for the addition of new functionality; (3) a steep learning curve, which
inhibits adoption of some platforms; and (4) to include more users and functionality.

The limited IT skills of the citizen developers create other risks. Khorram et al. (2020) reports that the
limited technical knowledge and software skills of the citizen developer results in little or insufficient
quality control, particularly with regards to testing. The LCD platforms offer high- level test automation
in the form of data-driven", model-based, and record-and-replay testing, but they still require some man-
ual scripting, which does not align with the low-code development techniques and the skills of the citizen
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developers. Furthermore, there is a need for testing cloud-based applications and not many tools exist
for automatic testing in the cloud (Khorram et al., 2020).

23 IT governance in the LCD Context

Atits core, IT governance is a risk appraisal and mitigation venture to assure the efficacy and availability
of an organization’s IT function. Among the risks to be understood and mitigated are the effects of
innovation and growth. When an innovation becomes available which allows developers to connect to
productivity, insight, and advancement, it is often the case that any downstream issues from an IT gov-
ernance standpoint are latent and largely undetected. With LCD environments, that opportunity to cap-
italize on advancements in throughput is the selling point of the platforms. However, it is also the case
that uncontrolled growth of LCD apps, i.e., citizen development, may lead to poorly designed high-code
apps over time (Lethbridge, 2021) As such, initial gains from accelerated progress accorded to LCD
may be eroded over time once the low hanging fruit of innovation introduction have been harvested
(Eulerich, 2024; Osmundsen et al. 2023; Wilcocks et al., 2018). Furthermore, it is likely that only a
handful of citizen developers will create truly impactful breakthroughs which exist among a large vol-
ume of citizen-developed apps in the environment. This creates a potential for both knowledge manage-
ment and skills issue. Willcocks et al. (2018) warns against (among others) skills shortages when LCD
experts and application owners leave the company, duplicated applications, and integration challenges
among LCD applications and between LCD applications and other systems.

These issues can be understood as classic IT governance challenges where the tensions of control, inno-
vation, productivity, and insight must be understood, weighed, balanced and managed (Osmundsen et
al.., 2019). This becomes a matter of the degree of coupling the innovation to governance controls.
Models of the value of the IT function, how LCD fits within that function, and how innovations produced
within the LCD environment are needed. This should lead to insights that transcend governance and
lead to questions and inquiry as to the professional nature of the citizen developer in the broader context
of the organization’s IT function.

Whereas some researchers agree on the potential, benefits, and challenges of LCD driven by business
professionals, there is a lack of studies into alternative LCD development scenarios and models of their
professionalization in the IT context (Binzer and Winkler, 2022). Studies of other potential use cases,
i.e., LCD by IT professionals or teams of IT and business professionals are hard to find.

The results of the study conducted to support this paper explores these alternative models and inform
our research question. We describe and characterize three possible scenarios and propose a fourth to
integrate both the on-boarding of the citizen developer into the IT realm and to adjust concepts and
models for IT governance that recognize and accommodate the citizen develop as an IT professional.

3 Case description

This study is based on an embedded qualitative research setting involving a professional services com-
pany that employs more than 300.000 people across more than 150 countries and with an annual revenue
of more than 45 billion US dollars.

The organization has a central headquarters that hosts most executive functions and additional regional
officers. The headquarter (The Executive) entails the global leadership, governance bodies and three
geographic Areas — Americas; Europe, Middle East, India and Africa (EMEIA); and Asia-Pacific. There
are 28 separate regions grouped within the overall areas that deliver professional services to clients
through projects, temporary resource allocations or advisory services. The regions are further organized
in four client serving business units: Assurance, Tax, Consulting, and Strategy and Transactions, and
one internal unit Core Business Services.

In 2018 the company transitioned and upgraded their Microsoft Office 365 suite to include the Power
Platform. The Power Platform entails Power BI for data visualization, Power Apps for application build-
ing, Power Automate for workflow automation and Power Virtual Agents for chatbot configuration. The
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upgrade is available to every employee in the company and costs hundreds of millions of dollars every
year in licenses.

This transition and the LCD provisions within the platform, is the subject of the study. Whereas the
initial interest of the study was the IT governance issues related to this transition, the embedded nature
of the research soon revealed additional issues that inform the research question in this paper that relates
to the conundrum presented by the ‘citizen developer’.

4 Research method

We used a single embedded case study across multiple departments and layers in the organization,
providing a holistic view of the phenomenon (Yin, 2003). One of the authors engaged in a series of
interviews and observations, using a predominantly inductive approach to data collection and analysis
to identify and refine emergent patterns (Creswell, 1994). By letting the empirical data guide the direc-
tion of the study, the materialization of theoretical perspectives related to LCD were developed in a
manner that is consistent with an interpretivist methodology.

The interviews were conducted digitally following semi-structured interview guides ensuring the overall
direction of the interviews, while allowing the respondents to bring their own worldview into their an-
swers. The study lasted four months going from February-June 2021 and involved 10 use case interviews
and four governance interviews.

Name and function Tenure Department and location Background
Tony, Delivering robotics 3 years Robotics and Artificial intelli- Software engineering, business
solutions to clients gence EMEIA, Johannesburg systems and analytics
Pete, Client serving role fo- | 12 years | Strategy and Transactions — Business and economics
cus on data analytics Transaction diligence, EMEIA —

Switzerland
Ben, Building reports and 7 months | Core Business Services Biotechnology and chemistry.
data visualizations Data and analytics
Patrick, Designing and de- 9 months | Core Business Services, EMEIA | Business and IT
veloping solutions Denmark
Bill, Managing IAM infra- 2+ years | InfoSec — Active Directory In- Computer engineering
structure frastructure
Rajiv, Preparing indirect tax | 2+ years | TAX — Indirect tax Commerce background
returns for clients
Fred, Implement the Power | 4 years TAX — Tax technology and Accounting
Platform with clients transformation
Somnath, Implement old 2+ years | Core Business Services — Pro- Computer engineering, Master in
process into new process w. ject process implementations information technology
Power Platform
Vicki, QA of consulting ser- | 3 years Asia Pacific Consulting quality | International business, Project
vices team, Australia management
Adam, Delivering develop- | 2+ years | Intelligence service, Peru Business
ment solutions to clients

Table 1 Overview of the LCD respondents and their place in the organization

Respondents representing use cases were selected through self-selection sampling by posting a request
for participation on internal LCD community sites. Based on 20 received replies, purposive heterogene-
ous sampling was applied in selecting the final 10 respondents. The final 10 respondents were selected
based on a decision to narrow the field of study to focus on a single LCD platform, where all 10 had
used Microsoft Power Platform in the past.
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Table 1 is an overview of the use case respondents and their place in the organization. These individuals
were those who were actively involved in LCD. The names are fictitious to preserve the anonymity of
the participants.

Additional respondents were selected to better understand the governance aspect of the study. See table
2. These respondents were selected through snowball sampling, where one respondent was first identi-
fied and interviewed in which more respondents were identified. The first respondent was interviewed
twice as new information came to light during the interview process.

Name and function Tenure Department and location Background

Joshua, Looking after the 2-3 years | Technology — End User technol- | General IT

Power Platform ogy Experience

Michelle, Assisting with 2 years Client technology — low-code Microsoft technologies
building internal solutions services

on top of Office 365 dynam-
ics or Power Platform

Toby, Review and assess 2+ years | Security consulting end-user Software engineering experience
risks on internal platforms computing (infrastructure)

Table 2 Overview of the governance respondents and their place in the organization

The interviews were analyzed following the thematic analysis framework by Braun & Clarke (2006).
400+ codes were discovered across all 14 interviews, which were then grouped in four overall themes:
"Internal formal use", "Internal informal use", "External formal use" and miscellaneous. The discovered
themes, with exception of the miscellaneous theme, provided key insight into the phenomenon in scope
of the study and defined the direction of the further analysis. Offsetting from the three main themes,
theoretical perspectives from software engineering best practice were included to organize the insights
according to a common framework.

5 Analysis

We have structured the analysis according to the organizational scope (external vs. internal), and how
development is managed (formal vs. informal) of the LCD projects: The external-formal teams devel-
oped applications for external customers based on contracts. The internal-formal team produced solu-
tions for internal customers based on a formal agreement, and finally, the internal-informal team made
solutions for themselves or their immediate co-workers on an ad-hoc basis.

5.1 External-formal
These developers work in two different client serving teams. They use the Power Platform to increase
sales to external customers:

“We're trying to make this new service focusing intelligence services. We're not trying to sell
low-code because low-code is a concept” (Adam)

“I've kind of been working on the, you know directly with clients on how to implement the Power
Platform for different processes that they have” (Fred).

The projects vary between, e.g., implementing a COVID care application for a farming company in Peru
(Adam), to building a Power Platform Center of Excellence (CoE) with the African clients (Tony).

The way these solutions are delivered vary between client implementations and managed service:

“we're just onboarding client users onto our environment so that is like 80% of the use case.
20%, we build a product. And we deploy to the client's environment” (Michelle).

Getting the client's sign-off is a part of the company’s internal processes to initiate an engagement with
a client, and the developers focus on gathering proper requirements prior to solution design.
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“[Requirements] (...) can be a bit fixed purely because we require that client sign off because
we need to manage scope that way (...) what will normally do is we'll have an overarching
waterfall approach, but every single requirement that we develop until later on in the build
phase will be done very iteratively” (Tony).

The design of the solution begins with a design sprint focused on understanding the requirements more
in detail along with the required infrastructure and resources (Tony). After this sprint the teams have a
clear understanding of what needs to be developed. Based on those requirements the teams will start
development sprints.

“(...) we have the other sprints, development [and] quality of the release one (...) development
and quality of release two” (Adam)

“(...) we'll go into build and pretty much every two weeks we'll try and release (...) and we'll
have generally a feedback workshop as well with our stakeholders (...)” (Tony).

Quality assurance is after the completion of a sprint prior to beginning the next sprint. The approaches
of the two teams are very similar and contain various types of testing. One approach they both utilize is
testing with the individual developer:

“(...) the developer will do their unit testing in the development environment (...)” (Tony)
“(...) the developer is responsible to code and test (...) the component” (Adam).
Tony's team also apply beta testing, allowing a small group of users to access the solution:
“(...) we'll test it out, put it into what we call a soft go-live state where we get some beta testers
in” (Tony).
Adam's team utilize an actual tester rather than the users to test the code before deployment.:

“(...) and after that [developer testing] we have integration integral testing with the tester, it's
on is another role” (Adam).

Both teams use acceptance testing prior to final release of the completed product.

The teams offer to maintain and support a client solution after deployment for a limited time period,
however this requires a formal agreement (Adam; Tony).

5.2 Internal-formal

The internal-formal teams use Power Platform to optimize, digitize and automate internal processes in
the broader organization. The overarching goal is cost reduction.

“So this team I'm working in (...) has the purpose of automating digitizing [the company] from
the inside (...) " (Patrick)

“Project process implementations (...) we implement old process into the new process and for
the Internal stakeholder” (Somnath).

The projects vary, but they usually revolve around an internal pain point such as “every year there is a
whole process in place which was done manually (...)” (Patrick). Both teams develop solutions involv-
ing Power Apps as a user frontend, Power Automate as backend and Power BI for reporting (Tim;
Somnath).

Tim’s team follows a structured approach to requirements gathering, walking through the existing pro-
cess with business stakeholders.

“(...) the business stakeholders and (...) the project manager were already in discussions before
(...) But once I joined, we tried to take it from the beginning again and go through the process”
(Patrick).

The project process implementation team also had the project manager gather requirements

“(...) project manager gather all the requirements from the team and then he discussed with me
everything” (Somnath).
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Tim mentions producing documentation in the early stages of the project: “(...) process diagram (...)
solution architecture (...) user stories” (Patrick). These documents help Tim’s team gain a deeper un-
derstanding of what needs to be developed. The client would accept on the POC, acting as a sort of
informal sign off (Patrick).
There are many changes to the requirements during construction despite the initial agreement sign-off,
and the team spend little time on documentation during construction. They prefer to “build it and move
on to the next thing as fast as possible (...)” (Patrick).
Tim’s team used to work in sprints during construction with daily stand-up meetings to monitor pro-
gress, and using user stories as requirements (Patrick). The constant changes affected the team’s use of
sprints, however:
“(..) we kind of lost track of some of the items and (...) didn't really plan and move in sprints
anymore (...) We constantly were showing it to people and (...) we still had weekly calls with the
business stakeholders in order to get their input (...)” (Patrick)
Somnaths team has one developer working on the requirements managed by the project manager, and
no formal structure for the actual development (Somnath).

The follow the unit-systems-acceptance test process. Once all modules have been tested and the solution
ready to go live, the users were asked to test
“(...) we had a small group (...) six individuals and what we tried to get some more feedback
from them (...) like when the big crowd comes that everything is already fully in place” (Patrick).
Tim’s team continue working on the solution after deployment.
“So while we were live I was still developing (...) stuff further. Like that, suddenly another type

of user had to be able to see the same information, so I had to build a new screen for them (...)”
(Patrick).

The use of the Power Platform to optimize and digitize the company follows a partly structured ap-
proach. Initial requirements are discussed before the project begins, but evolve and change during con-
struction — often without being documented.

Some quality assurance is made on the solution, but constant changes from the internal clients challenges
tracking of systems changes and testing. There is no formal handover from development to use, and the
responsibility for further maintenance stays with the developers.

5.3 Internal-informal
In the internal-informal scenario business professionals, i.e., citizen developers, in the entire company
use the Power Platform to optimize their own or the work of their team.

“I've actually started using it just to automate my own work a lot of the time (...)” (Tony)

“(...) I started to use power automate to create different types of flow for my team (...)” (Som-
nath).

The citizen developers want to relieve themselves and/or their team from inconveniences, e.g., lack of
overview, or reduce manual work. Examples include “(...) power Bl reports [about] the status of your
engagement” (Fred), or “(...) a form submission and then using power automate to email the end results
(..)” (Ben).

The projects are self initiated and informal

“(...) I want to automate that particular process, so (...) I went to the SharePoint team for a
solution and they said that is not possible with them (...)” (Bill).

There are no formal requirements gathering since the citizen developers already know the process they
want to improve.

“(...) I knew exactly what I wanted to achieve (...)” (Pete)

“I just kind of, you know, knew (...) what the process was, and what I needed to put in place”
(Vicki).
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Team focused projects are sometimes initiated by a team member. They are very similar to the entirely
self-initiated projects with the exception that they will be discussed with a manager.

“I actually went to her and kind of pitched this idea (...)” (Fred).
Some requirements may be gathered in team oriented projects

“(...) a lot of it was evolved from actually liaising with the actual end users and making sure
that their you know their feedback was incorporated” (Ben)

“my team if I say they are the actual users of this solution, so I discussed with them and [
collected their inputs (...)” (Bill).

Both individual and team oriented projects involve the end-user(s) continuously during development
through a continuous feedback loop rather than actual requirement specification.

The citizen development process in the internal-informal scenario continues the informal pattern from
the requirements gathering

“I wouldn't say there was any [process]. I guess formal structure that we followed like any sort
of, you know, like you know best practices and stuff like that (...)” (Ben)

“(...) just started playing around with it, I guess” (Vicki).
A few of the respondents mention available tools in the company when developing the solution:

“(...) I've never had proper infrastructure in the sense of like SOL servers or anything like that
always was a bit restricted with what's available for free in the company (...)” (Pete)

For the actual implementation internal-informal projects follow an informal iterative process:

“(...) so we had sometimes iterations where, let's say the account role app. We first include the
certain roles and then it turned out that teams maintain more roles themselves in Excel (...)”
(Pete).

There is no structured testing process or plan. For end user testing a citizen developer would just reach
out and ask colleagues to try it out.

“(...) the only important thing was to make sure that it works for everybody who for whom it
needs to work and there were a couple of times I had to ask other people to try it for me” (Pete).

The citizen developer (or the team) retains responsibility for ongoing maintenance and development.
“(...) it's kind of on me to. Just make sure everything is working (...)” (Fred)

"They are maintained by me or I have now some people in our offshore centers people who are
sort of partially familiar with the setup” (Pete).

Time to maintain and further develop a solution is thus taken from other business. This seems to be of
little concern to the citizen developers:

“[1t] just didn't seem to break at all” (Ben)
“(...) I never notice any fails so far. It is running more than a year now” (Bill)
“(...) there's some legacy flows that I still have running that had just worked for two years now

(...)” (Fred).
New features are continuously added to the solutions based on informal user feedback. This is a general
pattern followed in all the cases that deploy a version of the solution to the users during testing.

“during testing we've already got some feedback on potential improvements” (Vicki).

There is no documentation produced for the original solution or subsequent changes (Vicki; Ben; Bill;
Rajiv).

5.4 Governance

The company encourages the general use of the Power Platform as explained by the product manager
for the platform
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“(...) to try and, you know, get our money back on the investment (...) my success be measured
by how much I increase adoption (...)” (Joshua)

Enterprise-wide governance mechanisms are in place, however, to ensure proper information security
and control IT risks. These mechanisms include different levels of access to the Power Platform’s func-
tions depending on the scope of the projects and the developers’ capabilities.

“[W] have the default environment which we currently use as personal automation (...) the non-
default environments (...) to a more enterprise type solution building (...) then we have the
dedicated environments which are used for like those niche (...) solutions” (Toby)

5.5 Analysis summary

The three scenarios represent stereotypical approaches to LCD, which we metaphorically label the Pro-
fessionals, the Taskforce, and the Wild West. See table 3.

5.5.1  The professionals

The Professionals are so named as their approach overall is very structured and successfully follow
professional software engineering practices. They use LCD to increase sales by delivering good software
quality faster to the clients. Starting with a formal analysis and requirements specification phase the
professionals formally agree with an external client on the scope to be delivered, including how to de-
liver and to what extent the client is involved. Some development approaches follow a structured hybrid
of agile and waterfall development, delivering on the overall scope through iterative construction begin-
ning with an MVP. Software validation is conducted using well-known test practices and involves mul-
tiple types of testing according to the formally agreed approach. Responsibility for the further evolution
of the solution is mostly left with the client, as this usually exceeds the scope of engagement, although
agreements for operation and further development can be made with the client.

The activities of the professionals are externally regulated by formal client contracts, and internally by
their adherence to software engineering practices.

The professionals have full access to the Power Platform.

5.5.2 The Taskforce

The Taskforce have gotten their name as their approach is structured but focused more on results rather
than the process of getting to the results. The overall goal of the Taskforce is focused on using LCD for
internal cost optimization through digitalization. Similar to the professionals, the taskforce begins by
gathering requirements from the client, which in this case are internal units or functions in the organi-
zation. Following this, a design will be made and presented to the client with the aim of obtaining a
formal — although not contractually binding — sign-off. Development and validation initially follow a
structured process, however, the structure is quickly abandoned when priorities change in the team or
organization. As opposed to the professionals, who agree on the process with the client, the Taskforce
define their own approach regarding development and validation activities, which usually involves on-
going dialogue and check-ins with the client. Following the development the Taskforce deploy and
maintain the solution. Further evolution, i.e., implementation of new requirements or fixing minor bugs
— is handled by the taskforce.

The projects undertaken by the Taskforce are governed by semi-formal agreements with the (internal)
customers. Their practices are partly ad hoc and partly in accordance with common software engineering
practices.

The Taskforce have full access to the Power Platform.

External-formal use Internal-formal use Internal informal use
The Professionals The Taskforce The Cowboys
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Customers External Internal The citizen developer and

colleagues

Goal Building solutions for exter- | Digitizing and optimiz- Automating or optimizing
nal clients increasing sales ing internal clients work | own or team's work reduc-

reducing operational cost | ing inconvenience

Specification Formally gathered require- Formally gathered re- Informally gathered require-
ments specified in a formal | quirements specified ina | ments based on team meet-
agreement getting client requirements document ings or own knowledge,
sign-off prior to develop- requiring no official sign | with no documentation.
ment. Low flexibility off. Evolving with lim- Evolving.

ited documentation

Implementation Work in sprints delivering Structured approach to No formal structure of the
increments to client and uti- | work following either work, solutions is a constant
lize first sprint to under- sprints or a plan and work in progress. Ad hoc
stand requirements. adapts to change improvements.

throughout development.

Testing Structured approach to test- | Seemingly structured ap- | Unstructured approach to
ing utilizing three types of proach to testing testing utilizing the concept
testing with user acceptance | onboarding small user of trial and error in develop-
test marking the official groups at the end of de- ment efforts and early
handover to the client. velopment prior to full launch to teams when first

scale. version is ready.

Maintenance Time limited maintenance Maintenance kept with Maintenance kept with de-
formally agreed with client, | developer and team, tak- | veloper and team having lit-
addition of new functional- | ing on feedback and tle concern as stability is
ity when agreed with client. | planning implementa- high and new functionality

tions based on feedback. | is added ad hoc.

Control mecha- External ‘contract’ (limited | Internal explicit agree- Informal. Ongoing negotia-

nism flexibility) and formal ac- ment. Flexible. tions (if multiple users).
cept

Access to Power Extended environment Extended environment Default environment

Platform features

Developer profile | Software professional Software professional Business professional

Table 3 Different approaches summarized according to stereotype

5.5.3  The Wild West

The Wild West are so named as their approach to development is following pretty much whatever they
want to do and how. Their overall goal is centered around increasing productivity by reducing time spent
on mundane tasks for themselves or their team. In the Wild West project ideas originate from individuals
or teams, and construction starts immediately after informal chats with colleagues. Construction is done
on an ad-hoc basis interspersed with regular business tasks. The result is validated by the developer as
well as through ongoing demonstrations to team-members. Having built the solution, the developers
continue to be responsible for operation, maintenance and further development.

Projects are defined and executed by the business professionals themselves, and there are no external
mechanisms in place to control or allocate development resources. Their construction and quality assur-
ances processes are ad hoc. There is no central overview of operational solutions or their status.

The Wild West developers have access to the default version of Power the Power Platform.

5.5.4 A fourth stereotype?

The three scenarios and the associated practices differ on two dimensions: Organizational scope and
formality of agreement with customers/users. The first dimension pertains to whether the scope of the
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development is focused at delivering software externally or internally. The second dimension refers to
whether the agreement on the delivery of software is formal or informal. The dimensions and stereotypes
are illustrated in Table 4 below:

Formality of agreement

Formal Informal
Organizational Internal Taskforce Cowboys
scope
External Professionals ?

Table 4 Dimensions and Stereotypes

The two-by-two matrix captures the three stereotypes identified in this study, but implicitly hypothesizes
a fourth stereotype: Informal-External. This fourth stereotype, although not identified in the study, could
be found in situations where a consultant is allocated to a client over a longer period to deliver solutions
using an LCD platform.

6 Discussion and conclusion

Previous research (e.g., Osmundsen et al., 2023, Wilcocks et al., 2015, 2018) focuses on governance
structures and how to reconcile the innovative potential and short development cycles of citizen devel-
opment with the traditional, more centralized IT governance. The latter — dominated by the traditional
IT department — risking to drown innovation and problem solving in rules, regulations, and limited re-
sources. This study adds a new dimension to the debate by identifying different LCD scenarios and actor
stereotypes whose activities reveal new relationships between professional and novice developers. The
Professionals and the Taskforce used LCD as a powerful development tool within standard software
engineering and systems development practices, thus combining controlled development of quality soft-
ware with the productivity gains provided by the tool.

In the LCD space, and within the affordance framework of the underlying platform, there is some con-
vergence between the citizen developers in the Wild West, and the professional developers in the other
scenarios. However, their training, perspectives, instincts, and design orientations are dissimilar. While
the citizen and the professional developer have the powerful tool in common, they do not approach the
tooling or the outcomes in the same way.

We do not foresee the feasibility of developing a unified model of IT governance that perfectly incor-
porates the LCD environment. While there is guidance in the literature on LCD implementations, in-
cluding specific use cases, which highlight challenges, opportunities, and considerations in selecting
and implementing LCD platforms, we have found only one example of research that explores LCD
platforms use where the impacts on the involved actors are considered. Virta (2018) has investigated
how low-code development relates to standard software development through a case with a Finish con-
sultancy — Biit oy — and their use of Salesforce. She discovers that low-code tools are perceived to reduce
development cycle time and offer simple process automation, however they also perceive them to be
inefficient, have performance issues with large data volumes, provide maintenance issues with complex
solutions and have an obscure nature to their offered tools. The primary utility of this case is how it
highlights issues surrounding implementation, acculturation, and unintended/unanticipated issues of
use.

Characterized as the Wild West the citizen developers — or to stretch the metaphor: the cowboys — in the
third scenario clearly contributed to the overall value of the organization in their use of the new LCD
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ecosystem. However, as they have been neither internally nor externally acculturated, indoctrinated, nor
trained as IT professionals, they lack the instincts and orientation of the professional. As a matter of IT
governance, this raises questions of responsibility and accountability as to where the imperative lies to
incorporate the citizen developers. In many respects, the cowboys in the Wild West are not organiza-
tionally informal actors at all, but the evidence from the study reveals that they are regarded as being
‘outside’ the walls of IT governance. More research is needed to explore the relationship between pro-
fessional skills, LCD practices, and governance. Maybe one size governance does not fit all.

Although at present we do not fully answer the research question, we do have the elements on hand to
progress towards an answer. Among the available strategies is to ‘deputize’ the cowboys in the Wild
West through education and training. More research is also needed in this regard.

As we have used stereotypes to understand the dynamics between the actors in the case, we can best
describe a possible stereotype for the citizen developer by borrowing circumstances where other hierar-
chical organizations have identified an entity that occupies the ‘in between’ space. Many armed forces
around the world have identified the need for a role known as a ‘warrant officer’. In this case, these are
roles where the service required is not fully that of a commissioned officer (the professionals from our
case) but elevated above the responsibilities and scope of an enlisted soldier. As the structure goes, these
individuals are lesser (in experience and responsibility) among officers, but senior among the enlisted.
Perhaps the warrant officer metaphoric stereotype would suit the best as is a broadly appealing solution
to such an ‘in-between’ status that has been adopted worldwide. While it may be tempting to relegate
the Cowboys to being ‘power users’, the study has shown a greater degree of sophistication, impact, and
cause for responsibility and accountability than this.

Notes

1. For the purpose of this paper, we use the term Low Code Development to denote Robot Process
Automation (RPA) as well. Both LCD and RPA are high-level application development plat-
forms, but they work in different ways and are used in different contexts. Space does not allow
for a further elaboration on this point.
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