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Abstract. While the ongoing digital transformation is boosting the demand for
digital solutions and digital skills, organizations worldwide experience a shortage
of IT professionals and particularly software developers. At the same time, the
increasing prevalence of low-code development platforms (LCDP) allows organi-
zations to introduce citizen development initiatives to promote and accelerate their
digital transformations. Citizen development represents a novel software engineer-
ing paradigm which enables and supports the development of software by non-IT
professionals, consequently referred to as ‘citizen developers’. While there is a
vivid discourse on citizen development in the practice community, research on this
phenomenon is still scarce. We conducted a systematic multivocal literature review
including research and practice publications, and identified six key themes: 1) defi-
nition and characteristics of citizen development, 2) enablers and expected benefits
of citizen development, 3) challenges of and criticism towards citizen develop-
ment, 4) citizen development strategy and implementation, 5) citizen development
governance, and 6) citizen developers’ profiles and skills. Moreover, we propose
a research agenda for future work on citizen development. Our research con-
tribution is to synthesize the existing knowledge on citizen development and to
point out future avenues to propel research on this emerging and contemporary
phenomenon.

Keywords: Citizen development - Citizen developer - Technology
democratization - Low-code development platforms - Multivocal literature
review

1 Introduction

The digital transformation is boosting the demand for digital solutions and digital tal-
ent [1, 2]. While an organization’s workforce is considered a key factor in succeeding
with digital transformation initiatives [3, 4], most firms struggle to adequately fill their
vacancies in IT jobs. For instance, the German industry association Bitkom reports
that roughly 96,000 IT positions were vacant in Germany in 2021, which represents an
increase of around 123% compared to 2015, and where software developers and archi-
tects are in biggest demand [5]. This IT talent gap is widening globally and is expected
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to intensify in near future [e.g., 6, 7]. In effect, a growing backlog is arising on central
IT units’ sides [1]. Many IT units are unable to meet the demand resulting in delays,
longer waiting times and frustrated business unit stakeholders [8—10]. This lack of IT
responsiveness has been found as one of the major reasons for the preference of business
units to act autonomously and the occurrence of the phenomenon of ‘shadow IT’ [11]
and its associated risks [12].

To overcome the dilemma between the IT talent shortage and increasing demands on
IT units, the concept of citizen development has gained increasing attention in practice.
The term has (presumably) been coined by market research firm Gartner [13] and refers
to the empowerment of employees in non-IT functions (citizen developers) to create
own software applications based on I'T-tools that are provided, recommended, or at least
tolerated by IT units [14]. Of central relevance to the concept are low-code development
platforms' (LCDPs) such as Microsoft PowerApps, OutSystems, or Mendix [15]. LCDPs
represent cloud-based environments that use advanced graphical user interfaces, visual
representations, drag-and-drop facilities, and reusable components to enable a simplified
and rapid process for developing lightweight software solutions [15]. The high level of
abstraction of LCDPs leads to enhanced ease of use allowing employees with minimal
or even without any programming skills and knowledge to create their own software
applications [16, 17].

According to industry forecasts, 70% of all new software applications in organiza-
tions will be based on LCDP tools by 2025 [18]. Even more, LCDPs are expected to
enable the large-scale development of over 500 million new digital solutions between
2020 and 2025, which is equivalent to the total amount of software applications devel-
oped in the last 40 years [19]. Indeed, companies such as Shell [20] or H&M [21] already
jumped on the citizen development bandwagon. Shell, for instance, launched its “do it
yourself” program to foster a cultural shift towards the democratization of digital skills
[20]. Within one year, the program resulted in more than 1,000 citizen developers and
more than 75 citizen-developed applications [20]. In addition, further studies indicate
that empowering citizen developers leads to higher firm innovation [22].

While there is a vivid discourse on citizen development in the practice community,
only few research articles deal with this novel phenomenon [1, 23]. The recent literature
review on LCDPs by Prinz et al. [24] further supports this by highlighting that the
existing literature focuses mainly on technological characteristics of LCDPs and thus
largely neglects aspects such as behavior, communication, or governance of LCDP use.
The authors propose a closer investigation of citizen development to obtain a social and
technical perspective on this emerging phenomenon. While some recent academic papers
raise the awareness for citizen development [1, 10, 25], an overview of this emerging
stream of research is yet missing. Given that research on citizen development is currently
in its infancy, we strive to establish a first foundation by posing the following research
questions:

RQ1: What are themes in current publications on citizen development?
RQ2: What are potential future avenues for research on citizen development?

1 In line with Di Ruscio et al. [15], we consider LCDPs and so-called no-code development
platforms interchangeably and refer only to the term LCDP in this study.
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Given that research on citizen development is still emerging, we deliberately
refrained from incorporating a theoretical background section and approached our review
as open as possible. The next section describes our literature review research methodol-
ogy. Section 3 presents our results in the form of six themes related to citizen develop-
ment. In Sect. 4, we discuss our findings and propose a research agenda. After discussing
the limitations of our research in Sect. 5, Sect. 6 concludes our study.

2 Review Method

Identifying, reviewing and evaluating prior literature is a crucial task in research and
‘an essential feature of any academic project’ [26]. A literature review furthermore
constitutes a key contribution for advancing the knowledge in a particular field of research
as it represents an indispensable source of information for researchers and practitioners
[27]. Consequently, literature review outcomes may serve as theoretical foundation for
future research, and also help to identify research problems that require more research
attention [26-28]. Given the novelty of the citizen development phenomenon and the
fact that the concept is discussed mainly in practice, we saw the need to recognize
grey literature in addition to academic literature. Analyzing grey literature bears great
potential value for understanding a research phenomenon [29, 30], especially for an
emerging topic [30]. Some scholars even believe that the inclusion of grey literature has
significantly improved their findings [30].

To consider both, academic and grey literature, we conducted a structured multivo-
cal literature review (MLR). MLRs represent an established research methodology in
disciplines such as education or health sciences, and they recently started to become
more popular in software engineering [30]. Conducting an MLR is regarded as suit-
able method that provides a more complete picture by emphasizing state-of-the-art and
state-of-the-practice in a given field, thus closing the gap between academia and prac-
tice [30]. Since our research objective is to shed light on the current understanding of
citizen development, this study can be categorized as a descriptive review that strives
to reveal interpretable patterns and trends [27]. Our review approach attempts to be as
comprehensive and complete as possible in order to satisfy the levels of methodological
rigor and reproducibility that is regularly demanded for literature reviews [31].

Figure 1 illustrates our two-fold approach for collecting relevant literature. In the
first phase, we reviewed five scientific databases. In the second phase, we systematically
searched the web using Google. We report both phases separately in the following. In
total, our data set encompasses 79 articles® consisting of 9 conference proceedings,
3 working papers (i.e., research-in-progress or workshop papers), 8 research-related
publications (e.g., viewpoint, opinion), 14 white papers, 18 news or magazine articles, 23
blog posts, and 4 practice-driven research reports. Regarding the publication period, the
articles were published between 2014 and 2022 with a first rising trend of 10 publications
in 2020 (7 of practice origin and 3 of academic origin), and followed by a maximum of
31 publications in 2021 (21 of practice origin and 10 of academic origin).

2 32] provide an extended and more detailed overview of these 79 articles.
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Fig. 1. Data collection process.

2.1 Data Collection Strategy for Academic Research Literature

We followed the instructions of Webster & Watson [26] for collecting relevant academic
literature. We conducted a structured literature search in five high-quality information
systems, computer science, and business-related research databases (i.e., AIS Electronic
Library (AISeL), EBSCOhost Web, ACM Digital Library, IEEEXplore, and Scopus).
Our search was performed in May 2022 by querying the search string “citizen develop*”*>
in the aforementioned research databases. We employed a full-text search and limited
our search only to articles that were written either in English or German (the first lan-
guage of the authors). No other filters have been applied in order to identify all relevant
publications. This strategy yielded in 631 hits. We removed 41 duplicates and 4 publica-
tions not written in English or German. To assess the relevance of each publication, we
thoroughly reviewed the title, abstract, and keywords to check if the publication deals
with the phenomenon of citizen development in accordance to our understanding and
research background. In unclear cases, we additionally assessed the full text. As a result,
we removed 443 articles due to different research foci and contexts (e.g., citizen devel-
opment in the context of education, public health, or politics; such as citizens develop
opinions or voices). Furthermore, reviewing the full text revealed that 53 publications
referred to ‘citizen developer’ only as term without further specification or explanation
(i.e., as buzzword). Similarly, other articles used the term solely for introducing the con-
cept of LCDP. As these publications did not offer valuable insights for our endeavor, we
decided to exclude them. In the next step, we temporarily omitted 77 non-peer-reviewed
articles from our data set. However, as some of these articles could have been potentially
promising for our research, we decided to reconsider them in our data collection of grey

3 In ACM Digital Library we used a non-wildcard search string: [All: “citizen development” ]
OR [All: “citizen developer”] OR [All: “citizen developers”].
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literature (see Sect. 2.2). Table 1 summarizes our inclusion and exclusion criteria for the
surveyed academic research literature.

Table 1. Inclusion and exclusion criteria for surveyed academic literature.

Criteria for inclusion Criteria for exclusion
* Publication is peer-reviewed  Publication is duplicate
* Publication focuses on citizen development | ¢ Publication is written not in English or
as research phenomenon, or German
* Publication focuses primarily on related  Publication utilizes terms such as ‘citizen
concept (e.g., LCDP), but extensively developer’ or ‘citizen development’ without
examines and refers to key aspects and specification or further explanation (i.e.,
issues of citizen development catchword or buzzword usage)
 Publication refers to citizen development
solely as introduction to LCDP

Our strategy for searching literature from academic databases resulted in an initial
set of 13 relevant articles. Consequently, we performed a forward and backward search
for each of them. Searching forward was executed by browsing Google Scholar. To be
considered relevant, articles had to equally fulfill all inclusion criteria (see Table 1). This
step was iteratively done for each article added. In sum, this process allowed us to add
6 further studies to our data set, thus it totals up to 19 scientific publications.

2.2 Data Collection Strategy for Grey Literature

To identify and collect relevant grey literature, we conducted a systematic search in
Google by querying the search strings individually and in quotation marks. Table 2
provides an overview of the applied search strings, -hits, and -stopping criteria.

Table 2. Overview of grey literature search strings, search hits, and search stopping criteria.

Search string Source Search hits Search stop criteria

“Citizen development” Google ~307,000 Theoretical saturation & effort
“Citizen developer” Google ~196,000 bounded (first 15 pages)
“Citizen developers” Google ~148,000

The first 15 pages of hits have been reviewed in order to explore and check whether
the source was appropriate and the concept of citizen development was sufficiently
addressed. A threshold of 15 pages was chosen because of two reasons. First, at around
the 15™ page, a substantial portion of the listed hits did not provide any novel insight to
our research thus assuming a certain degree of theoretical saturation [30, 33]. Second,
given the large number of search hits, we had to limit our search to a specific boundary.
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Adding to this, our limit of 15 pages has been rather extensive in comparison to similar
MLR studies [e.g., [33]]. At the beginning, we initially pre-screened all titles of the
search hits for relevance and only included those whose titles thematically matched
our research background. This resulted in 617 potentially relevant sources. In addition,
we considered 77 grey literature articles which have been found during the academic
database search (see Sect. 2.1), thus it sums up to 694 sources.

Following the initial collection, we applied specified quality criteria for the inclusion
of grey literature. Here, we adjusted the guidelines by Garousi et al. [30] according to
our research and subsequently established our quality criteria checklist as presented in
Table 3. We used a 3-point scale (yes = 1, partly = 0.5, and no = 0) for evaluating each
quality criteria leading in the assignment of a specific score per grey literature source.

Table 3. Quality criteria for grey literature.

Category Criteria

Authority of the producer » The publishing organization is reputable, or (at least) one
author is associated with a reputable organization

The author has published other work in the field

The author has expertise in the area (e.g., job title)

Methodology The work has a clearly stated aim

The work has a clearly stated methodology
Limits are clearly stated

» The work covers a specific question

The work refers to a particular population or case

Objectivity ofthe publication | « The statements are objective, clear, and plausible

¢ The work seems to be balanced (i.e., neutral stance)
* The work seems to be independent and credible

¢ There are no vested interests

Positioning & Impact » The work is supported by authoritative, documented
references (i.e., citations and backlinks that substantiate the
arguments)

Key related sources have been linked and/or discussed
The work provides state-of-the-practice advice or insight
(e.g., best practices, challenges, or implications)

Date * The work has a clearly stated date
Novelty » The work enriches or adds something unique

» The work strengthens or refutes a current position
Outlet type « 15t tier (score = 1): High outlet control & credibility:

magazines, white paper
2 tier (score = 0.5): Moderate outlet control & credibility:
reports, news, presentations

3" tier (score = 0): Low outlet control & credibility: blogs,
posts, emails, tweets
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Overall, sources could achieve a maximum score of 19. In line with previous studies,
sources had to satisfy a threshold value of 10 to be included [30]. In accordance with the
academic search, we only considered sources written in English or German. Moreover,
purely promotional, inaccessible, and off-topic sources, as well as podcasts and videos
were filtered out and omitted from our research. Same applied to duplicates and irrelevant
sources (e.g., webinar registration forms). As aresult, we excluded 211 sources. Applying
the quality criteria to our set of 483 sources resulted in 60 sources that reached the
threshold value of 10. Consequently, we merged the scientific and grey literature sources
into one sample as the literature under review. Thus, our total sample consists of 79
articles.

3 Results and Findings

We analyzed our data set according to the recommendations of Webster and Watson
[26] and vom Brocke et al. [31]. We initially captured all 79 articles of our sample
into a table.* For literature analysis and synthesis, we pursued a two-step approach.
In a first step, the first author carefully read and analyzed each article by identifying
and systematically extracting the topics and underlying rationales that surfaced in the
respective article. Hence, our process of topic extraction is interpretive in nature. To
obtain a comprehensive perspective on the citizen development phenomenon, the first
author subsequently searched for interrelationships among these topics in a second step.
Identical and interrelated topics were grouped together, leading to the formulation of six
key themes. In cases of unclear group assignments, doubts were clarified in discussion
with the second author. Figure 2 illustrates the six key themes that emerged from our
analysis. In the following, we present our findings by delineating and outlining each
theme.

Theme 2: Enablers and Expected Benefits of Citizen Development

Theme 1: Definition and Characteristics of
Citizen Development

Theme 3: Challenges of and Criticism Towards Citizen Development

Theme 4: Citizen Th 5: Citi Devel t Theme 6: Citizen
Development Strategy SmeS: @ flzen Levelopmen Developers’ Profiles
and Implementation overnance and Skills

Fig. 2. Conceptual model of current literature themes on citizen development.

4 We used MS Excel for literature analysis and the follow-up theme synthesis procedure.
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3.1 Theme 1: Definition and Characteristics of Citizen Development

The vast majority of articles describe the concept of citizen development as novel soft-
ware engineering paradigm that strives to empower non-IT employees to design, build,
and deploy their own software applications without the direct involvement of the cen-
tralized IT units. Hence, a repeatedly used key term across the literature is technology
democratization [e.g., 20, 34, 35] referring to the decentralization of IT competencies to
enable collective and firm-wide digital innovation. These empowered non-IT employees
are then called citizen developers. Of decisive importance is that citizen developers lever-
age only IT-authorized tools, which largely prevents the creation of shadow IT [e.g., 36,
37]. Regularly quoted key resources in the field have been published by market research
firms Gartner and Forrester Research. Even more, Gartner is credited with coining the
phrase in 2009 [13, 38] and is thus inextricably linked to the concept.

Given their background, citizen developers are assumed to be mainly equipped for
creating applications of low complexity [9, 34] that can range from simple solutions for
personal use to organization-wide ones for consumption by others [1, 39]. According to
Gartner, a citizen developer is neither a title nor a targeted role, but represents a person
that is legally employed by an organization [14]. However, studies also regularly refer
to citizen developers in non-organizational contexts [40] and introduce terms such as
‘citizen integrator’. This highlights that the term is not always used consistently.

Apart from software applications development, literature also refers to an increased
workflow automation that can be achieved through citizen developers [e.g., 10, 23, 41].
In addition, it is noteworthy that almost all articles link the emergence of the citizen
development phenomenon with the growing rise of advanced LCDP technologies and
its propagated reduction of software development complexity. Thus, 44 articles in our
data set explicitly emphasize that citizen developers have little to no coding knowledge.

3.2 Theme 2: Enablers and Expected Benefits of Citizen Development

A second frequently addressed topic in the literature deals with the organizational
enablers and the expected benefits of citizen development. Literature already identi-
fied an increase in the number of citizen developers [42] and indicates that firms of all
sizes are interested in implementing citizen development strategies [10]. In this con-
text, authors argue that several reasons cause its emergence. Most cited are the rising
demands for digital solutions in the context of digital transformation, the increased need
for faster adaptations to a fast-changing business environment, and the shortage of skilled
IT resources resulting in bottlenecks and a widening gap between IT demand and supply
[e.g., 1, 10, 36]. On a technology level, modern LCDPs with their easy-to-use graphical
interface capabilities and pre-built components are also recognized as a crucial enabler
and facilitator of the citizen development phenomenon [e.g., 42—44].

Considering the expected benefits, most organizations strive to establish an envi-
ronment where citizen developers can realize a multitude of advantages. The first and
foremost stated promise is that citizen developers are empowered to cut down routine
work and tackle frequent pain points of daily work [35, 38]. In this context, it is believed
that citizen developers can achieve a faster and more efficient development process as
requirements do not need to be fully aligned and translated between business and IT
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[8]. Hence, organizations can increase their overall capacity to develop digital solutions.
Instead of waiting for available IT department resources, several studies report that cit-
izen developers can build customized solutions within weeks or days [e.g., 38, 45-47]
leading to time and cost savings, more efficient business processes, and less frustrated
business stakeholders [e.g., 9, 38, 46].

Another frequently mentioned facet emphasizes the importance of collectivity as
citizen development significantly broadens the number of people who can assist with
their creativity and competence in an organization’s digital transformation [44, 45, 48].
Leveraging the ideas that are already existing within organizations offers the potential
to unlock a new source of intrapreneurial business innovation [48]. Moreover, citizen
development can potentially benefit central IT teams. If more citizen developers take
on active roles in IT-related areas, core IT resources could be freed up, allowing IT
professionals to focus on more complex and strategically important projects [8, 49].

3.3 Theme 3: Challenges and Criticism Towards Citizen Development

While the literature predominantly focuses on the potential benefits of citizen devel-
opment, we also identified a small set of works that discuss challenges and express
critique towards the concept. Much of the challenges address the limitations of contem-
porary LCDPs or question the abilities of citizen developers. Interestingly, and contrary
to the statements of most LCDP vendors, firms perceive application development on
LCDPs still as complex task that requires specialized skills [1]. Other studies point out
to integration limitations [39] and quality concerns caused by improper testing [23, 50].
Similarly, articles refer to risks due to security concerns [23, 42] and citizen developers’
unawareness for governance practices or other accepted standards [1, 36, 51].

Apart from the challenges above, one article explicitly expresses critique [52]. The
author is skeptical and argues that concepts such as 4th generation programming language
technologies have made similar promises to LCDPs and citizen development, but have
largely failed to realize these promises [52].

3.4 Theme 4: Citizen Development Strategy and Implementation

The fourth theme discusses strategic decision-making and how organizations can imple-
ment citizen development in practice. In this regard, Hoogsteen and Borgman [1] inves-
tigated factors that determine a firm’s decision to adopt citizen development. Active
top management support, centralized IT governance, and external partner involvement
have been found to positively affect citizen development adoption [1]. Organizations
should proactively drive change management and inform their employees about the
arising possibilities and how they can participate [53]. One major component of this is
to foster a culture in which the workforce is encouraged to recognize and realize that
digital innovation could happen on all levels of an organization [20]. To achieve this,
organizations must provide the necessary tools and equip their citizen developers with
the required skills and mindset. Some articles emphasize the importance of education
and guidance when implementing citizen development and suggest establishing training
programs [8, 53] and setting up structures such as a center of excellence or a community
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of practice [35, 37]. To identify suitable citizen developers, the literature suggests hold-
ing hackathons or looking for jobs with problem-solving activities [54] such as business
analysts [55]. More general, people, processes and technology are regularly highlighted
as core elements of a citizen development program [9, 41].

However, studies also recognize that there is no one-size-fits-all approach and point
out that the implementation can happen top down and bottom up [1]. Moreover, different
implementation strategies arise from an organization’s individual context (e.g., it might
be beneficial to introduce technology from vendors that are already contracted instead
of building on so far unknown vendors) [1]. In addition, firms should introduce citizen
development first within single departments and then scale to further [37].

With regards to processes, as citizen development promotes a collaborative and more
rapid prototyping of innovative ideas, some authors link the concept to an agile mindset
and agile methodologies [35, 45, 53], as well as to Scrum and DevOps [37, 56].

3.5 Theme 5: Citizen Development Governance

This theme particularly highlights a new way of collaboration between business and IT
units. A large number of articles advocate for bringing citizen development programs
under centralized IT governance structures in order to ensure security, compliance, data
integrity, and efficiency [1]. Thus, due to the rise of empowered citizen developers,
the IT department is given the new function of citizen development governance, which
encompasses the provision of the LCDP infrastructure and defining guardrails for citizen
developers [1, 37, 53]. However, as reported by Bevans [57], the degree of IT unit’s
responsibility varies in practice-applied citizen development governance models.

Authors also regularly emphasize that the IT department should seek to closely col-
laborate, support, and partner with citizen developers, instead of acting as a gatekeeper
[e.g.,9,37,53,58]. Collaboration efforts can thereby be achieved through interaction and
knowledge exchange in established communities [9, 37] or the setup of cross-functional
teams [44, 53]. Likewise, some articles endorse integrative models in which citizen devel-
opers create prototypes and professionals later take over finalization [44, 59], implying a
shift of work from IT unit to business units [44]. Of importance is that citizen developers
are aware of the IT-defined guidelines and standards. For such a citizen development
strategy to work and be successfully implemented, firms must have tools and mecha-
nisms in place to monitor and keep the control of citizen-created applications [36]. To
avoid duplicate efforts, firms should also strive to establish enterprise-wide directories
or app stores in which all employees can look for already available solutions and share
their self-developed solutions with others [46].

3.6 Theme 6: Citizen Developers’ Profiles and Skills

The sixth and last identified theme in the literature deals with the profile and skills
of the individual citizen developer. A number of articles address the question of what
exactly constitutes a citizen developer in terms of personality and required skills [38,
46]. Citizen developers are typically characterized as non-IT employees who have no
formal IT education, but possess great business expertise and in-depth knowledge of
business processes [23, 55]. However, they are also regularly portrayed as tech-savvy
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or tech-excited [13, 35, 53]. Other characteristics include curiosity, a desire for change,
and a natural motivation for continuous learning and upskilling [13, 35, 53]. Due to
their deep and first-hand business expertise, citizen developers are attributed with a thor-
ough understanding of day-to-day business needs and existing operational inefficiencies.
Unlike professional developers who often lack deep business insight, citizen developers
are thus deemed the perfect candidates for developing custom digital solutions that solve
operational pain points [8]. In this context, problem-solving skills are often considered
a key competence of citizen developers [8, 41, 47].

Another aspect driving the rise of citizen developers are digital natives now entering
business units. Having grown up with technology in their personal lives, the digital
natives tend to feel more confident and comfortable using the technological toolset that
organizations equip them with [38].

4 Discussion and Research Agenda

Although the term ‘citizen development’ has been around for over a decade, it has just
recently started to gain momentum in academia. In the last few years, the idea has received
strong support among practitioners. Despite its attention, literature highlights that there
is so far no uniform definition [ 1]. Some scholars view the concept merely as an extension
of end-user development [1, 60]. Indeed, both concepts share similarities, but there are
also important conceptual differences. While end-user development goes back to the
1970s and is often linked to single power users who create, modify, or extend specific
software artifacts such as spreadsheets [61], citizen development builds on cloud-enabled
and advanced LCDP tools that foster collaboration and allow the large-scale deployment
of citizen-developed solutions across an organization [60]. Furthermore, while end-user
development is often acknowledged a bottom-up approach [62], citizen development is
considered more a top-down strategy often initiated by management [1].

Our multivocal literature review results suggest that there is a lot of traction
and discussion on citizen development in practice. This opens up numerous research
opportunities on multiple levels, as listed in Table 4.

Starting with the individual level, scholars should explore the citizen developer role
more deeply. So far, the literature portrays citizen developers with varying attributes and
skills. Thus, scholars can examine whether there are different types of citizen developers
and develop appropriate typologies. Second, research could strive to understand how
citizen developers perceive and feel about their role. Having more insights might be
important to ensure a lasting success and anticipate workforce resistance. Third, we
propose to investigate the motivating factors of citizen developers to take on a new and
time-consuming role alongside their regular work.

On team level, practitioners sometimes refer to cross-functional teams as appropriate
approach for implementing citizen development [44]. This raises several questions with
regards to the integration, organization, collaboration, and management of work distri-
bution. For example, it seems essential to understand how citizen developers can benefit
teams and team performance. Similarly, it is largely unknown how citizen development
practices diffuse within organizations. However, having a clear grasp on this is crucial
for the adoption and acceptance of citizen development within and across teams.
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Table 4. Research agenda for potential future research on citizen development.

Level of analysis | Exemplary research questions for future research avenues

Individual * Which types of citizen developers exist, and how can they be classified?
* How do citizen developers perceive and feel about their role?
* What motivates citizen developers, and how do they approach tasks?

Team * How do citizen developers integrate themselves into cross-functional
teams?

* How do citizen development practices diffuse within and across teams?

* How can teams and team performance benefit from citizen developers?

Organizational | ¢ How do firms implement citizen development strategies?

* How can citizen development training and upskilling be organized?
How should the ownership of support and maintenance for
citizen-developed digital solutions be managed?

* How can firms measure organization-wide citizen development success?

Ecosystem * How do citizen development strategies differ across ecosystems?
* What are market opportunities for third-party providers?
* How does citizen development differ between private and public firms?

There are also research opportunities at the organizational level. While no standard
implementation approach exists, the literature indicates that citizen development can be
driven in two ways, top-down and bottom-up [1]. Future research may longitudinally
accompany and observe firms on their citizen development journey to better understand
the underlying dependencies and dynamics. This includes numerous aspects such as
training, or exploring in which types of departments citizen developers primarily emerge.
With so many individuals deploying self-developed digital solutions, also questions
around the ownership of support and maintenance arise. Moreover, while many sources
report that citizen development yields multiple benefits, research should strive to prove
the business value of pursuing such a strategy by adequate measures [1].

Lastly, exploring citizen development on ecosystem levels seems to be a worthwhile
undertaking. To date, it is unclear whether citizen development is applicable to all indus-
try environments and sectors. For example, there might be fundamental differences in
how public sector and private companies might implement and leverage citizen devel-
opment. In a similar vein, citizen development might require established IT vendors
and other third-party providers to rethink their solution portfolio in order for them to
realize new market opportunities given that citizen developers will demand a capability
to extend their solutions with little or no coding efforts. Our analysis reveals the need
for such research as only few of the articles analyzed address these questions.

5 Limitations

No work is without limitation. We performed an MLR using academic databases and the
search engine Google, whose ranking algorithm is not transparent. Arguably, this limits
the traceability of our results. Second, as the citizen development concept is driven by
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practice, researchers may have addressed it under related terms such as ‘end-user devel-
opment’. Hence, we may have missed potentially relevant works that do not explicitly
use the term citizen development. A third limitation originates from our interpretational
work and the derivation of our research agenda. Other researchers might identify differ-
ent or additional themes and future research avenues. Finally, a further aspect of validity
threat may occur from the data collection and data extraction as both processes were
mostly conducted by the same one researcher. Those might be concerns for the reliability
and reproducibility of our study results [63].

6 Conclusion

‘Software is eating the world’, as Marc Andreessen’s oft-quoted conjecture goes [64].
With the increasing launch of citizen development initiatives across all industries, it
seems that this statement is truer than ever. However, it must be clear that citizen devel-
opers cannot replace professional software development [65], but rather extend and
increase an firm’s overall software development capacity. With our MLR, we placed
emphasis on the emerging phenomenon of citizen development and sought to manifest
it in research by examining and synthesizing the existing knowledge of academia and
practice. We contribute to research by outlining six citizen development key themes: 1)
definition and characteristics of citizen development, 2) enablers and expected benefits
of citizen development, 3) challenges of and criticism towards citizen development, 4)
citizen development strategy and implementation, 5) citizen development governance,
and 6) citizen developers’ profiles and skills. Moreover, we propose a research agenda
which may serve as a point of orientation for future research on citizen development at
different levels of analysis (individual-, team-, organizational-, and ecosystem-level).

References

1. Hoogsteen, D., Borgman, H.: Empower the workforce, empower the company? citizen devel-
opment adoption. In: Proceedings of the 55th Hawaii International Conference on System
Sciences, pp. 4717-4726 (2022). https://doi.org/10.24251/hicss.2022.575

2. Matt, C., Hess, T., Benlian, A., et al.: Options for formulating a digital transformation strategy.
MIS Q. Executive 15(2), 123-139 (2016)

3. Eden,R.,Jones, A., Casey, V., etal.: Digital transformation requires workforce transformation.
MIS Q. Executive 18(1), 1-17 (2019)

4. Bughin, J., Hazan, E., Lund, S., et al.: Skill shift: automation and the future of
the workforce. https://www.mckinsey.com/featured-insights/future-of-work/skill-shift-aut
omation-and-the-future-of-the-workforce. Accessed 04 Aug 2022

5. Bitkom Research: IT-Fachkrifteliicke wird grofer: 96.000 offene Jobs. https://www.bitkom.
org/Presse/Presseinformation/IT-Fachkraefteluecke-wird-groesser. Accessed 04 Aug 2022

6. Feijao, C., Flanagan, 1., van Stolk, C., et al.: The global digital skills gap: current trends and
future directions. https://www.rand.org/pubs/research_reports/RRA1533-1.html. Accessed
03 Aug 2022

7. Breaux, T., Moritz, J.: The 2021 software developer shortage is coming. Commun. ACM
64(7), 39-41 (2021). https://doi.org/10.1145/3440753

8. Carroll, N., Mériin, L.O., Garrett, D., et al.: The importance of citizen development for digital
transformation. Cutter Bus. Technol. J. 34(3), 5-9 (2021)


https://doi.org/10.24251/hicss.2022.575
https://www.mckinsey.com/featured-insights/future-of-work/skill-shift-automation-and-the-future-of-the-workforce
https://www.bitkom.org/Presse/Presseinformation/IT-Fachkraefteluecke-wird-groesser
https://www.rand.org/pubs/research_reports/RRA1533-1.html
https://doi.org/10.1145/3440753

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Democratizing Software Development 257

. Pegasystems: empowering citizen developers through Pega’s low-code factory approach.

https://pega.com/de/building-your-low-code-factory. Accessed 04 Aug 2022

Lebens, M., Finnegan, R.J., Sorsen, S.C., et al.: Rise of the Citizen Developer. Muma Bus.
Rev. 5(12), 101-111 (2021). https://doi.org/10.28945/4885

Kopper, A.: Perceptions of IT managers on shadow IT. In: Proceedings of the 23rd Americas
Conference on Information Systems (AMCIS) (2017)

Klotz, S., Kopper, A., Westner, M., et al.: Causing factors, outcomes, and governance of
Shadow IT and business-managed IT. IJISPM 7(1), 15-43 (2019). https://doi.org/10.12821/
ijispm070102

Bates, B.: Is the citizen developer the new face of agility?. https://www.toptal.com/project-
managers/software-development/citizen-developer. Accessed 25 Jul 2022

Gartner: definition of citizen developer. https://www.gartner.com/en/information-technology/
glossary/citizen-developer. Accessed 05 Aug 2022

Di Ruscio, D., Kolovos, D., de Lara, J., Pierantonio, A., Tisi, M., Wimmer, M.: Low-code
development and model-driven engineering: two sides of the same coin? Softw. Syst. Model.
21(2), 437-446 (2022). https://doi.org/10.1007/s10270-021-00970-2

Waszkowski, R.: Low-code platform for automating business processes in manufacturing.
IFAC-PapersOnLine 52(10), 376-381 (2019). https://doi.org/10.1016/j.ifacol.2019.10.060
Sahay, A., Indamutsa, A., Di Ruscio, D., et al.: Supporting the understanding and comparison
of low-code development platforms. In: Skavhaug, A. (ed.) 46th Euromicro Conference on
Software Engineering and Advanced Application, pp. 171-178. IEEE, Piscataway, NJ (2020)
Wong, J., lijima, K., Leow, A., et al.: Magic quadrant for enterprise low-code application plat-
forms. https://www.gartner.com/doc/reprints 7id=1-295WSI86&ct=220217 &st=sb. Accessed
22 Jul 2022

Gens, F., Carvalho, L., Della Rosa, F., et al.: IDC FutureScape: worldwide IT industry 2020
predictions (2019)

Kappeyne, N.: “Do it yourself” software development: the power is in your hands. https://
www.shell.com/energy-and-innovation/digitalisation/news-room/do-it-yourself-software-
development-the-power-is-in-your-hand.html. Accessed 19 Jul 2022

Bhangar, S.: H&M Group enables citizen development at scale with Microsoft Power
Platform. https://powerapps.microsoft.com/en-us/blog’/hmgroup/. Accessed 19 Jul 2022
Srivastava, S., Trehan, K., Wagle, D., et al.: Developer velocity: how software excellence
fuels business performance (2020)

Hintsch, J., Staegemann, D., Volk, M., et al.: Low-code development platform usage: towards
bringing citizen development and enterprise it into harmony. In: Proceedings of Australasian
Conference on Information Systems (ACIS) (2021)

Prinz, N., Rentrop, C., Huber, M.: Low-code development platforms — a literature review. In:
Proceedings of the 27th Americas Conference on Information Systems (2021)

Carroll, N., McLafferty, B., Conboy, K., et al.: Normalising a digital transformation. In:
Proceedings of the 42nd International Conference on Information Systems (2021)

Webster, J., Watson, R.T.: Analyzing the past to prepare for the future: writing a literature
review. MIS Q. 26(2), xiii—xxiii (2002)

Paré, G., Trudel, M.-C., Jaana, M., et al.: Synthesizing information systems knowledge: a
typology of literature reviews. Inf. Manage. 52(2), 183-199 (2015). https://doi.org/10.1016/
j:im.2014.08.008

vom Brocke, J., Simons, A., Riemer, K., et al.: Standing on the shoulders of giants: challenges
and recommendations of literature search in is research. CAIS 37, 9 (2015). https://doi.org/
10.17705/1cais.03709

Bowen, G.A.: Document analysis as a qualitative research method. Qual. Res. J. 9(2), 27-40
(2009). https://doi.org/10.3316/QRJ0902027


https://pega.com/de/building-your-low-code-factory
https://doi.org/10.28945/4885
https://doi.org/10.12821/ijispm070102
https://www.toptal.com/project-managers/software-development/citizen-developer
https://www.gartner.com/en/information-technology/glossary/citizen-developer
https://doi.org/10.1007/s10270-021-00970-2
https://doi.org/10.1016/j.ifacol.2019.10.060
https://www.gartner.com/doc/reprints?id=1-295WSI86&amp;ct=220217&amp;st=sb
https://www.shell.com/energy-and-innovation/digitalisation/news-room/do-it-yourself-software-development-the-power-is-in-your-hand.html
https://powerapps.microsoft.com/en-us/blog/hmgroup/
https://doi.org/10.1016/j.im.2014.08.008
https://doi.org/10.17705/1cais.03709
https://doi.org/10.3316/QRJ0902027

258

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.
44.

45.

46.

47.

48.

B. Binzer and T. J. Winkler

Garousi, V., Felderer, M., Mintyld, M. V.: Guidelines for including grey literature and conduct-
ing multivocal literature reviews in software engineering. Inf. Softw. Technol. 106, 101-121
(2019). https://doi.org/10.1016/j.infsof.2018.09.006

vom Brocke, J., Simons, A., Niehaves, B., et al.: Reconstructing the giant: on the importance
of rigour in documenting the literature search process. In: Proceedings of the 17th European
Conference on Information Systems (ECIS) (2009)

Binzer, B., Winkler, T.: Extended reference overview - democratizing software development
(2022). https://doi.org/10.6084/m9.figshare.21077272

Butijn, B.-J., Tamburri, D.A., van Heuvel, W.-J., den,: Blockchains: a systematic multivocal
literature review. ACM Comput. Surv. 53(3), 1-37 (2021). https://doi.org/10.1145/3369052
Kolarsch, C., Mohn, C., Laszlop, A., et al.: Do it yourself computing. https://www.dbsystel.
de/resource/blob/6998390/23abdd2e9b6245t5¢cb45feb49376903c/Trendstudie-DIY-Comput
ing-data.pdf. Accessed 03 Aug 2022

Steele, T.: Democratizing innovation: low-code/no-code platforms & the citizen developer.
https://www.capco.com/intelligence/capco-intelligence/democratizing-innovation. Accessed
04 Aug 2022

KPMG: citizen developer enablement. https://advisory.kpmg.us/content/dam/advisory/en/
pdfs/2021/citizen-developer-low-code-enterprise-risk.pdf. Accessed 25 Jul 2022

Betty blocks: governing citizen development: a strategy guide for CIOs and IT depart-
ments. https://query.prod.cms.rt.microsoft.com/cms/api/am/binary/RE4GSjX. Accessed 04
Aug 2022

TrackVia: the next generation worker: the citizen developer, https://1894h511igtw1bde2p1h9
zw 1-wpengine.netdna-ssl.com/wp-content/uploads/2017/11/TV_Citizen_Dev.pdf, Accessed
08 Aug 2022

Overeem, M., Jansen, S., Mathijssen, M.: APl management maturity of low-code development
platforms. In: Augusto, A., Gill, A., Nurcan, S., Reinhartz-Berger, I., Schmidt, R., Zdravkovic,
J. (eds.) BPMDS/EMMSAD -2021. LNBIP, vol. 421, pp. 380-394. Springer, Cham (2021).
https://doi.org/10.1007/978-3-030-79186-5_25

Muck, C., Voelz, A., Amlashi, D.M., et al.: Citizens as developers and consumers of smart
city services: a drone tour guide case. In: The Web Conference (2022)

Diquez, E.: Citizen Developer Governance: Unlocking Automation at Scale, https://www.
auxis.com/blog/citizen-developer-governance. Accessed 04 April 2022

Oltrogge, M., Derr, E., Stransky, C., et al.: The rise of the citizen developer: assessing the
security impact of online app generators. In: 2018 IEEE Symposium on Security and Privacy
(SP), pp. 634-647. IEEE (2018). https://doi.org/10.1109/SP.2018.00005

Vries, B., de & Stam, D.: Low-code and the road to Sustainable Software. Compact (2019)
Tho, S., Krejci, D., Missonier, S.: Supporting knowledge integration with low-code develop-
ment platforms. In: Proceedings of the 29th European Conference on Information Systems
(2021)

Jackson, D.H., Swanski, J.: Citizen developers, agile methodology and people change manage-
ment for digital transformation. https://1898andco.burnsmed.com/white-paper/citizen-develo
pers-agile-methodology-people-change-management. Accessed 14 Jul 2022

McKendrick, J.: The rise of the empowered citizen developer. https://dbta.com/DBTA-Dow
nloads/ResearchReports/THE-RISE-OF-THE-EMPOWERED-CITIZEN-DEVELOPER-
7575.pdf. Accessed 05 Aug 2022

QuickBase: The state of citizen development report. https://cdn2.hubspot.net/hubfs/172645/
eBook%20Introduction-to-Citizen-Development-Bringing-Shadow-IT-into-the-Light.pdf.
Accessed 05 Aug 2022

Krejci, D., Iho, S., Missonier, S.: Innovating with employees: an exploratory study of idea
development on low-code development platforms. In: Proceedings of the 29th European
Conference on Information Systems (2021)


https://doi.org/10.1016/j.infsof.2018.09.006
https://doi.org/10.6084/m9.figshare.21077272
https://doi.org/10.1145/3369052
https://www.dbsystel.de/resource/blob/6998390/23abdd2e9b6245f5cb45feb49376903c/Trendstudie-DIY-Computing-data.pdf
https://www.capco.com/intelligence/capco-intelligence/democratizing-innovation
https://advisory.kpmg.us/content/dam/advisory/en/pdfs/2021/citizen-developer-low-code-enterprise-risk.pdf
https://query.prod.cms.rt.microsoft.com/cms/api/am/binary/RE4GSjX
https://1894h511igtw1bde2p1h9zw1-wpengine.netdna-ssl.com/wp-content/uploads/2017/11/TV_Citizen_Dev.pdf
https://doi.org/10.1007/978-3-030-79186-5_25
https://www.auxis.com/blog/citizen-developer-governance
https://doi.org/10.1109/SP.2018.00005
https://1898andco.burnsmcd.com/white-paper/citizen-developers-agile-methodology-people-change-management
https://dbta.com/DBTA-Downloads/ResearchReports/THE-RISE-OF-THE-EMPOWERED-CITIZEN-DEVELOPER-7575.pdf
https://cdn2.hubspot.net/hubfs/172645/eBook%20Introduction-to-Citizen-Development-Bringing-Shadow-IT-into-the-Light.pdf

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.
65.

Democratizing Software Development 259

Deloitte United States: LCNC citizen development risks & governance. https://www?2.del
oitte.com/us/en/pages/operations/articles/citizen-development-innovation-governance.html.
Accessed 04 Aug 2022

Khorram, F., Mottu, J.-M., Sunyé, G.: Challenges & opportunities in low-code testing. In:
Proceedings of the 23rd ACM/IEEE International Conference on Model Driven Engineering
Languages and Systems, pp. 1-10. Association for Computing Machinery (2020). https://doi.
org/10.1145/3417990.3420204

Magrabi, F., Habli, 1., Sujan, M., et al.: Why is it so difficult to govern mobile apps in
healthcare? BMJ Health Care Inf. 26(1) (2019). https://doi.org/10.1136/bmjhci-2019-100006
Heijmans, J.: Low Code: wave of the future or blast from the past?. https://medium.com/
softwareimprovementgroup/low-code-wave-of-the-future-or-blast-from-the-past-7fcd61
8371b2. Accessed 25 Jul 2022

Hufeld, E., Bock, T.: Erfolgreiche Etablierung von Citizen Development in Grofun-
ternehmen: Ein Leitfaden fiir Digitalisierungsverantwortliche. https://simplifier.io/wp-con
tent/uploads/Leitfaden-Citizen_Development_in-Grossunternehmen_etablieren_Executive_
Summary.pdf. Accessed 03 Aug 2022

Whitmore, R.: Citizen Development Part 2. https://www.projectmanagement.com/blog-post/
69464/citizen-development-part-2--getting-started. Accessed 15 Jul 2022

Overeem, M., Jansen, S.: Proposing a framework for impact analysis for low-code develop-
ment platforms. In: 2021 ACM/IEEE International Conference on Model Driven Engineering
Languages and Systems Companion (MODELS-C), pp. 88-97. IEEE (2021). https://doi.org/
10.1109/MODELS-C53483.2021.00020

Bradley, T.: Citizen developer movement: How IT can safely harness the energy. https://
techbeacon.com/enterprise-it/how-it-can-stop-worrying-learn-love-citizen-developer-mov
ement. Accessed 25 Jul 2022

Bevans, D.: Build a Digital-first Workplace with Citizen Development. https://www.mendix.
com/blog/build-a-digital-first-workplace-with-citizen-development/. Accessed 24 Jul 2022
Wang, Y., Feng, Y., Zhang, M., et al.: The necessity of low-code engineering for industrial
software development: a case study and reflections. In: 2021 IEEE International Symposium
on Software Reliability Engineering Workshops (ISSREW). IEEE (2021). https://doi.org/10.
1109/ISSREW53611.2021.00112

Fitzmaurice, M.: Why citizen development is the wrong model for many enter-
prises. https://venturebeat.com/2021/08/15/why-citizen-development-is-the-wrong-model-
for-many-enterprises/. Accessed 14 Jul 2022

Heuer, M., Kurtz, C., Bohmann, T.: Towards a governance of low-code development platforms
using the example of microsoft powerplatform in a multinational company. In: Proceedings
of the 55th Hawaii International Conference on System Sciences (2022). https://doi.org/10.
24251/HICSS.2022.831

Lieberman, H., Paterno, F., Wulf, V. (eds.): End User Development. Springer Netherlands,
Dordrecht (2006)

Benson, D.H.: A field study of end user computing: findings and issues. MIS Q. 7(4), 3545
(1983). https://doi.org/10.2307/248745

Runeson, P., Host, M.: Guidelines for conducting and reporting case study research in software
engineering. Empir. Softw. Eng. 14(2), 131-164 (2009). https://doi.org/10.1007/s10664-008-
9102-8

Andreessen, M.: Why Software Is Eating the World. Wall Street J. 8(20) (2011)

Woo, M.: Therise of no/low code software development-no experience needed? Eng. (Beijing)
6(9), 960-961 (2020). https://doi.org/10.1016/j.eng.2020.07.007


https://www2.deloitte.com/us/en/pages/operations/articles/citizen-development-innovation-governance.html
https://doi.org/10.1145/3417990.3420204
https://doi.org/10.1136/bmjhci-2019-100006
https://medium.com/softwareimprovementgroup/low-code-wave-of-the-future-or-blast-from-the-past-7fcd618371b2
https://simplifier.io/wp-content/uploads/Leitfaden-Citizen_Development_in-Grossunternehmen_etablieren_Executive_Summary.pdf
https://www.projectmanagement.com/blog-post/69464/citizen-development-part-2{-}{-}getting-started
https://doi.org/10.1109/MODELS-C53483.2021.00020
https://techbeacon.com/enterprise-it/how-it-can-stop-worrying-learn-love-citizen-developer-movement
https://www.mendix.com/blog/build-a-digital-first-workplace-with-citizen-development/
https://doi.org/10.1109/ISSREW53611.2021.00112
https://venturebeat.com/2021/08/15/why-citizen-development-is-the-wrong-model-for-many-enterprises/
https://doi.org/10.24251/HICSS.2022.831
https://doi.org/10.2307/248745
https://doi.org/10.1007/s10664-008-9102-8
https://doi.org/10.1016/j.eng.2020.07.007

	Democratizing Software Development: A Systematic Multivocal Literature Review and Research Agenda on Citizen Development
	1 Introduction
	2 Review Method
	2.1 Data Collection Strategy for Academic Research Literature
	2.2 Data Collection Strategy for Grey Literature

	3 Results and Findings
	3.1 Theme 1: Definition and Characteristics of Citizen Development
	3.2 Theme 2: Enablers and Expected Benefits of Citizen Development
	3.3 Theme 3: Challenges and Criticism Towards Citizen Development
	3.4 Theme 4: Citizen Development Strategy and Implementation
	3.5 Theme 5: Citizen Development Governance
	3.6 Theme 6: Citizen Developers’ Profiles and Skills

	4 Discussion and Research Agenda
	5 Limitations
	6 Conclusion
	References




