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Abstract: The increasing complexity of software development, cou-
pled with a growing demand for software products, has led to a
shortage of professionals with the necessary programming skills,
resulting in challenges in adhering to project schedules. Citizen
Development has emerged as a promising solution to address these
challenges by incorporating non-developer personnel into the soft-
ware development process. This research investigates Software En-
gineers’ perspectives on Citizen Development through a compre-
hensive survey, revealing significant optimism about the potential
of such collaboration. Building on these findings, a software de-
velopment model has been developed, offering a structured frame-
work to integrate Citizen Developers and traditional developers ef-
fectively. This preliminary model addresses workforce challenges
and enhances collaborative innovation in software development. Fu-
ture works will focus on detailing implementation processes and
validating the model’s practicality in real-world applications, paving
the way for advancements in software development methodologies.

Keywords: Software development, project management, citizen de-
velopment, citizen developers, non-programmers, rapid application
development.

1. Introduction

Traditional software development has long relied on individ-
uals with high levels of specialized expertise to navigate the
complexities of ever-more-complex systems [1]. Significant
demands are placed on professional software developers due
to the competitive nature of the industry, which intensifies the
pressure to deliver quick results [2-5]. In addition, a recent
report by a leading global market research firm, Forrester Re-
search, predicts that the United States will face a shortage of
over 500,000 software developers in the coming years [6, 7].

The evolution of application development methodologies
has enabled non-programmers, also known as ’Citizen Devel-
opers’, to create software. Citizen Development is a method
of software development that allows non-programmers to
participate in the application development process [8—10].
Citizen Development reduces the need for intermediaries
such as technical developers and encourages business per-
sonnel to design applications to meet their immediate needs
without waiting for developers or having a budget for the
eventual development of such applications [11]. Citizen De-
velopers are frequently able to work with IT teams and pro-

fessional developers to design and deliver software, integra-
tions, automations, business intelligence or analytics, or arti-
ficial intelligence (AI) models [10, 12-14]. New digital lit-
eracy skills and their practical applications are required for
personal and professional development across all disciplines
[15]. These capabilities depend on the workers’ knowledge,
experience, and other non-professional skills [16]; the work-
ers, in turn, depend on these qualities.

Citizen Development is the participation of non-
programmers, typically existing team members, in ap-
plication development tasks. In order to bridge the gap
between the industry’s high demands for software devel-
opers, their heavy workloads, and the dearth of in-house
software developers, citizen development platforms and
methods have become increasingly popular and essential
[17]. It is believed that by leveraging the domain expertise
and creativity of these non-programmers, organizations
can expand their software development capabilities and
reduce the burden on professional software developers.
According to a recent report by Gartner (2019), the number
of Citizen Developers will surpass that of professional
software developers in the near future [18, 19]. In this study,
a survey to ascertain software developers’ perceptions of
citizen development practices has been conducted.

2. Literature Review

Those with extensive programming and software develop-
ment knowledge, or those who have earned formal education
in a discipline relevant to software development (at the de-
gree or professional level), are referred to as ‘programmers’
[20]. Those who have not studied software development or
any related courses, who have no prior programming experi-
ence, or who are extremely new to programming are referred
to as ‘non-programmers’ [20]. Due to the growing adoption
of automated application creation, distribution, and mainte-
nance methods, the level of technical expertise necessary for
application development has significantly dropped. As a re-
sult, platform-specific apps could now be created by a wide
range of inexperienced developers.

The term ‘Citizen Developers’—rather than just ‘non-
programmers’—has recently gained significant traction in
the IT industry to describe software developers with ‘mini-
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mal or no programming or software engineering background’
[21, 22]. When working with IT teams and professional
developers to design and deliver software, integrations, au-
tomations, business intelligence/analytics, or artificial intel-
ligence (AI) models, a citizen developer is typically a non-
programmer, business-oriented power user [13].

2.1 Software Development and Non-Programmers

“Programmers" are defined as individuals who possess sub-
stantial programming and software development experience
or who have completed formal education in a software
development-related field - at the degree or professional level
[20]. Meanwhile, the term “non-programmers" are peo-
ple who have never taken software development or related
courses, have no prior programming experience, or are rela-
tively new to the language [20]. Because automated methods
for creating, delivering, and maintaining applications are so
common, the technical skills needed for application develop-
ment have significantly decreased.

The widespread use of automated methods for creating, de-
livering, and maintaining software has significantly reduced
the level of technical skills needed for application develop-
ment. This made it possible for a large group of inexperi-
enced developers to create platform-specific software [21].
Instead of simply being “non-programmers," the trend of us-
ing developers with “minimal or no programming or software
engineering background" to create software has gained sig-
nificant traction in the IT industry recently and is now known
as “Citizen Developers" [22]. To work with IT teams and
professional developers to design and deliver software, inte-
grations, automations, business intelligence/analytics, or arti-
ficial intelligence (AI) models, a citizen developer is typically
a business-oriented power user who is not a programmer and
is sufficiently skilled with common technical tools [13].

2.2 Emergence of Citizen Developers

In a survey by Thacker et al. (2021) on business students
have revealed that despite the initial reluctance of most of
the respondents, they would cherish the chance to work as
technology developers. The hesitation, though, is brought on
by a lack of knowledge and expertise in technological de-
velopment. The findings highlight a significant opportunity
that suggests non-programmers, including business students,
would have a strong desire to build digital technologies but
would face obstacles like a lack of practical technical knowl-
edge and expertise [10]. Any non-technical people who work
in business-related roles or who are at least business-educated
may be a promising candidate to be an effective ‘Citizen De-
veloper’ in order to effectively and efficiently solve business
problems by creating digital solutions if they have a good un-
derstanding of business processes.

In a study, Hoogsteen and Borgman (2022) addressed fac-
tors that may influence organizational citizen development
adoption decisions, such as decisions on end-user participa-
tion in software development processes [9]. The causes are
centered on the need for organizations to digitally convert
their internal information systems in order to keep up with
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the market’s rapid shift in demand [23]. This digital trans-
formation tsunami has considerably raised the need for soft-
ware and software developers, and IT departments are strug-
gling to keep up with the growing backlog of such business
innovation-related work. Types of end users, types of organi-
zations, and types of technologies have all been classified as
dependencies. Due to worries about integration challenges, it
was advised that businesses must select the suitable use cases
for citizen development from the discussed dependencies, but
they still require less technical skill [9].

In addition, citizen developers could remove the need for
an intermediary in IT, allowing for the rapid development
of prototypes that increase efficiency and productivity while
preventing miscommunication between the business and IT
domains. According to a study published in [21], allowing
citizen developers to create software would facilitate the au-
tomation and simplification of software development activi-
ties, as well as the integration of business knowledge, since
ideas could be readily transformed into solutions. Neverthe-
less, it is more important than ever to equip the workforce
with the proper technological tools, as today’s and tomor-
row’s workers expect technology to be robust and easy to
use, as they have grown up with the internet, are highly col-
laborative, and use technology more instinctively than previ-
ous generations [22]. In addition, many IT organizations and
businesses struggle with how to equip their non-IT employ-
ees with technologies in order to maximize their intellectual
potential and cover the growing software developer shortage.
When regarded in this manner, citizen developers can be an
opportunity for organizations and businesses to capitalize on
these population and workplace trends.

2.3 Potentials for Citizen Development

Even though the majority of respondents initially expressed
hesitancy, a study on business students by Thacker et al.
(2021) revealed that they would value the chance to work
as technology developers. But the reluctance stems from a
lack of knowledge and expertise in technology development.
According to the findings, there is a significant chance that
non-programmers, like business students, would be highly
motivated and interested in creating digital technologies, but
they would face obstacles like a lack of practical technical
knowledge and experience [10]. Hence, any non-technical in-
dividuals working in business-related roles or at least having
a business education may be a good candidate to be a “Cit-
izen Developer" in order to effectively and efficiently solve
business problems by creating digital solutions. This is be-
cause they need to have a good understanding of business
processes.

Main factor that may influence organisational adoption de-
cisions on citizen development is the decisions related to in-
cluding non-technical roles participation in software devel-
opment processes [9]. The motivation that drives the factor
is to keeping up with the rapid changes in market demands,
which require businesses to digitally transform their internal
processes and capabilities [23]. This wave of digital trans-
formation has led to a significant increase in the demand for
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software and software developers, while IT departments are
struggling to keep up with the growing backlog of tasks re-
lated to business innovation. Three dependencies have been
identified: end-user type, organisation type, and technology
type. Though citizen developers still require less technical
competence, it was advised that organisations select the right
use cases for citizen development because of concerns about
integration problems [9].

2.4 Significance of Citizen Developments

Numerous studies and projections suggest that a substantial
portion of future applications will be created by Citizen De-
velopers. Over 70 percent of respondents to a survey by
Lebens and Finnegan (2021) on the adaptation of Citizen De-
velopment in business organizations concurred that employ-
ees outside their IT department develop technology solutions
using Citizen Development tools [24]. Vincent et al. (2019)
predicts that 65 percent of applications will be developed by
Citizen Developers, supporting diverse use cases including
reporting, analysis, event processing, user interfaces, data
services, and business logic [25]. In addition, over ninety
percent of significant organizations plan to use or are consid-
ering the use of Citizen Development platforms in the coming
years [18]. Moreover, over 75 percent of organizations have
employed no-code/low-code platforms, according to a global
survey conducted in 2021 [6].

Consistently, these studies indicate that Citizen Develop-
ers will play a significant role in application development
now and in the future, highlighting the growing significance
and potential of Citizen Development in influencing the land-
scape of software development. It is evident, based on these
studies and projections, that organizations view Citizen De-
velopment as a valuable resource for addressing software
development challenges and leveraging the diversified skills
and expertise of non-programmers. Citizen Development is
the participation of non-programmers, typically existing team
members, in application development duties. Citizen Devel-
opment platforms and methods have grown in prominence
and significance as the demand for professional software de-
velopers increases and the number of in-house software de-
velopers remains limited [17].

By leveraging the domain expertise and inventiveness of
non-programmers, organizations can expand their software
development capabilities and reduce the workload of pro-
fessional software developers. In the near future, Citizen
Developers could surpass professional software developers,
according to Gartner [18, 19]. In addition, a study of six
significant corporations found that workforce empowerment
was one of the top reasons for adopting Citizen Develop-
ment [9]. This indicates that businesses recognize the impor-
tance of empowering their personnel through Citizen Devel-
opment initiatives. Citizen Development empowers individ-
uals within an organization to actively contribute to software
development and fuel innovation, which is consistent with its
broader impact beyond addressing manpower issues.

Moreover, according to a report by Kintone (2017), Citi-
zen Developers have emerged as a key factor in the rise of

digital enterprises [26]. This highlights the growing recog-
nition of non-programmers’ contributions to digital transfor-
mation and innovation. Citizen Development as a strategic
approach capitalizes on the unrealized potential of the work-
force and maintains organizations’ competitiveness in the
swiftly evolving digital age. Citizen Development is there-
fore viewed as an essential solution to the aforementioned
software development issues.

2.5 Citizen Development Method: Low-Code Develop-
ment

Arora et al. (2020) discussed Sagitec Software Studio (S3),
which is a technology developed by Sagitec Solutions LLC
as a low-code development platform that enables users to
build applications using ’drag and drop’ and very little cod-
ing [27]. S3 is currently being used to develop enterprise-
level applications for healthcare, insurance, and pension use
cases. In the meantime, Waszkowski (2019) describes Au-
rea Business Process Modelling (BPM) as a low-code de-
velopment platform that has been proved to offer solutions
that enable the automation of business processes in the man-
ufacturing industry [4]. On the other hand, Sahinaslan et
al. (2021) analyzed the SetXRM low-code development plat-
form, which promised practicable and adaptable solutions in
the short term [28]. In addition, Gurcan and Taentzer (2021)
analyzed three well-known low-code development technolo-
gies, namely Microsoft PowerApps, Mendix, and OutSys-
tems [29]. Microsoft’s PowerApps is a cloud-based low-
code platform that enables the creation of business applica-
tions with minimal programming, with a primary emphasis
on data, logic, user interface, and visualization. Mendix is
a mobile and web application low-code development plat-
form that provides a collaborative integrated development en-
vironment. OutSystems, meanwhile, is comparable to Pow-
erApps, a cloud-based low-code development platform that
offers both web and mobile app development. However, it is
argued that the majority of low-code developments are lim-
ited in terms of customizability because the design of the de-
veloped product is highly predetermined, or also described as
‘What You See is What You Get” (WYSIWYG) [29]. Low-
code development platforms may not be adaptable to new
technical requirements [5] and may have critical security is-
sues [21], according to another argument.

2.6 Citizen Development Method: No-Code Develop-
ment

In contrast to low-code development, it has been identified
that AppSheet as a well-known and prospective no-code de-
velopment platform where no programming is required dur-
ing the development process [30]. The research and testing
conducted by Nurharjadmo et al. (2022) on micro, small,
and medium-sized businesses utilizing AppSheet suggests
that the technology has positive influences and effects, par-
ticularly in terms of reducing costs and time by a consider-
able amount. However, numerous publications have used the
terms 'no-code’ and ’low-code’ interchangeably, or in some
cases as ‘low/no-code’ [31, 32]. However, Di Ruscio et al.
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(2022) have argued that the term ‘no-code development plat-
form’ is used for platforms that require zero programming of
any visual languages, configurations, or graphical user inter-
faces; however, due to opposition by market analysis firms
to identify it as a distinct market segment, ‘low-code devel-
opment platform’ is widely and to a certain extent, the only
term used [30]. Therefore, for the purposes of this study, we
only considered literatures that explicitly defined the specific
technology as ‘no-code development’.

2.7 Citizen Development Method: Spreadsheet-Driven
Development

Benson et al. (2014) describe *Quilt’, a responsive read-write
system for constructing a basic Web application using spread-
sheets as servers and HTML to describe the client-side Ul
[33]. Similarly, Chang and Myers (2017) have proposed a
method for the development of a lightweight data manage-
ment system using a requirements table in spreadsheets that
parses the table model and implements the objective system
[34]. They have developed the ’Gneiss System’, which com-
bines a web interface builder with a spreadsheet editor to en-
able end-users to bind Web GUI elements and spreadsheet
cell attributes for operating the actual service data of the ap-
plication [34]. However, Yang et al. (2019) it has been iden-
tified that the critical issue of the spreadsheet-driven devel-
opment, namely the lack of a clear and convincing method to
connect the spreadsheet to the Internet, preventing the devel-
opment of an effective data management system [35].

2.8 Citizen Development Method: Automatic Code
Generator

Automatic code generators are essential for a rapid applica-
tion development that simplify the creation of common ap-
plication features, such as CRUD-based software functional-
ity. Benouda et al. (2018) proposed a technique for auto-
mated code generation based on Model Driven Architecture
and the ‘Develop Once, Run Everywhere’ principle, stream-
lining and accelerating the development process [36]. Inay-
atullah et al. (2019) proposed a model-driven framework for
cross-platform web and mobile applications that generates
scaffolding code for CRUD operations features. They devel-
oped a Domain Specific Modeling Language (DSML) based
on the Unified Modeling Language (UML) with multiple data
types and stereotypes [37].

A comprehensive open-source transformation engine was
developed to autonomously generate scaffolding CRUD code
for cross-platform applications from the class diagram of
high-level models. Anuar et al. (2022) developed a code au-
tomation tool called Re-CRUD, which generates a compre-
hensive and integrated electronic records management sys-
tem for web application development [38]. They tested a
small-scale web application, the Electronic Database Man-
agement System (EDMS), and found that Re-CRUD pro-
vides more efficient and pure code automation than tradi-
tional frameworks like CakePHP, Laravel, Symphony, and
FuelPHP[39].

Innovation

3. Methodology

To fulfill the purpose of this study, a research methodology
has been established and implemented. This methodology
follows a systematic series of steps to ensure the production
of credible findings. The following Figure 1 provides an il-
lustration of the methodology.

Quick review of literatures on
relevant topics

Identification of Research
Problems

Identification of Target Audience

Design of Questionnaires

Data Collection

Data Analysis

Figure 1. Research Methodology

The study initiates with an extensive examination of rel-
evant literature, concentrating on key issues. This review
provides a critical analysis of important subjects, such as the
definition of Citizen Developer. It delves into the conceptual
framework associated with this term, elucidating its traits and
characteristics as outlined in academic discussions. Further-
more, the article explores the creation of Citizen Developers,
providing a comprehensive analysis of past and present pat-
terns that provide light on their development within the realm
of software development. Moreover, this research examines
the substantial importance of Citizen Developers within the
realm of software development, placing emphasis on their re-
sponsibilities, contributions, and overall influence. Finally,
the paper critically examines several methods and approaches
related to Citizen Development activities, providing a clear
explanation of their fundamental ideas and processes.

Secondly, within the scope of this study, a crucial research
issue has been uncovered and subsequently elucidated. The
research problem suggests that the shortage of Software En-
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gineers in the industry might potentially be mitigated by in-
corporating Citizen Development approaches. In this ap-
proach, Citizen Developers would play a collaborative and
supporting role inside development teams. Therefore, this
study aims to assess the levels of preparedness and accep-
tance among Software Engineers with regards to this unique
proposal.

3.1 Respondent

Moreover, the research is focused on individuals who de-
scribe themselves as Software Engineers, based on their pro-
fessional work experience or formal academic degrees. The
implementation of this specific criterion guarantees that the
research encompasses the viewpoints and knowledge of indi-
viduals who possess a deep understanding of software devel-
opment processes.

This survey serves as an initial investigation to support the
hypothesis of our subsequent overall study that Citizen De-
velopers should not work in isolation but rather in collabo-
ration with software development experts, namely software
engineers for effective and quality end-products. While we
aimed to gather as many respondents as possible by distribut-
ing the survey randomly through various channels, we es-
tablished a minimum acceptable sample size to ensure the
study’s progression within the broader research framework,
which will be outlined briefly in the ’future works’ section.

To determine the range of acceptable minimum number of
respondents, we have benchmarked with few similar stud-
ies other than previous related works. Towards investigat-
ing how Software Engineers perceive Al-Assisted Code Re-
views, Alami and Ernst (2025) has conducted a survey which
collected a total of 20 respondents to support their later whole
research [40]. A preliminary study from exploratory intersec-
tional data collection among software users and developers
conducted by Winchester et. al. (2022) has collected a total
of 12 respondents to support their subsequent full research
[41]. In fact, a related study to this research by Anuar et. al.
(2023) has a total of 5 respondents to survey feedback from
software engineering community on validating the proposal.

Hence, for the scope of this research at this point, we
would tolerate minimum respondents between 5 to 20 par-
ticipants, given that the demographic composition is consid-
erably diverse in terms of gender, age, highest level of educa-
tion, number of years of experience in software development,
size of the organization, and industry in which they work.

3.2 Survey Questions

In addition, a set of questionnaires has been designed to
collect pertinent data and valuable insights from the speci-
fied target demographic. This questionnaire comprises two
unique components. The initial component of the study is
dedicated to gathering Demographic Information, encom-
passing six questions that have been specifically formulated
to capture fundamental demographic characteristics of the
participants. The second component encompasses a set of
Specific Questions, which consists of eleven inquiries de-
signed to extract detailed ideas and impressions regarding the

incorporation of Citizen Developers into development teams.
The following Table 1 summarizes the Specific Questions
that have been inquired in this questionnaire.

Furthermore, the data collection procedure is implemented
using a carefully designed random sample mechanism, which
guarantees the inclusion of individuals from the specified tar-
get population. This methodology enhances the collection of
data that enhances the applicability of the results.

Finally, subsequent to the acquisition of data, an in-depth
and systematic analysis is undertaken. This phase involves
the interpretation and synthesis of the collected data, facili-
tating a comprehensive understanding of the attitudes, view-
points, and readiness levels of Software Engineers toward the
concept of Citizen Development. The outcomes of this analy-
sis will be expounded upon in the ensuing sections, affording
insights and implications that contribute to the advancement
of knowledge in this domain.

4. Results and Discussions

Twenty people who self-identify as software developers took
part in the survey after it was randomly distributed. Demo-
graphic data, such as gender, age, highest level of education,
number of years of experience in software development, size
of the organization, and industry in which they work, was
gathered in order to further understand the background of the
participants.

The demographic profile of the study participants reveals a
gender distribution, with 75 percent being males and 25 per-
cent females. Regarding age, the participants encompassed a
range of 18 to 34 years, with the majority falling within the
25 to 34 years old demographic. In relation to the partici-
pants’ educational background, it was found that 75 percent
of them possessed a bachelor’s degree as their highest level
of educational attainment. Within the framework of software
development, the participants demonstrated a spectrum of ex-
perience spanning from 1 to 10 years, with an average dura-
tion of approximately 3 years.

The participants in the study were affiliated with organiza-
tions of varying sizes, ranging from small-scale enterprises
with 1-50 employees to large organizations with 501 or more
employees. It is worth noting that there was a significant
presence of small-sized organizations among the participants.
Furthermore, the majority of participants were employed in
the Technology or IT sector, accounting for a substantial pro-
portion of 70 percent.

5. Questionnaire Findings and Analysis

This survey consisted of eleven (11) targeted inquiries per-
taining to Citizen Development, aiming to acquire perspec-
tives on this subject based on respondents’ software develop-
ment expertise. We embarked on this research endeavor to
gain a deeper understanding of the readiness and acceptance
of software engineers towards the concept of Citizen Devel-
opment, a phenomenon that holds the promise of address-
ing the pressing shortage of software engineers by integrating
non-developer personnel into the development process.
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Table 1. List of Specific Questions

Question ID Specific Question Insights provided

SQl At this point, how familiar are you with the concept Familiarity with Citizen Development
of ’Citizen Development’?

SQ2 Have you ever worked with or collaborated with non- Experience with Non-Programmers in
programmers (Citizen Developers) during software Software Development
development process?

SQ3 In your current organization, are there any active Cit- Presence of Active Citizen Development
izen Development initiative? Initiatives

SQ4 In your opinion, to what extent Citizen Developers Extent of Involvement of Citizen Develop-
should be involved in software development? ers

SQ5 In your opinion, how helpful do you think it is for Cit-  Perceived Helpfulness of Citizen Develop-
izen Developers to assist software developers at any  ers
stage of the software development process?

SQ6 In your opinion, what types of applications do you Types of Applications Suitable for Citizen
think are suitable for Citizen Developers to be in- Developers
volved in?

SQ7 Do you believe that involving Citizen Developers in  Impact on Software Developers’ Time
the software development team can free up software
developers’ time to focus on more complex projects
and tasks?

SQ8 In your opinion, how would you rate the effectiveness  Effectiveness of Citizen Developers’ As-
of having Citizen Developers assist software develop-  sistance
ers in the software development process?

SQ9 In your opinion, what would be the ideal combination Ideal Combination in a Software Develop-
between software developers and citizen developers ment Team
in a software development team?

SQ10 In your opinion, should Citizen Development have a Need for a Model or Framework
model, framework or guideline to effectively develop
or assist in developing software?

SQ11 Overall, do you think that the concept of Citizen De- Promotion of Manpower Optimization

velopment would promote manpower optimisation in
an organisation or company?

In this section, we delve into the insights and opinions

shared by the professionals who generously participated in
this survey. Their valuable feedback provides critical insights
into the perception of Citizen Development within the soft-
ware development community and paves the way for a mean-
ingful discussion on its potential implications and challenges.
Figure 2 summarizes the questionnaire findings, whereby the
detailed analyses are described as follows.

5.1 Findings

The following subsections discusses the detailed findings
based on each of the specific questions.

SQ1: Familiarity with Citizen Development

Seventy (70) percent of the respondents are aware of the con-
cept of citizen development. The results suggest that the soft-
ware developers may have a considerable level of familiarity
with the idea being studied or at least we can conclude that
software development by Citizen Developers a familiar con-
cept and practice.

Findings on Software Engineers’ Perceptions on Citizen Developers

Figure 2. Questionnaire Findings Summary
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SQ2: Experience with Non-Programmers in Software De-
velopment

A significant proportion of the participants, specifically sixty-
five (65) percent, reported having prior involvement in work-
ing or collaborating with individuals who lack program-
ming expertise, commonly referred to as Citizen Develop-
ers, within the context of software development. This dis-
covery underscores a prominent pattern in which software
development teams are progressively integrating individuals
from varied backgrounds into their projects, potentially indi-
cating a rising recognition of Citizen Developers within the
industry.

SQ3: Presence of Active Citizen Development Initiatives

Fifty (50) percent of the participants indicated the presence
of active Citizen Development initiatives in their respective
organizations. The findings suggest that there is a moder-
ate level of implementation of Citizen Development practices
in the surveyed workplaces. This indicates that a significant
number of organizations are actively exploring and adopting
this approach.

SQ4: Extent of Involvement of Citizen Developers

On the inquiry related the involvement extent of Citizen De-
velopers in software development, forty (40) of the respon-
dents believe that Citizen Developers should be maximally
involved to assist the software development team. This per-
spective implies a significant level of confidence to integrate
Citizen Developers into core software development activities.

SQS5: Perceived Helpfulness of Citizen Developers

Sixty (60) percent, of the participants believe that the in-
volvement of Citizen Developers in the software develop-
ment process is beneficial, irrespective of the stage at which
they provide assistance to professional software developers.
This suggests the perceived significance of Citizen Develop-
ers in the context of software development projects, with the
potential to improve efficiency and productivity.

SQ6: Types of Projects Suitable for Citizen Developers
There are differences in opinion among respondents concern-
ing the types of applications that are considered suitable for
Citizen Developers. Twenty-five percent (25) of respondents
agreed that Citizen Development is suitable for creating sim-
ple applications with basic functionalities. Meanwhile, a
slightly higher percentage of respondents of thirty (30) per-
cent, believe that Citizen Developers can contribute to the
development of complex applications. Despite the slight dif-
ferences, however it can be concluded that a considerably
significant portion of software developers agreed that Citizen
Developers are ready for any scale of projects.

SQ7: Impact on Software Developers’ Time

Fifty-five (55) percent of the respondents agreed that the
inclusion of Citizen Developers to a software development
team can significantly reduce the workload of software de-
velopers which allow them to focus on more complex tasks.

Thus, this finding supports the notion that Citizen Developers
can significantly improve the distribution of resources among
software development teams that could result to time effec-
tiveness.

SQ8: Effectiveness of Citizen Developers’ Assistance

Fifty-five (55) percent of the participants believe that the
involvement of Citizen Developers in the software devel-
opment process is potentially beneficial and effective when
working alongside professional software developers. This
finding suggests that a significant proportion of the surveyed
population believes that the collaboration between software
developers and Citizen Developers leads to favorable out-
comes.

SQ9: Ideal Combination in a Software Development
Team

A significant majority of participants of seventy (70) percent
believe that the optimal composition of a software develop-
ment team should be majority number of software develop-
ers versus a minority of Citizen Developers. This perspective
suggests an approval for a mixed-team configuration that cap-
italizes on the proficiencies of both professional developers
and Citizen Developers.

SQ10: Need for a Model or Framework

According to the survey participants, a consensus of a hun-
dred (100) percent was reached, indicating unanimous agree-
ment that Citizen Development necessitates the presence of
a well-defined model, framework, or guideline in order to fa-
cilitate the efficient development or support of software. The
aforementioned consensus underscores the perceived signif-
icance of implementing well-defined guidelines to facilitate
the seamless integration of Citizen Developers within soft-
ware development processes.

SQ11: Promotion of Manpower Optimization

A consensus is evident, as all respondents unanimously agree
that the implementation of Citizen Development would en-
hance workforce optimization within an organization or com-
pany. The aforementioned consensus highlights the notion
that Citizen Development has the capacity to improve work-
force efficiency and resource allocation in organizational set-
tings.

5.2 Analysis (Statistical Significance)

In order to verify and analyse the data obtained through the
survey responses, a statistical significance analysis has been
conducted where the t-test method was applied. The follow-
ing Table 2 summarises the results for the statistical signifi-
cance analysis through the T-Test Method.

The analysis of software engineers’ perceptions toward
Citizen Developers resulted in the following statistical out-
comes: a mean positive perception of 0.665 (66.5%) and a
mean negative perception of 0.335 (33.5%). Additionally,
the one-tailed p-value is 0.0138, and the two-tailed p-value
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Table 2. T-Test Analysis Results

Analysis Parameters / Perceived Positive  Negative
Mean 0.665 0.335
Variance 0.039472  0.039472
P(T<=t) one-tail 0.013763407

t Critical one-tail 1.833112933
P(T<=t) two-tail 0.027526815

t Critical two-tail 2.262157163

is 0.0275, indicating a statistically significant difference be-
tween positive and negative perceptions. The mean positive
perception (66.5%) is nearly twice as high as the mean neg-
ative perception (33.5%). This suggests that software engi-
neers generally hold a favorable view of Citizen Developers.

However, the remaining skepticism (33.5%) highlights
key challenges that could be addressed through well-defined
models, governance mechanisms, and enhanced collabora-
tion strategies.

6. Proposed Solution

Cooperation between professional developers and end users
or domain experts is vital to address significant issues in soft-
ware requirement fulfilment. The end users or domain ex-
perts, who can be empowered as Citizen Developers, could be
a strategic game-changer to the project team. Allowing them
to participate in the development of the software products di-
rectly and actively, hence require a conducive and effective
collaboration environment. The idea of effective collabora-
tion environment can be enabled through the development
processes, which often understood in the form of software
development model (SDM) or also known as software devel-
opment lifecycle (SDLC).

In conjunction to the issues discussed, a software develop-
ment model was proposed with the aim to provide a struc-
tured process flow for collaborative development of software
products. Most importantly, the model shall address the con-
cerns manage the complexities of software requirements by
bridging both technical and domain expertise.

CONDUCTED FulLY
. e Y PROFFSSONAL
CEVELOPERS

Figure 3. Proposed Model

The proposed software development model is constructed
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on the foundational steps of the software development pro-
cess as outlined in the SWEBOK Guide V4.0 [42] and ad-
dresses the gaps identified in Microsoft’s Agile v2 Model for
Citizen Development [43] and PMI’s Hyperagile Model [6].
Standard SDMs generally consist of six sequential stages:
initiation, requirements, design, coding, testing, deployment,
and maintenance [44]. These six stages form the structural
framework of the proposed model. Additionally, since the
central focus of Microsoft Agile v2 and PMI Hyperagile is
on prototyping methodology, the proposed model incorpo-
rates the Prototype SDM. The prototype model emphasizes
the quick identification of primary user requirements by de-
velopers and users, enabling the rapid creation of a software
prototype. This prototype is then refined iteratively based on
user evaluations and feedback until it meets user satisfaction
[45].

The proposed model is divided into three main compo-
nents: citizen development, collaboration, and conventional
development. Within the citizen development component,
the requirements phase involves citizen developers initiating
the process by defining initial ideas and gathering high-level
requirements for analysis. These requirements are catego-
rized and prioritized to assess their complexity, facilitating
the definition of responsibilities. Subsequently, a risk analy-
sis is conducted to evaluate the feasibility of proceeding with
the software development model. The design phase within
the citizen development component focuses on creating and
developing the minimum viable product (MVP).

Following the design phase, the development phase be-
gins, involving software development professionals, referred
to as ‘conventional developers.” These experts address any
technical challenges beyond the capability of citizen devel-
opers and ensure that all defined requirements are met. Con-
ventional developers work closely with the citizen developer
team to provide technical support and guidance throughout
the development process. This iterative and collaborative ef-
fort between citizen developers and conventional developers
facilitates a smooth transition from design to development,
culminating in the delivery of a robust application.

7. Future Works

Future works for this study is firstly, to conduct further re-
search into specific concerns of software engineers towards
citizen developers that may help refine best practices for in-
tegrating Citizen Developers into the software development
ecosystem. Ultimately, it is vital to explore the use cases
and processes required to implement the proposed software
development model. Most importantly, the next step is to
validate the practicality of the model by conducting thorough
testing and evaluation in diverse variables. Hence, upon the
testing and evaluation of the purpose model, definitely cor-
rective actions and enhancements may be required.

8. Conclusion

In conclusion, the analysis of the conducted survey highlights
a notable level of optimism among Software Engineers re-
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garding the inclusion of Citizen Developers in the software
development process, emphasizing the potential for a collab-
orative approach to software development. Based on these
findings and addressing the identified gaps, a proposed soft-
ware development model has been developed. This model in-
tegrates the strengths of both Citizen Developers and conven-
tional developers, providing a structured and inclusive frame-
work for collaborative software creation. While this study
has limitations that may influence the precision of its conclu-
sions, the insights gained are instrumental in understanding
the perceptions of Software Engineers and the potential of
Citizen Development. The proposed model offers a practical
solution to workforce challenges and serves as a blueprint for
fostering innovation and efficiency in software development
methodologies. Future works will focus on detailing the use
cases and processes required for implementing the proposed
model and conducting rigorous validation to ensure its practi-
cality and adaptability in real-world scenarios. This ongoing
research aims to contribute significantly to advancing soft-
ware development practices, addressing workforce deficien-
cies, and shaping the future trajectory of the industry.
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