Vol.4, No.5, Page 2139- 2165, 2026 https://doi.org/10.59628/jast.v4i5.2201 ISSN 2958-9568 JAST

ana'a University Journal of Applied Sciences and Technology

Factors Influencing the Acceptance and Adoption
of Open-Source Software: A Concept-Centric
Systematic Literature Review

Sumaia A. Al-Edresi '* and Adnan Y. Al-Mutawakkil?

"Department of Information Technology, Faculty of Computer and Information Technology, Sana’a University, Sana’a, Yemen,
2Department of Computer Science, Faculty of Computer Sciences and IT, Sana’a University, Sana’a, Yemen.

*Corresponding author: smia.aladrisi@su.edu.ye

ABSTRACT

Free and open-source software (FOSS) is software in which anyone is freely licensed to use, copy, study, and
change the software in any way. The source code is publicly shared, encouraging people to improve the soft-
ware design voluntarily. This is in contrast to proprietary software, where the software is subject to a restrictive
copyright license and the source code is usually hidden from users. Many countries are witnessing a significant
transition towards adopting open-source software within their government structures, coupled with efforts to de-
velop strategies and policies that support this trend. This change is attributed to several reasons, most notably
savings in the total cost of ownership, freedom to copy and distribute software, compliance with legal controls,
high reliability, a variety of available programs, and rapid performance, in addition to the multiple educational and
administrative benefits. Despite this remarkable expansion, it remains necessary to understand the potential of
this software for individuals and entities while identifying the factors influencing its adoption. Accordingly, this
study aims to explore the acceptance of open-source software and analyze the technical, administrative, and
personal factors that promote its use, especially in environments undergoing a transition towards sustainable
digital systems. The study collected several papers published between 2007 and 2023, approximately 85 differ-
ent research studies combining theoretical and experimental aspects. After that, 61 papers were selected from
among them and analyzed. The results revealed six main categories that influence the acceptance and adoption
of open-source software. The study recommends developing a comprehensive model that integrates all behav-
ioral, social, cultural, and technical dimensions to identify the factors influencing the acceptance and adoption of
open-source software. The study also emphasizes the need for future empirical research in the Yemeni context,
especially in public and educational sectors, to validate the integrated framework, and provide evidence-based
policy recommendations for effective OSS adoption.
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1. INTRODUCTION proprietary (closed) software.
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not improve our computers but guaranteed an ethos of Open-source software is often not free, but its defin-
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ing characteristic is free/open-source copy/light software.
The movement towards open source was clouded by
propaganda against the feasibility of privately developed
"pragmatic” software and its credibility. The birth of the
open-source movement (1998) and the foundation of the
well-known organization “Open-Source Initiative" (OSI)
strengthened free code programs and encouraged the
development of operating systems. The Open-Source Ini-
tiative" defines open-source software through the open-
source logical agreement, motivated by the need to de-
velop software whose objects and sources can be freely
conferred to the public.

Building on this foundation, Open-Source Software
(OSS) is a type of software where the source code is
available and can be seen by everyone. This makes it
easier for others to use, change, and build upon the soft-
ware in the future, enhancing and distributing it. Many
companies and professional sectors are aware of the
benefits of Open-Source Software (OSS), which include
reduced development costs, a quicker development cy-
cle, and availability of source code.

The fundamental principle of open-source software
is the unrestricted ability to view, alter, repurpose, and
share the source code, regardless of expense. Individu-
als and organizations can adopt Open-Source Software
(OSS) in various ways, such as integrating OSS compo-
nents with existing systems or implementing OSS in their
environment as end users. Numerous studies concur
that the absence of license costs associated with free
open-source software (FOSS) facilitates quicker technol-
ogy adoption and speeds up the innovation ecosystem,
claiming that the use of FOSS might lead to increased
supplier independence and contract freedom, as well as
the development of a local software sector [1].

Advantages of Choosing Open-Source Systems

Advantages of choosing Open-Source Systems are
more significant because of [2], [3]:

« Better adaptability: Because the software

source code is available and can be freely

modified, customization is usually easier.

» Reducing resource dependence: When

company relies on a proprietary solution, it

becomes tied to the company that owns the

project. If that company decides to stop

supporting the project or exit the market,

this could pose a significant threat to the

continued updating and maintenance of the

user company’s ERP system, since it will

not have access to the source code of the

software.

* Lower costs: Open-source ERP systems do

not require paying for licenses and often

don’t need expensive hardware to work

well.

* Use of standard hardware.

* More flexibility with fewer restrictions

from vendors.

* No need for specialized consultants or

tools for setup.

« Higher productivity due to faster learning

curve.

* A large community of experts.

* Use of free and open-source tools like

databases and operating systems.

« Ability to change the source code to fit the

company’s specific needs.

A recent Gartner survey indicates that the amount
of private source code in companies’ software has de-
creased over time. Many businesses now depend al-
most completely on open-source technologies. Software
such as the Linux operating system or the Apache HTTP
Server has become a standard, and it has helped create
new products and services in areas such as the Inter-
net of Things (loT), big data, and cloud computing. The
growth of open-source software has also been aided by
more companies and organizations supporting it, such
as GitHub. Com and Red Hat Inc. In addition to private
businesses recognizing the value of open source, the
government sector has also started to use open-source
ideas and work with open-source communities, for ex-
ample, by including them in how they buy software and
services [4].

In developing countries, using open-source software
can help the economy grow. This is mainly because of
the open-source

movement’s belief in independence, which is against
paying for licenses and buying software. Many govern-
ments have made it part of their national technology
plans and programs [5]. However, even though free and
open-source software (FOSS) is commonly used in de-
veloped countries such as Europe and North America,
it has not been a steady or long-term success in most
public organizations in developing countries [1].

The use of free and open-source software (FOSS)
in schools is becoming increasingly common. Many
countries are starting to require the use of FOSS in
their government offices, while others are working on
creating policies for this software. This growing trend
is due to several reasons, such as lower overall costs,
the freedom to copy and share software, staying within
legal rules, dependable performance, easy access to
software, efficient operation, strong security, and many
helpful benefits for education and administration [6].

Universities and educational institutions rely on sev-
eral software programs and tools to support teaching
and training processes. Despite the variety of options
currently available on the market, most are expensive
and not cost-effective. Choosing the right tool for aca-
demic work can be difficult because these tools are often
expensive. In recent years, an increasing number of peo-
ple have started using free and open-source software.
Some countries, such as Russia, require these tools in
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all educational institutions. Other countries are slowly
moving towards their use. The level of adoption varies
between countries and organizations, but the fundamen-
tal reason for this trend is cost reduction. For example,
colleges and universities in the United States often find
that using open-source software, such as Moodle, is both
more flexible and cost-effective [6].

Although open-source software (OSS) offers numer-
ous advantages, its mainstream adoption is beset by
unique obstacles. One such issue is the lack of appropri-
ate documentation; for example, the progression process
involves programmers from different societies and loca-
tions worldwide who do not document the code suitably.
Usability, configuration, and design issues also exist [7].

However, the operation of OSS often requires special
knowledge and qualifications that are not provided by
learning institutions. Thus, its adoption is stymied among
intrinsically motivated adopters. There is also a need
to reinforce the generic skills of visibility and training,
which significantly influence the adoption of open-source
software (OSS).

There is a need to create usable OSS due to the ex-
panding due to the expanding number of people who
are not developers but use open-source software (OSS),
along with the use of OSS applications. Usability is a
property linked to software sustainability and is a crucial
quality aspect that must be considered. Software usabil-
ity is an important factor that is measured based on how
well it works, how easy it is to use, and how satisfied
users are with it in a specific situation (1ISO, 2018). It is
also a key part of models that explain how people accept
new technology, such as the model by Venkatesh et al.
(2003) and the information success model [1].

The amount of OSS used by businesses around the
world is different. Many factors influence whether people
accept OSS, such as the software itself, social factors,
and infrastructure, there are not many studies looking at
how enterprise users accept OSS [8].

This study contributes to the growing knowledge base
on open-source software (OSS) acceptance and adop-
tion by providing a comprehensive systematic review of
existing research. Previous research has focused on
specific user groups or theoretical frameworks, whereas
this study synthesizes and analyzes the results of 61
peer-reviewed studies covering diverse fields such as
education, development environments, and institutional
use. This study is distinguished by its organization of
findings according to clear conceptual themes rather
than presenting factors in isolation, which facilitates un-
derstanding how technical, organizational, and psycho-
logical factors interact to shape open-source software
acceptance and adoption.

In addition, this study analyzes and compares three
major acceptance models—TAM, UTAUT, and SDT—in
the context of OSS adoption. To the best of our knowl-
edge, these models have rarely been examined together

in the context of OSS, which provides this review with
a more integrated perspective. Finally, by summariz-
ing where the literature converges and where gaps re-
main—such as the limited attention to cultural or motiva-
tional factors—the review can help guide future research
efforts in more focused and meaningful directions.

This study aims to answer the following research ques-
tions:

- RQ1: What are the key factors and theoretical mod-
els that influence the acceptance of Open-Source Soft-
ware (0OSS)?

- RQ2: What are the main barriers that impede the
acceptance of OSS?

- RQ@3: What integrated frameworks and policy inter-
ventions can be proposed to enhance OSS acceptance,
particularly in developing countries such as Yemen?

The remainder of this paper is organized as follows:
Section 2 provides a systematic review of the related lit-
erature. Section 3 summarizes the methodology used to
select and analyze the studies. Section 4 examines the
key factors influencing OSS acceptance, and Section 5
analyzes the theoretical models (TAM, UTAUT, and SDT)
applied in this context. Section 6 identifies the technical,
organizational, and policy barriers to OSS adoption. Fi-
nally, Section 7 synthesizes the findings and discusses
the implications for the Yemeni context, followed by the
conclusion and future research directions in Section 8.

2. LITERATURE REVIEW

Understanding how people accept and use software sys-
tems is a critical issue in software studies. Many re-
searchers have studied this field from different perspec-
tives to identify the factors that influence a user’s decision
to adopt a particular software.

Silva et al. [1] A study was conducted to examine
the factors that affect the desire to use free and open-
source software (FOSS) in developing countries. This
study sought to understand how several factors—such as
low price, system effectiveness, ease of use, integration
with other systems, and security—affect individuals’ in-
tention to use this software. The results showed that the
most important factors influencing the decision to adopt
open-source software were cost reduction, performance
expectations, system quality, community influence, com-
patibility, and ease of use, whereas expected effort had
no significant effect.

Ebardo [5] studied how individuals interact with open-
source software (OSS) in terms of perception, accep-
tance, and use at the individual level. In one applied
study, the model was used to analyze the effect of so-
cial, personal, and environmental factors on the adoption
of OSS technologies by users in a developing country.
Ebardo also analyzed the role of the factors “training”
and “visibility” in supporting students’ adoption of open-
source software. Additionally, this study helps bridge the
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knowledge gap regarding the prevalence of open-source
software use in developing nations. The results of the
pilot study showed that users’ access to training signifi-
cantly enhanced their perception of the software’s ease
of use and usefulness. Furthermore, the availability of
the software in a visually and visibly appealing form in
the learning environment further enhanced perceptions
of its ease of use. These results support the findings
of previous studies, while others indicate challenges in
implementing OSS within organizations. Accordingly,
universities should improve the quality of teaching con-
tent and develop policies that encourage the use of OSS
within the academic environment.

Although both Silva et al. and Ebardo’s studies ad-
dress developing country settings, their focus differs;
Silva highlights structural factors such as cost and in-
tegrability, while Ebardo focuses on individual aspects,
such as the impact of training and the visibility of software
within the educational environment.

Al-Hajri et al. [6] addressed the use of free and open-
source software (FOSS) in the IT program at the College
of Applied Sciences in the Sultanate of Oman. To achieve
this, the researchers adopted an alternative educational
framework to identify appropriate open tools for the ma-
jor's courses, focusing on key elements such as technical
planning, the formation of follow-up committees, training,
awareness raising, policy development, and stakeholder
engagement. The results indicate a clear increase in
the adoption of open-source software within educational
institutions worldwide, with many countries beginning
to enforce its use in the government sector. This phe-
nomenon is driven by several factors, most notably low
ownership costs, free distribution, compliance with reg-
ulations, credibility, ease of use, effective performance,
and security, in addition to numerous educational and
administrative advantages. The study concluded that
leveraging open-source software offers institutions clear
advantages, such as reduced software costs, access to
the source code, and facilitating content exchange with-
out licensing restrictions. Based on this, the researchers
recommended the formation of specialized committees
in each academic field to evaluate curriculum outcomes
and modify them to suit the available open-source soft-
ware.

Alrawashdeh et al. [8] addressed the issue of software
acceptance, which has received considerable attention
in previous research. Regarding open-source software,
the team noted the paucity of studies examining how
individuals and organizations adopt it.

For example, Guibo and Wang (2011) presented
a model based on the Technology Acceptance Model
(TAM) to explore the influence of social identity and per-
sonal creativity on users’ willingness to use open-source
software. A survey of 280 experts showed that the per-
ceived usefulness of the software was not significantly
more influential than the perceived ease of use, sug-

gesting that open-source software may be complex or
require effort to master. The results showed no sig-
nificant relationship between perceived usefulness and
personal creativity, whereas there was a positive rela-
tionship between personal creativity and software use.
Furthermore, they demonstrated that social identity sig-
nificantly influenced usage, perceived usefulness, and
ease of use. Alrawashdeh et al. analyzed the factors
influencing open-source software acceptance within or-
ganizations and designed a comprehensive model that
combined open-source software attributes, infrastructure
factors, and components of the Unified Theory of Accep-
tance and Use of Technology (UTAUT) model to better
understand adoption drivers. This study revealed the
influence of additional important factors, such as cost,
community influence, a supportive environment for use,
and user trust. The results showed that software quality,
compatibility, and security are critical factors in raising
performance expectations, which, in turn, influence the
willingness to use open-source software. This was based
on a survey of participants from the public and private
sectors. Notably, the study found a close relationship
between software ease of use and performance expecta-
tions. Easy-to-use software increases the user’s sense
of usefulness. Furthermore, it was found that IT profes-
sionals are more likely to adopt open-source software
given their ability to modify and improve it to meet their
specific needs.

Together, these studies (Al-Hajri et al., Alrawashdeh et
al.) point to the essential role played by institutions such
as universities and government agencies in adopting
open-source software, with differences in the approach
taken. While Al-Hajri presents a practical application
framework, Alrawashdeh adopts an integrated theoreti-
cal model that includes unique characteristics of open-
source software.

Racero et al. [9] studied students’ intention to use
open-source software after receiving mandatory training.
The researchers relied on a conceptual model inspired by
self-determination theory and the technology acceptance
model, which included elements such as autonomy, com-
petence, and social relationships, along with perceptions
of ease of use and usefulness, and the behavioral inten-
tion to use the software. The results showed that intrinsic
motivations, such as a sense of autonomy and social con-
nection, positively impacted the perception of usefulness
and ease of use, which in turn influenced students’ will-
ingness to use open-source software. The researchers
concluded that strengthening these intrinsic motivations
is essential to motivating the adoption of open-source
software as an alternative to commercial software, em-
phasizing that mandatory training contributes to strength-
ening these motivations and encouraging its continued
use. They also indicated that the study has important
implications for encouraging the adoption of open-source
software while highlighting some of its shortcomings.
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Dawood et al. [10] believe that ease of use directly
impacts the end user, in that it influences both their ac-
ceptance of open-source software and its maintenance.
Therefore, ease of use is a vital factor in the software’s
success. This study analyzed 51 studies on aspects
related to the development, testing, and evaluation of
usability in open-source software, dividing these aspects
into four main axes: improving usability, analyzing and
evaluating usability, software selection, and customiza-
tion. The researchers recommend integrating user ex-
perience specialists in the earliest steps of the software
development process. User-centered design should also
be adopted, as well as enhancing communication be-
tween programmers and users. These measures are
essential for improving usability. These recommenda-
tions emerged from studies showing that many popular
open-source applications contain advanced features that
are difficult to use. This is due to the lack of attention paid
by programmers, which hinders users’ ability to modify
and maintain them. The study also emphasizes the im-
portance of considering usability as a fundamental pillar
of the development plan to ensure the production of scal-
able, open-source software. To gather user feedback and
implement the necessary software improvements, devel-
opers must employ various evaluation methods. Overall,
this study offers a thorough examination of usability re-
search in open-source software and opens up broad
avenues for future research.

In both contexts, Racero et al. and Dawood et al.
emphasized the value of usability, but from contrasting
perspectives. Racero focused on the behavioral factors
that influence students, while Dawood focused on soft-
ware design quality, highlighting the interaction between
user perspectives and technical considerations in deter-
mining open-source software acceptance.

3. METHODOLOGY

This review systematically assesses concept-centered lit-
erature to rank the findings related to the real motivations
for adopting open-source software, thus providing clar-
ity on what influences individuals to adopt open-source
solutions.

3.1. SEARCH STRATEGY AND IDENTIFICA-
TION

A systematic search was conducted in databases such
as IEEE Xplore, Google Scholar, and ScienceDirect, cov-
ering the period from 2007 to 2023, to track the devel-
opment of this field over time. Precise search terms
with logical operators, such as ((OSS’ or 'open-source
software’) combined with (‘'adoption’, or ’acceptance’, or
‘usability’) and (‘barriers’, or ‘factors’, or ‘challenges’). An
initial set of 85 carefully selected documents formed the
core analytical basis of the study.

3.2. SCREENING AND SELECTION

The selection process followed a rigorous screening pro-
tocol:

1. Identification: 85 documents were identified
through database searching.

2. Screening: After reviewing the titles and abstracts,
it became clear that 7 documents fell outside the scope
of this assessment because they did not address the
research goals.

3. Eligibility: 78 completed research papers were
reviewed according to the study inclusion criteria. At
this stage, 17 manuscripts were excluded to maintain
a high level of analytical focus. The primary motives for
exclusion were a narrow focus on technical aspects or
a lack of sufficient experimental and intellectual depth
to support a rigorous systematic assessment of under-
standing and ease of application of the method.

4. Included: The selection process resulted in a fi-
nal list of 61 research documents. These documents
formed the basis of the thematic analysis, providing the
necessary depth to address the research questions.

3.3. INcLUSION AND ExcLUSION CRITERIA

Inclusion:To ensure scientific rigor, the selection pro-
cess focused on research published in peer-reviewed
journals, conference papers, and dissertations. Studies
that adhered to established acceptance models, such as
the Technology Acceptance Model (TAM) and the Unified
Theory of Acceptance and Use of Technology (UTAUT),
were strategically considered. This ensured that the
analysis was grounded in a robust conceptual framework
rather than relying on anecdotal evidence alone. Fur-
thermore, to maintain linguistic and textual consistency,
the review was restricted to research published in En-
glish, allowing for a rigorous and uniform examination of
international literature.

- Exclusion: Non-scientific and commercial reports
were excluded, with preference given to peer-reviewed
research with proven credibility. The review period was
strategically set to be limited to publications from 2007
onwards to ensure the survival of studies relevant to
the open software environment, with the exception of a
major historical study (Study No. 38), which was added
to provide background on the growth of this field.

- Quality Consideration: Instead of using a formal
qualitative assessment method, the research underwent
rigorous scrutiny, and only studies that provided factual or
conceptual data related to the determinants and barriers
to the dissemination of open-source software were
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Table 1. summarizes the literature.

Key Findings Methodology Sample Theoretical Models | Author(s) & Year Ref

Character-

istics
Cost reduction, | A quantitative and | The study | The authors pro-| Silva et al. (2023) [1]
performance ex- | empirical study. was con- | posed an original,
pectations, system ducted in | new adoption model
quality, community Angola, rather than just using
influence, compatibil- targeting a standard one. A
ity, and ease of use individuals | key contribution of
were all found to be to under- | this model is the
critical to adoption. stand their | inclusion of Interop-
Expected effort had intentions erability as a core
no significant effect toward element alongside
on the intention to FOSS in a | traditional factor.
use FOSS. developing

country

context.
Ease of use is identi- | Fuzzy Delphi | A broad | User-Centered De- | Dawood et al. (2021) | [11]
fied as the most vital | method. dataset sign  (UCD) and
factor for both initial consist- Usability Evaluation
acceptance and long- ing of 51 | Frameworks. The
term software mainte- research study moves beyond
nance. papers simple acceptance
Many popular OSS covering models to focus
applications possess various on the Software
advanced features popular Development  Life
but fail because OSS appli- | Cycle (SDLC) and
they are difficult to cations and | User Experience
use, primarily due to their  de- | (UX) integration.
programmers’ lack velopment
of attention to user environ-
needs. ments.

The study also em-
phasizes the impor-
tance of considering
usability as a funda-
mental pillar of the
development plan to
ensure the produc-
tion of scalable open-
source software.
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Key Findings Methodology Sample Theoretical Models | Author(s) & Year Ref
Character-
istics

Found that perfor- | Integrated UTAUT Professionals A comprehensive | Alrawashdeh et al. | [8]

mance expectancy
and OSS character-
istics  significantly
impact user accep-
tance.

Software quality,
compatibility, and
security are critical in
raising performance
expectations.

Ease of use has
a direct positive
relationship with
performance expec-
tations  (perceived
usefulness).

Cost, community
influence, supportive
environment, and
user trust influence
adoption.

IT specialists show
higher adoption rates
due to source code
modifiability and cus-
tomization capabili-
ties. Found that a per-
son’s level of creativ-
ity didn’t play a role
in how they perceived
the software’s utility.

Perceived usefulness
was not significantly
more influential than
ease of use (suggest-
ing complexity is a
major barrier).

and par-
ticipants

from  the
public and
private sec-
tors, with
a specific
highlight

on IT pro-
fessionals
(experts).

integrated model that
combines: 1- UTAUT
(Unified Theory of Ac-
ceptance and Use of
Technology) 2- OSS
Attributes  (Quality,
Compatibility, Secu-
rity) 3-Infrastructure
factors and user
trust.

(2020)
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Key Findings Methodology Sample Theoretical Models | Author(s) & Year Ref
Character-
istics
Intrinsic motivations | Quantitative / Empiri- | Students A hybrid conceptual | Racero et al.(2020) [9]
(Autonomy and | cal. who partic- | model  combining:
Social Connection ipated in a | Self-Determination
/Relatedness) signifi- mandatory | Theory (SDT):
cantly improved how training Specifically, the ele-
students perceived program ments of Autonomy,
the software’s use- on open- | Competence, and
fulness and ease of source Relatedness (Social
use. software. Relationships). Tech-
Perceived usefulness nology Acceptance
and ease of use Model (TAM): Per-
acted as media- ceived Ease of Use
tors that translated (PEOU), Perceived
psychological motiva- Usefulness (PU), and
tions into a concrete Behavioral Intention.
willingness (intention)
to use the software.
Mandatory training
was found to be a
successful tool for
strengthening these
intrinsic motivations,
making OSS a more
viable alternative to
commercial software.
Access to training | The study conducted | University extended Technology | Ebardo (2018) [5]
has a direct, signifi- | a pilot test followed | students Acceptance Model
cant positive impact | by a questionnaire | in a de- | (TAM), expanded it
on both perceived | administered to uni- | veloping by adding external
ease of use (PEOU) | versity students. country. variables: social,

and perceived useful-
ness (PU).

The visual presence
and exposure of OSS
in the learning envi-
ronment significantly
boost how "easy to
use" students per-
ceive the software to
be.

personal, and envi-
ronmental  factors,
with a specific focus
on training and
visibility.
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Key Findings Methodology Sample Theoretical Models | Author(s) & Year Ref

Character-

istics
The study identifies | Qualitative Higher Educational frame- | Al-Hajri et.al (2017) [6]
low cost of ownership, | study. education work specifically de-
source code access context signed for curriculum
(credibility), and regu- (The Col- | reform. It focuses
latory compliance as lege of | on administrative
the primary reasons Applied and organizational
for successful adop- Sciences pillars: technical
tion in the Omani con- in the Sul- | planning, committee
text. FOSS signifi- tanate of | formation, training,
cantly reduced soft- Oman), policy development,
ware expenditure and specifi- and awareness.
improved the flexi- cally the
bility of content ex- IT major’s
change. This case courses
study treats factors and curricu-
like security and ease lum.
of use as inherent
advantages that mo-
tivated the transition,
rather than variables
tested for "significant
effect" in the statisti-
cal sense.
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included in the review. Studies lacking sufficient ana-
lytical rigor to maintain focus and control were rejected.

Identification

documents identified through
database searching (n = 85)

Screening

documents screened after
removing irrelevant titles (n=
85)

Documents excluded after
title/abstract review (n=7).

Documents excluded after
full-text review (n=17).
Reason: Not focusing on
adoption facceptance
factors.

Eligibility
Full-text articles assessed for
eligibility (n = 78)

Included
Final studies included in
qualitative synthesis (n = 61)

Figure 1. Flow chart of the selection process.

3.4. DATA SYNTHEsIS AND CONCEPTUAL
FRAMEWORK

After a thorough review of the 61 included studies, the
findings were systematically organized into six concep-
tual categories. This structured approach facilitated
a comparative examination of open-source application
adoption across diverse fields such as academic disci-
plines, public administration, and enterprise resource
planning (ERP) environments. By synthesizing these
comprehensive perspectives across various fields, a uni-
fied conceptual model was created to map the multi-
faceted environment influencing free software adoption.

3.5. QUANTITATIVE ANALYSIS

Owing to the qualitative nature of this assessment, which
focuses on identifying the essential factors for the adop-
tion and acceptance of open-source software, no aggre-
gate statistical analysis was performed.

4. THEORETICAL FOUNDATIONS AND

KEY FACTORS INFLUENCING OSS AC-
CEPTANCE

The Open-Source Initiative (OSI) defines open source
as access to source code that has the following qualities:
free distribution, no discrimination against individuals or
groups, no discrimination against fields of endeavor, a li-
cense that is not product-specific, a license that does not
restrict other software, and a license that is technology
neutral [12].

Building on this foundation, understanding OSS ac-
ceptance requires examining behavioral and motivational
theories that explain how users form the intention to
adopt technology. Among the most widely used frame-
works in this domain is the Technology Acceptance
Model (TAM), which posits that Perceived Usefulness
(PU) and Perceived Ease of Use (PEOU) are the primary
determinants of Behavioral Intention (BI) to use a system
(8], [13].

PU reflects the extent to which users believe that
OSS will enhance their performance, whereas PEOU as-
sesses the effort expected to learn and use the software.
Numerous OSS studies confirm that both constructs pos-
itively affect users’ intentions to adopt, especially when
combined with contextual elements such as training, visi-
bility, and technical quality [5], [14].

Beyond these behavioral dimensions, the technical
characteristics of OSS also play an essential role in shap-
ing user perceptions. In addition to TAM, System Quality
has emerged as a critical dimension of OSS acceptance.
It encompasses factors such as security, reliability, in-
teroperability, and performance [1]. High system qual-
ity not only improves user satisfaction but also builds
trust in OSS solutions, particularly in mission-critical en-
vironments. Furthermore, recent research emphasizes
the role of psychological and cultural factors in shaping
OSS acceptance. Social identity, motivation, and famil-
iarity with OSS or proprietary systems influence users
evaluation of software alternatives [13]. These insights
underline the necessity of incorporating both technical
and human-centered dimensions when evaluating OSS’s
acceptance.

Supporting these theoretical insights, empirical evi-
dence highlights the significance of these factors. The
results from the structural equation modeling show that
there is a statistically significant positive link between the
acceptance of open-source software and several factors,
including how easy users find the software to use, how
useful they think it is, their intention to use it, the quality
of the output, how well it works with other software, its
functionality, and how easy it is to maintain it. Unlike most
previous studies that did not find a positive connection
between visibility, trialability, and the acceptance of open-
source software, this study found that there is a positive
relationship between these factors and acceptance [15].

At the organizational level, further studies have high-
lighted broader institutional patterns influencing OSS
adoption. The main research findings were as follows:
(a) the Carnegie Classification plays an important role in
understanding the level of awareness, use, and views of
open-source software; (b) ClIOs were much more likely
than CAOs to know detailed information about open-
source software and to be at different stages of using
various open-source applications; (c) IT administrators’
primary motivations for adopting open source software
are focused on reducing ownership costs, while account-
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ing administrators focus primarily on supporting active
learning; and (d) no significant progress has been made
in formulating formal policies and procedures to ensure
that open source software applications comply with rele-
vant federal and state regulations, nor have formal poli-
cies and procedures been developed to ensure the secu-
rity of these applications [16].

The literature indicates that the acceptance of Open-
Source Software (OSS) is influenced by a complex inter-
play of technical, psychological, and sociocultural factors.
Based on the synthesized findings of the reviewed stud-
ies, six core categories emerged as the most influential:
perceived usefulness and ease of use, social influence
and organizational support, training and visibility, tech-
nical quality and usability, cultural and motivational, and
technological and economic factors.

Key Factors Influencing OSS Acceptance

4.1. PERCEIVED USEFULNESS AND EASE OF
Use

The results from the structural equation modeling show
a strong positive connection between how people accept
open-source software and several factors. These factors
include perceived ease of use, perceived usefulness,
intention to use, output quality, compatibility with other
tools, features, and ease of maintenance. For users to
accept open-source software, they must view it as an
effective tool for accomplishing their daily tasks and one
that is easy to use.The study showed that perceived
ease of use (PEOU) significantly and positively affects
perceived usefulness (PU) (8 = 0.208, p < 0.01), and that
ease of use has a positive effect on the intention to use
open-source software (g = 0.181, p < 0.001). Moreover,
intention to use has a positive and significant effect on
actual usage behavior (B = 0.304, p < 0.01). The results
confirmed that users in Thailand perceive open- source
software as easier to use and potentially more useful
than proprietary software [15].

Moreover, another study [13] consistent with the Tech-
nology Acceptance Model (TAM) found that perceived
usefulness (PU) and perceived ease of use (PEOU) sig-
nificantly influenced the intention to adopt OSS applica-
tions. Interestingly, PU was relatively weaker than PEOU
in explaining adoption intention. Moreover, personal in-
novativeness in information technology (PIIT) showed
a positive relationship with both OSS adoption inten-
tion and PEOU, highlighting the importance of individual
innovativeness in promoting OSS adoption. In particu-
lar, perceived ease of use (PEOU1) was described as
the ease with which most tasks are accomplished when
using open-source software, compared to proprietary
software. Similarly, perceived usefulness (PU1) was a
significant factor in adoption decision-making. Addition-
ally, personal technological innovation (PIIT1) was iden-
tified as a key factor influencing open-source software

adoption, reinforcing the role of individual characteristics
in its acceptance.

However, personal constraints, such as self-initiated
innovation in IT, social dependency, perceived ease of
use, and perceived usefulness, may emerge as barriers
in some cases [17].

Furthermore, performance expectancy (PE) is con-
sidered a measure of users’ belief in the feasibility of
using a software system for their tasks, whereas effort
expectancy (EE) reflects the ease of use and conve-
nience of the system. Research has shown that effort
expectancy positively affects performance expectancy,
which in turn positively influences behavioral intention
(Bl) toward using open-source software. Commercial
research has also shown that Bl has a significant pos-
itive effect on actual use, indicating that open-source
software requires less effort and is more beneficial than
commercial alternatives [8].

At the organizational level, directly or indirectly adopt-
ing OSS as part of a firm’s business strategy may allow
the firm to accelerate its internal innovation process. This
can be attributed, in part, to the availability of external
labor, which may result in lower internal maintenance
costs, better product quality, and quicker time-to-market.
The third possible benefit is the infusion of features from
the OSS ecosystem [18].

4.2. SOCIAL INFLUENCE AND ORGANIZA-
TIONAL SUPPORT

Societal factors and entities play a key role in determin-
ing the diffusion of open-source software, particularly in
educational and organizational settings. Experiments
have shown that low costs and positive social impacts,
such as peer recommendations or institutional policies,
significantly impact guiding behavior toward using this
software in government departments [1].

Similarly, low initial installation and implementation
costs, infrastructure availability, and the opinions of oth-
ers (trainers, colleagues, and superiors) are crucial fac-
tors in driving OSS adoption among IT professionals [8].
Furthermore, social influence (Sl) represents how indi-
viduals perceive the opinions of others, especially friends
and colleagues. This study also demonstrated a close re-
lationship between social influence (Sl), self-confidence
(SE), supportive conditions (FC), operating costs (COS),
and behavioral intention (Bl) [8].

In addition, Gwebu and Wang [13] demonstrated that
social identity and active participation in OSS commu-
nities enhance user confidence and strengthen accep-
tance outcomes. However, although social influence is
commonly considered a key determinant of technology
acceptance, one study suggests a more nuanced view of
OSS: Users do not start using this technology because
they are influenced or pressured by the people or situ-
ations around them. Instead, their reasons for using it
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are based on other factors, such as wanting to be recog-
nized within the open-source software community. This
recognition is separate from what others think of them
[19]. Another study found that there is no strong link be-
tween what others think of them, how useful they believe
the software is, or how they see themselves in social
terms. This shows that, overall, users choose to use
open-source software for their own reasons, not because
of what their friends or peers think, and they do not feel
like it makes them look better in front of others [15].

Moreover, any user can choose to become a co-
developer, and the success of an OSS project is directly
correlated with the level of community building [11]. The
total existing user base of previous editions of an OSS
project is positively associated with the market success
of its current version [20].

Nevertheless, no positive relationship was found be-
tween job relevance and PU or between result demon-
strability and PU. A possible explanation is that users do
not believe that using OSS reinforces or enhances their
job-related tasks and that tangible results are not evident
to them. It may be that their workplace or organization
relies heavily on proprietary software that is installed and
commonly used, which may prevent them from having
the opportunity to use open-source software to perform
their work tasks [15]. Likewise, in terms of software
characteristics, no positive relationship was found be-
tween software reliability and PU. It could be that Thai
users do not focus on OSS being reliable or stable when
compared to its proprietary software counterparts [15].

Research has also shown that the organizational
adoption of OSS has demonstrated that its use was
frequently a bottom-up initiative, promoted by techni-
cal staff within the organization who are adherents to
the open-source movement. In certain circumstances,
decision-makers may be viewed as supporters of the
open-source movement. These workers will operate as
boundary spanners for their companies, introducing in-
novative technology [21].

Additionally, an article shows that open-source adop-
tion depends crucially on organizational IT capabilities,
network effects, and the fit of OSS with an organization’s
application needs [22]. As reported in the study [23],
the factors of the selection, evaluation, and adoption pro-
cesses were classified into eight main groups, including
Community and Adoption, Support, and Service. Sim-
ilarly, another study focused on the adoption of OSS
within Kazakhstan’s public organizations, using the Min-
istry of Oil and Gas as an example. Questionnaires and
interviews were used to understand the current state of
open-source software (OSS) in Kazakhstan and assess
the readiness of organizations to adopt it. OSS policies
must include four main pillars: technical, organizational,
administrative, and individual. These pillars are essential
for building effective strategies, as they represent the key
pillars of the adoption process. Strategic activities should

be formulated accordingly. Adoption is a sequence of
steps that should be performed; it requires a specific
duration of time [24].

Furthermore, the results of this study [25] showed
that performance expectancy, effort expectancy, social
influence, and supportive conditions significantly impact
the intention to use an ERP system. However, this study
did not prove a direct, statistically significant relationship
between supportive conditions and actual system use.
This study explores the potential impact of education and
organizational size. The results indicate that ERP is used
in all types of organizations, regardless of their size and
the level of education of their employees. However, the
results confirm that there is a direct positive effect of the
size of the organization on the extent of actual ERP use.

Finally, these mixed findings highlight the contextual
nature of OSS adoption, suggesting that social and or-
ganizational factors may vary in influence depending on
cultural setting, institutional readiness, and user motiva-
tion.

4.3. TRAINING AND VISIBILITY

The adoption of OSS is fundamentally dependent on
awareness. Survey findings revealed that 84.4% of re-
spondents were aware of the existence of OSS, while
98% acknowledged its free availability, and only 2% re-
mained oblivious to this trait. These statistics highlight
the importance of informative exposure and visibility in
promoting user acceptability and OSS adoption [26]. In
addition, this study highlights various aspects that influ-
ence the adoption of OSS in the IT community, including
cost-effectiveness, availability of source code, community
support, security, and ease of use. The findings show
that the decision to embrace OSS is heavily influenced
by awareness and perceived benefits [26].

Several studies have emphasized the importance of
structured training and visibility in enhancing user per-
ceptions of OSS. Ebardo [5] showed that students who
received formal training exhibited more positive attitudes
toward OSS usability than those without such exposure.
Racero et al. [9] found that frequent exposure to OSS in
academic environments improved student perceptions
and facilitated the transition from proprietary to open-
source platforms. These findings underscore the value
of integrating OSS into educational curricula and organi-
zational systems as part of broader adoption strategies.

Moreover, training and environmental exposure to
OSS are among the most frequently cited factors in-
fluencing users’ readiness to adopt new systems. This
study [5] illustrates their impact in the educational con-
text. It is based on the idea that both the learning or
training experience and the prevalence of open-source
software (OSS) in the environment influence students’
decisions to use this software. This study examines
the visibility of open-source software and the extent of
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training students receive, and how much they adopt it,
from the perspective of university students in the Philip-
pines. The Technology Acceptance Model (TAM) was
used, but it was modified to include additional factors.
Its accuracy was checked using a method called partial
least squares within structural equation modeling. The
results show that the TAM model performed well in this
situation. Training was found to have a positive effect
on how easy students thought using the software was
and how useful they found it. Training also helps improve
the perceived ease of use, which supports students in
accepting open-source software.

Furthermore, the study [14] highlights how external
determinants, particularly user training and support, in-
fluence behavioral intentions. The primary objective of
this study was to investigate the impact of open-source
software (OSS) training on end users’ acceptance and
willingness to use OSS at various educational stages.
This study examined how OSS training affects students’
acceptance and use of OSS solutions. It was found that
OSS training helps students use these solutions more.
The study also provides suggestions for both people who
make OSS and those who use it. One key point is that
students who receive training are more likely to accept
and use OSS solutions than those who do not. This is
because they find the system useful and easy to use in
their research. Another important finding is that training,
how well the tool fits the user’s needs, how complex the
technology is, and how much support the trainer provides
are all important for successful adoption. This study had
two main limitations. First, only Spanish students were
included; therefore, including other groups would make
the results more comprehensive. Second, the link be-
tween training and how useful the system is not very
strong, so the idea might require more work.

Additionally, users with good knowledge of MS Office
did not have any trouble converting to OpenOffice. Most
of the issues were caused by employees who knew very
little about the office [27]. Lack of competence was
named among the top six technology risks by IT decision-
makers [28].

Finally, unlike most studies that did not find a link be-
tween visibility and trialability when it comes to accepting
open-source software, it is interesting to note that the
study [14] did find a positive connection. Visibility had
a positive effect on PEOU (8 = 0.135, p < 0.001), and
trialability had a positive effect on PEOU (8 = 0.155, p <
0.001). The most likely reason for this is that users are
now more familiar with open-source software and are
more willing to try it [15].

4.4. TECHNICAL QUALITY AND USABILITY

System quality and usability remain fundamental to OSS
acceptance, particularly in enterprise settings. These di-
mensions include security, interoperability, performance,

and customizability [1]. With a significant expansion in
the non-technical users of OSS, expectations connected
to greater software quality will develop [29] .

In support of these observations, several OSS-specific
quality indicators have been evaluated. [8]

- Cost-effectiveness (COS) refers to comparing the
benefits people see from using software with the cost of
using it, including the cost of installing the software and
obtaining support services.

- Security (SEC) refers to the number of people and
organizations that trust the software to be secure.

- Software quality (SQ). This is achieved through the
quality of services, which mainly involves how fast they
work, how reliable they are, and how well they protect
personal information.

Furthermore, researchers have stated that a major
advantage of open-source software is its reliability. In
software, reliability means that there are fewer mistakes
or issues that can lead to things not working properly,
data being lost, or the system crashing. Open-source
software is trustworthy because programmers can reg-
ularly update and improve it because they have access
to the source code [30]. Numerous authors have noted
that OSS public inspection aids in the early detection
of software flaws and security issues, thereby lessening
their impact [27].

Additionally, customizability can affect the reliability.
Some argue that because the program’s source code is
open and available to everyone, individuals or groups
can change it to fit their requirements. This is espe-
cially important for companies in certain industries, such
as healthcare and government agencies. Compared
with customizing closed-source systems, modifying open-
source software is much easier. The customized version
can then be shared with the open-source community,
where it can be tested, improved, and later returned to
those organizations [30]. The open-source design of
the suggested framework makes it easier to modify and
adapt it to specific remote sensing applications or other
domains. It provides customers with access to both the
underlying software code and manufactured hardware,
allowing them to change, adapt, and extend the plat-
form’s capabilities to meet their individual needs [31].

One of the main quality factors influencing user con-
sent and OSS sustainability is usability, which has been
identified as the key to OSS success in the literature.
Because unusable software is not viable, usability is-
sues must be considered. Many authors have admitted
that OSS usability is inadequate because developers
typically write their own software, resulting in subpar soft-
ware usability. Such poor usability restricts the adoption
of OSS and undermines its sustainability. Unfortunately,
no agreement has been reached regarding its definition;
leaving out important criteria and keeping unimportant
ones will undoubtedly cause the usability evaluation to go
in the wrong direction [11]. Understandability, learnability,
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operability, and attractiveness are other subcategories
of usability [29]. Dawood et al. [10] Notably, many OSS
platforms suffer from limited documentation and a lack
of systematic usability evaluation processes, which un-
dermines their adoption potential.

Moreover, Raza et al. [32] observed that poor user
experiences—stemming from interface complexity and
limited access to support—discouraged usage despite
the presence of strong technical functionality. However,
their study also demonstrated that implementing features
such as help features and user training significantly im-
proved satisfaction and acceptance. These factors help
users overcome difficulties and contribute to software
improvement, thereby enhancing the overall experience.

Similarly, in a related study [33], the hypothesis testing
results indicate that interactive assistance features and
the ability to report usability bugs are positively and signif-
icantly correlated with OSS usability. These factors help
users overcome difficulties and contribute to software
improvement, thereby enhancing the overall experience.

Based on these findings, learner characteristics have
been integrated into adaptive e-learning systems. to
provide customized support and recommend suitable
training content [34].

In addition, software interoperability, quality, and se-
curity all have positive and significant impacts on per-
formance expectancy. This means that users believe
that open-source software (OSS) works well with other
software and can improve its overall performance. Users
also think that good quality and strong security in OSS
can make it more useful, reduce problems when using
it, and help solve security worries [8]. To deepen the un-
derstanding of user-centered factors in OSS acceptance,
one study [19] extended the traditional TAM by including
external constructs. Software quality, system capability,
and flexibility play important roles in how users perceive
the usefulness and ease of use of open-source software.
This study identified four factors outside the traditional
TAM model: software quality, system capability, social in-
fluence, and software flexibility. The research shows that
OSS developers should consider how future users might
accept their software. According to the study, users want
OSS that is high quality, has a wide range of features,
and is flexible, because they believe these qualities make
the software easier to use and more valuable. The find-
ings also provide two main practical lessons for users
and organizations. First, to encourage more OSS use,
users and organizations should choose software that is
both useful and easy to use. Second, when selecting
the best open-source software, they should take into ac-
count factors like software quality, system efficiency, and
flexibility. Overall, these features help to increase user
acceptance of open-source solutions.

Furthermore, the study [15] also found that output
quality has a positive effect on perceived usefulness (8
= 0.073, p < 0.05). This means users believe open-

source software (OSS) is of high quality and is more
than enough for their daily work. Compatibility was also
found to positively influence perceived usefulness (8 =
0.148, p < 0.001). This suggests users find OSS works
well with their jobs and fits into their current situation.
They also feel it does not take much effort to learn or
change their habits to use it. The study also found that
software functionality and perceived ease of use have a
positive relationship (8 = 0.078, p < 0.05). This means
Thai users think the overall features of OSS are easy
to use, which is different from the common belief that
OSS is hard to use. The study also found a positive
relationship between software maintainability and per-
ceived usefulness (B = 0.089, p < 0.05). This shows
that users in Thailand see OSS as highly beneficial be-
cause it is easier to modify and fix bugs. OSS is less
expensive to maintain compared to proprietary software
because it benefits from the contributions, knowledge,
and skills of open-source communities. Sharing and
exchanging knowledge is valuable for users because
they do not need to pay large amounts to proprietary
software companies for maintenance, unlike proprietary
software, which uses about 70% of software budgets for
maintenance.

Other studies have classified OSS adoption factors
based on practical software characteristics. The factors
reported in the study [23] were classified into eight main
groups: development process, functionality, operational
software characteristics, and quality. Large-scale studies
have also found that how well a system works and how
easy it is to use are some of the top reasons people
choose open-source software. The results show that
using free and open-source software is linked to low
cost, good performance, influence from others, and good
system quality. This link is mainly because of how easy
the software is to use, how secure it is, and how well it
works with other systems, which are important factors
when people decide to adopt open-source software [30].

Finally, the results validate the assumptions that the
specified dimensions of the study model (system qual-
ity, security, interoperability, usability, costs, effort ex-
pectancy, performance expectancy, and social influence)
have a strong influence on the intention to use FOSS.
System quality is a vital component integrated into the
model, and its strong influence is due to factors such as
security, consistency, and ease of use. Additionally, the
study showed that the low cost of FOSS, expectations
of performance, and social influence all contribute sig-
nificantly to its diffusion in the public sector. In contrast,
the study participants did not consider effort-related es-
timates to be a significant factor in FOSS acceptance

[1].
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4.5. CULTURAL, PsycHoLOGICAL, AND Mo-
TIVATIONAL FACTORS

Cultural perceptions and intrinsic motivation play impor-
tant roles in shaping users’ attitudes toward open-source
software, especially in developing countries. Building
on this idea, understanding individuals’ willingness to
use open-source software and computer self-efficacy
(SE) is a key psychological factor. SE refers to users’
confidence in accomplishing a specific task using a spe-
cific computer program. Similarly, facilitating conditions
(FC), defined as the extent to which individuals perceive
that available resources and support are required to use
software systems, play an important supporting role [8].

Furthermore, Bhatiasevi et al. [15] revealed that users
in certain cultural contexts perceive free software as
lower quality, which creates psychological resistance to
adoption.In alignment with behavioral models, intention
to use has been conceptualized as a psychological mea-
sure of readiness. Racero et al. [9] showed that students
who felt in control of their learning and were capable
of navigating OSS tools were more inclined to adopt
them. These findings reinforce the importance of foster-
ing positive, intrinsically motivated perceptions to expand
OSS acceptance. Self-determined motivational factors,
such as autonomy, competence, and relatedness, play a
critical role in OSS acceptance.

According to the basic ideas behind the acceptance
of software systems, behavioral intention refers to how
willing users are to perform a certain action [8]. In this
regard, researchers have discussed the reasons people
participate in open-source initiatives. They claim that
internal factors and external rewards are the two main
categories into which people’s motives can be divided.
social incentives, communal motivations, and reward
motivations [35].

Expanding on user autonomy and freedom, OSS em-
powers users with greater choice and control over their
software. [30]

- More end-user choice and control:

Open-source software provides an alternative to pro-
prietary software owned by a company. It offers users
more choices and continues to improve over time. These
software packages can compete with many other prod-
ucts sold by companies.

This helps users avoid depending too much on one
company that controls the source code and decides
which hardware to use [30].

Closely related to cultural and motivational appeal is
the low-cost advantage of OSS, which often resonates
with institutional values and individual preferences in
cost-sensitive environments.

Little cost: The most important aspect of open-
source software (OSS) is that it can be used for free
or at a low cost, which is why many popular software
products are open-source. According to Titterton, 70

percent of business decision-makers are interested in
using OSS because it helps save money. The fact that
open-source software is available for free or at a low cost
is thought to be a big reason why it is adopted so quickly
[30].

Finally, licensing frameworks also contribute to shap-
ing the motivational and legal perceptions surrounding
0OSS.

Licensing: In 1997, when the "Open-Source Soft-
ware Definition" was created, certain rules were set to
explain what makes open-source software different from
other software types. These rules include laws that con-
trol how software can be licensed for use. There are four
main parts that help define these licenses: first, whether
they allow mixing open-source software with proprietary
(closed-source) software; second, whether changes can
be made privately but not shared back with the original
creator; third, whether anyone can share the software
with others; and fourth, whether the original copyright
owner has any special rights. Because of these advan-
tages, large companies, governments, and schools that
cannot afford expensive licenses often choose cheaper
open-source options [30].

Moreover, collectiveness, cooperation, and trans-
parency are concepts and objectives that OSS shares
with eGov in its most advanced stage of development.
These common principles imply that OSS expansion may
establish the proper intellectual framework and social
conditions for e-government maturity [36].

In addition, Zeithaml distinguishes between intrinsic
and extrinsic cues in decision making. Intrinsic cues are
product-related features that cannot be altered without
modifying the product itself, whereas extrinsic cues serve
as surrogates to reduce perceived risk. Cue Utilization
Theory (CUT) explains that OSS consumers and devel-
opers respond differently to these cues, influencing OSS
adoption and project success [20]. Studies also indicate
that native language interfaces significantly improve soft-
ware usability, as users perform better when the software
is presented in their mother tongue [20].

Another important factor in the development of free
software was, and still remains, its ideology. The right of
individuals to have access to programs that they need
and the ability to use and manage the code as they
see fit is a strong opinion among many free software
developers [37]. The impact of the open-source model
on the human element may also be substantial when
compared with the use of proprietary "closed" software,
including proprietary Unix. From a ’passive’ licensee
(with no real power on the tool’s quality), the development
team will feel promoted to a ‘'member of a community of
peers’, contributing to forums and exchanging codes and
tips [38].
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4.6. TECHNOLOGICAL, ORGANIZATIONAL,
AND Economic FACTORS

Within the broad context of OSS adoption, several stud-
ies have examined the roles of technological, organiza-
tional, and economic elements. Technical, business, and
economic factors play a role in the use of open-source
software. However, factors that induce trust, such as
reliability and degree of satisfaction with functional re-
quirements, may differ for these two types of products.
This study analyzes the extent to which the factors that
determine open-source software acceptance differ from
those that induce trust therein, on the thought that while
support is also a major factor for open-source software
adoption, the trust factor has a technical factor that takes
precedence over the rest. In this study, we categorized
relevant factors of the technology acceptance model and
trust and surveyed respondents to determine whether
the degrees of importance assigned to them differed [1].

Expanding this perspective, a comprehensive study
identified twenty-two adoption factors, categorized into
three main groups: technological (nine), organizational
(nine), and economic (four). These factors provide a
solid foundation for understanding the diverse influences
on OSS adoption [39]. The factors listed below are:

- Technological Factors:

Many technological factors are listed, such as usabil-
ity, portability, compatibility, reusability, maintainability,
documentation, trialability, customization, and reliability.

- Organizational Factors:

Support, aid from upper management, vendor lock-in,
training, a change-oriented attitude, successful FLOSS
Adoption Cases, time to adopt, IT, and business process
reengineering are all crucial organizational factors.

- Economic Factors:

Many economic factors are listed, such as licensing
costs, total cost of ownership (TCO), operational costs,
and support costs.

Aligned with these categories, empirical studies have
examined adoption in specific organizational contexts.
A previous study by Yaseen and Bahari in 2014 stated
that factors such as organization size, cost, human re-
sources, management support, user resistance, and the
benefits of technology play a role in deciding whether
to adopt open source software. Gurusamy and Camp-
bell (2011) pointed out that when businesses consider
using open-source software, they focus on aspects such
as compatibility, economic value, quality of documenta-
tion, organizational environment, legal concerns, product
quality, user impact, and data conversion processes. Re-
search shows that when organizations decide to use
open-source software, it is heavily influenced by how
well the software works with their current technology and
the skills of their employees. The study found that having
support available and avoiding compatibility problems
with open-source software can prevent organizations

from adopting it. Gichira, Miriti, and Kahonge (2012) and
Johnston, Begg, and Tanner (2013) examined how differ-
ent factors, such as technology, organization structure,
and the environment, can either help or hinder the use
of open-source software in companies [40].

Additionally, four factors influence the adoption of
open-source software. These include managerial involve-
ment, social influences, and organizational support. In
contrast, uncertainty avoidance is the only national-level
factor that influences open-source software adoption [40].
In addition, the factors mentioned in the study [19] were
classified into eight main groups, including economic and
licensing factors.

At the enterprise level, one study explored why compa-
nies choose open-source ERP solutions. The adoption
frequencies were as follows: Be Competitive 35%, Flexi-
bility / Avoid Private Software Limitations 15%, Software
Continuity 11%, Financial Criteria 12%, The company
did not use an Open Source ERP solution 12%, Other
purposes 15% [2].

Furthermore, researchers have aimed to understand
why these companies choose open-source solutions.
The main reasons were gaining competitiveness (34.6%)
and the flexibility of the software. Initially, the researchers
thought that cost (Financial Criteria) was the main rea-
son. However, companies saw the system as part of
their strategy, and the main reason for using the software
was still competitiveness (34.6%). Researchers have
also attempted to determine which features of the sys-
tem influenced the decision to choose it. The most liked
features were a user-friendly interface, an active commu-
nity, easy customization, and scalability. Polarization is
not limited to just a few features that satisfy the sample.
Friendly Interface 19%, Active Community 15%, Scal-
ability 12%, Easy Customization 12%, Documentation
Availability 11%, Other 31% [2].

In the context of developing countries, open-source
software can be useful for developing countries in two
ways: as a means of reducing licensing costs and boost-
ing local technical development by possessing the source
code of these goods [35]. Case studies in the pub-
lic sector likewise show that OSS can lower the cost
of ownership and reduce vendor lock-in by purchasing
open-source software (OSS) rather than proprietary soft-
ware. Overall, the benefits of Open Source substantially
outweigh the associated costs. These advantages are
primarily related to labor cost savings and openness (in-
cluding independence and standards), not to increased
income generation [41].

Consistent with this, the main reasons given are in-
dependence from software suppliers, compatibility and
conformance with open standards, cost-effectiveness,
transparency and ability for customization, security and
dependability, interoperability, and availability of OSS
community assistance [36].

When evaluating OSS ERP systems, Johansson and
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Sudzina identified several factors for organizations to
consider when selecting the best OSS ERP to meet
their needs, including speed and ease of implementation,
product price, vendor support, dependability, ease of
use, customization capability, integration capability, fit to
organization, flexibility, training offered, use of the newest
technologies, upgrades, and scalability [12].

Regarding OSS success, studies have found that
projects that utilize a non-restrictive license have more
commercial success than those that use a restrictive li-
cense, and technical success is better in OSS initiatives
that assign responsibility [20]. The data also show that a
company’s proportionate involvement in OSS increases
with its size (businesses with 50 or fewer people made
nearly half of the commits in our sample of the most
active organizations in OSS). While the Information and
Communication Technology (ICT) sector accounts for
over half of all contributions (8% of all employees partici-
pated in OSS development European Union (EU)-wide),
professional, scientific, and technical companies as well
as, to a lesser level, wholesale, retail, and financial com-
panies were also heavily involved [41].

From an individual and community perspective, mo-
tivations for participating in OSS include finding techno-
logical solutions, avoiding vendor lock-in, advancing the
state of technology, producing high-quality code, infor-
mation seeking, knowledge production, and individual
participants’ personal interests were the top reasons to
engage in OSS [41].

In terms of risk, large companies do not consider hid-
den costs as a major risk factor, whereas medium-sized
enterprises view them as more significant and requiring
careful evaluation [28]. According to Riehle, costs are
one of the reasons businesses use open source. How-
ever, he states that the open-source cost perspective is
primarily a justification for solution providers. Solution
providers gain the most from open-source software be-
cause they enhance earnings through direct cost reduc-
tions and the potential to reach more consumers through
better pricing flexibility [35]. In the field of enterprise re-
source planning, the use of open-source software (OSS)
has grown recently for a number of reasons, including
cost savings and ongoing maintenance, support, and
enhancement [12].

Within ERP environments, the literature indicates that
Small to Medium Enterprises (SMEs) benefit from cloud-
based ERPs more readily because of the low capital ex-
penditure and quicker time to market. However, many of
the problems and difficulties revolve around data security,
confidentiality, and worries about moving mission-critical
apps to the cloud, which are frequently not SMEs’ main
[42].

At the macroeconomic level, enterprises in the EU
invested approximately €1 billion in OSS in 2018. The
analysis indicates that the OSS pool contributes signifi-
cantly to the European Union’s gross domestic product (

GDP), and that an increase of 10% in contributions would
create between 0.4% and 0.6% additional EU GDP per
year. Additionally, the study finds that a 10% increase
would result in over 600 new ICT start-ups in the EU
annually [41].

To synthesize these findings, Vargas et al. provided an
explanation for the classification of a certain factor. Tech-
nical considerations are elements linked to the release
process, code quality, and functionality. The community
surrounding the project, individual perceptions, and other
facets of the organization where the package is gener-
ated are considered organizational influences. Economic
considerations involve the financial aspects of package
selection, such as licenses, total cost of ownership, and
risks. Technical variables are frequently observed in the
literature. These variables were present in 49 of the
54 studies and were related to the technical features of
software programs. The most prevalent and significant
impact elements are software compatibility, dependability,
usability, and customization [43].

Building on these classifications, the second cate-
gory of elements relates to organizational aspects of the
project. Although slightly less represented than techni-
cal variables, they remain highly visible in the literature.
Notably, “support” —the most influential factor—belongs
to this category and was reported 45 times across the
54 reviewed studies. The last category addresses eco-
nomic factors. Although these appear less frequently in
the literature, they remain important considerations for
software practitioners [43].

Three main conclusions were drawn by the re-
searchers. When choosing a package, software engi-
neers first distinguish between an adoption factor and a
trust factor. Second, the software engineers in this study
come to the conclusion that organizational elements are
more significant than technical considerations, which are
typically regarded as the primary trust factors in literature.
Ultimately, they discover that it is impossible to develop a
single, cohesive perception of trust since different types
of software engineers require diverse perspectives on
trust. [44]

Complementing these perspectives, developer down-
load behavior can be understood through two contextual
scenarios: In the first context, which relates to control by
license type — a cultural legacy of open-source sellers
to enterprises — developers and end users find licenses
more appealing when they are less restricted. In par-
allel, the second context is the control by the operating
system environment, where modules are cultural her-
itage. For example, operating system components, such
as libraries, compilers, build tools, debuggers, and ver-
sion controls, developed in the C programming language,
have a high possibility of recruiting more developers [45].
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5. BEHAVIORAL MODELS APPLIED TO
OSS ACCEPTANCE

The use of behavioral intention models has become
essential for analyzing users’ decisions to adopt open-
source software, focusing on the motivations and mech-
anisms underlying these choices. These models pro-
vide structured frameworks for assessing user behavior
and predicting their intentions. This is evident in fields
such as education, government, and other organizations.
Prominent examples include the Technology Acceptance
Model (TAM), Unified Theory of Acceptance and Use
of Technology (UTAUT), and Self-Determination Theory
(SDT).

5.1. TECHNOLOGY ACCEPTANCE MODEL

(TAM)

The Technology Acceptance Model (TAM) is relevant for
evaluating open-source software selection. This model
is based on two main components: perceived usefulness
(PU) and perceived ease of use (PEOU), both of which
influence behavioral intention (Bl), which in turn leads to
actual use [5], [8], [9].

Racero et al. [9] combined the technology acceptance
model with self-determination theory to explore students’
behavioral intentions after receiving open-source soft-
ware training. Their research results indicated that both
the acceptance model (PU) and the perceived ease of
use (PEOU) model had a significant impact on students’
propensity to adopt open-source software, especially
when the training enhanced their feelings of familiarity
and trust. Ebardo [5] further confirmed this by showing
how structured exposure and visibility improved users’
perceptions of ease of use and perceived usefulness.

Alrawashdeh et al. [8] extended the scope of the
TAM model by adding variables relevant to open-source
software, including software security, quality, and interop-
erability.

5.2. UNIFIED THEORY OF ACCEPTANCE AND
Uske oF TECHNoLoGY (UTAUT) AND Hy-
BRID MODELS

The Unified Theory of Acceptance and Use of Technol-
ogy (UTAUT) model builds on its predecessor, the TAM
model, with the addition of important factors. These
factors include performance expectancy (PE), effort ex-
pectancy (EE), social influence (Sl), and facilitating con-
ditions (FC). Together, these elements influence individu-
als’ intentions and actual use of technology.

Regarding open-source software, Alrawashdeh et al.
[8] developed a comprehensive model. This model inte-
grates aspects of the UTAUT with open-source software
attributes. This model is effective in predicting user per-
formance outcomes. The results show that software qual-

ity, security, and interoperability significantly influence the
performance requirements. Furthermore, cost and fa-
cilitating conditions emerged as critical factors in the
adoption process, particularly in resource-constrained
environments.

Gallego et al. [14] Support the importance of external
support and ease of use in OSS acceptance. This aligns
with the key concepts found in behavioral models such
as TAM and UTAUT.

According to a study [25] applying the UTAUT model,
"performance expectations, effort expectations, social
influence, and facilitating conditions are important in the
context of enterprise resource planning (ERP), and they
help increase users’ interest and willingness to use ERP.
Their use can also influence these factors. The study
found that 'encouraging conditions’ have little impact on
actual ERP implementation and that the relationship be-
tween these factors is not very strong. These results
show the importance of the main parts of the UTAUT
model in influencing user behavior, highlighting the differ-
ent and sometimes conflicting influences of environmen-
tal conditions on actual performance.

While UTAUT emphasizes external and social factors,
SDT provides insights into intrinsic motivational influ-
ences on OSS adoption.

5.3. SELF-DETERMINATION THEORY (SDT)

Self-determination theory (SDT) focuses on the role of
intrinsic motivation, specifically autonomy, ability, and
belonging, in determining the behavioral outcomes. This
theory complements older models by considering the
psychological needs that influence user behavior and
satisfaction.

This study [9] examines the use of open-source soft-
ware (OSS) in education. A theoretical model based on
Self-Determination Theory (SDT) and the Technology
Acceptance Model (TAM) was constructed to investigate
and identify open-source software usage. This model
consists of six main components: (1) sense of autonomy,
(2) sense of efficacy, (3) sense of belonging, (4) per-
ceived ease of use, (5) perceived desirability, and (6) be-
havioral intention to use the device. Intrinsic motivation,
that is, autonomy and belonging, positively influences
the perception of the usability of open-source software,
which is positively reflected in the behavioral intentions
towards using this software.

In a joint TAM and SDT study, Racero et al. [9] demon-
strated that intrinsic motivation is a key factor in students’
perceptions of the suitability and ease of use of open-
source software, which enhances their enthusiasm for
learning. Students who felt in control of their learning
and enjoyed freedom of action in the classroom environ-
ment were more likely to encounter difficulties using the
software. These findings underscore the importance of
careful planning for the implementation of open-source
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software, which should not be limited to technical and
administrative aspects but should also focus on support-
ing users’ feelings of competence, autonomy, and social
engagement.

6. CHALLENGES AND BARRIERS TO
OSS ACCEPTANCE

Despite the growing interest in open-source software
and its use in various fields, some obstacles and pitfalls
hinder its widespread and fruitful application. These
challenges include technical, administrative, and political
aspects that affect users, whether they are individuals or
institutions.

6.1. OSS UsaABILITY CHALLENGES FROM
STAKEHOLDERS’ PERSPECTIVES

In contrast to the standard OSS strategy, quality assur-
ance must be completed before the program is provided
because users are not co-developers capable of finding
and fixing flaws [29].

6.1.1. Technical Complexity and Documentation Is-
sues

The OSS development process has unique features (e.g.,

community members are geographically dispersed, re-

sources are scarce, and interaction designers may not be

familiar with the culture). This hinders the straightforward

adoption of several HCI usability strategies [46].

In addition, technical complexity remains a major
boundary for the selection of open-source software.
Many OSS solutions suffer from a lack of documentation,
making installation, configuration, and troubleshooting
difficult [1], [10], [383]. The lack of comprehensive and
easy-to-use manuals often discourages non-expert users
and organizations from fully engaging with OSS prod-
ucts. Furthermore, the lack of technical support and
community responsiveness can increase user frustration,
leading to a loss of trust and eventual abandonment.

6.1.2. Usability Barriers and User Interaction Limita-
tions

Usability testing is an essential component of the soft-

ware life cycle. Holzinger argues that "the earlier critical

design flaws are detected, the more likely they can be

corrected" and stresses the importance of usability test-

ing early in the software life cycle [47].

Consequently, the design priorities of OSS projects
are directly affected by the low participation of usability
experts. Despite the growing popularity of user-centered
designs in OSS, usability is still not considered one of
the main goals in many design scenarios [29].

In addition, a straightforward and reasonably priced
diffraction grating design was used to present an open-
source platform. However, it is only appropriate for ex-

perimental remote sensing applications, in which an Un-
manned Aerial Vehicle (UAV) should be used to attach
the platform. Because it lacks scanning mechanisms, it
cannot take pictures while it is motionless [31].
Moreover, understanding the challenges and barri-
ers that affect the acceptance and adoption of OSS is
crucial for both developers and organizations. Among
the issues raised, technology-related risks and potential
barriers in software development occupy a prominent po-
sition. This study [7] highlights the most significant risks
identified from the perspective of open-source software
developers, along with suggested practices for mitigating
these risks, providing valuable insights for improving the
open-source software development and deployment pro-
cess. Through a comprehensive literature review (SLR),
14 factors were identified that, from the developers’ per-
spective, represent risks to open-source software (OSS).
The most prominent factors that represented challenges
were software bugs, lack of product documentation, and
poor communication and coordination among develop-
ers. Additionally, the researchers conducted a secondary
structured review to identify practices that could reduce
the impact of these risks in the open-source software
environment. This review identified 31 practices aimed
at addressing the risk factors related to open-source
software development and mitigating their effects.

6.1.3. Bug Tracking, Quality Concerns, and Report-
ing Mechanisms

According to 60% of respondents (non-developer users)

in Raza et al’s empirical study, poor usability is the pri-

mary barrier that OSS applications must overcome to

persuade consumers to switch from commercial software

[46].

6.1.4. Security and Vulnerability Barriers

The barriers to adopting open-source software include
not knowing much about it, people in IT not wanting to
change, costs, needing a product that is easy to use
and standard, competition from companies that sell their
own software, not having enough trained staff, and not
receiving good support after buying the software. Ad-
ditionally, the challenges facing organizations in South
Africa in adopting open-source software (OSS) include
poor awareness and knowledge of OSS, a lack of spe-
cialized technical skills, and limited compatibility of OSS
with existing IT infrastructure and traditional applications
used in these organizations [17].

Moreover, the technology factor has barriers: total
cost of ownership (TCO), reliability, compatibility, com-
plexity, and performance expectancy [17]. No technical
obstacles specific to open-source software have been
found to apply to OSS-based ERP systems. This was
because custom software was common in most ERP
setups, and compatibility was not a major concern be-
cause ERP systems are mainly used inside a company.
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Complexity was also seen as normal for any ERP project,
not just open-source ones [17].

In addition, other issues that prevent open-source soft-
ware from being used in some areas include the lack of
skills to develop in-house, limited connections, poor qual-
ity, insufficient computer power, and insufficient experts
in the field. Other factors, such as removing licenses, not
having internal development, insufficient security, and
less need for technical help, were considered less impor-
tant [30].

Furthermore, the socio-technical aspects of software
security practices, such as the proficiency of community
developers in producing secure code, the caliber of devel-
opment tools, the degree of testing done prior to product
release, and the collaborative practices used throughout
the development cycle, determine the trustworthiness of
open-source software [48].

As a result, while some developers might overlook the
necessity of managing OSS to avoid extra costs, others
might not manage them properly because of ignorance
or a lack of resources and experience, thus creating
security concerns and license breaches [49].

In addition, a class of non-functional requirements
(NFRs) pertaining to system availability, confidentiality,
and integrity is referred to as security. In many OSS
initiatives, this is essential. Experience suggests that
addressing security issues, such as lowering informa-
tion breaches and unauthorized data access, can be
achieved by considering security early in the software
life cycle [50].

Moreover, threat modeling and other techniques for
identifying security requirements are challenging to use
in OSS projects. Additionally, during requirements dis-
cussions, OSS project stakeholders voice their security
concerns. These security issues are typically stated as
sentences in comments or external links [50].

Finally, the interests of developers determine how
OSS projects are prioritized. Therefore, another cru-
cial challenge in developing an SRE framework for OSS
projects is identifying a novel and appropriate way to
examine conflicts between various security criteria [50].

6.1.5. ERP-Specific Technical Barriers

Despite the benefits, some respondents voiced concerns
about potential security flaws, a lack of official support,
and compatibility problems with proprietary systems that
could prevent OSS adoption [26].

Moreover, the entire software system lifecycle may be
affected by the quality of an issue report. In truth, a lot
of software projects routinely delete issue reports that
are ambiguous or severely lacking in detail. Because
enterprise resource planning (ERP) software systems
are complicated and play a vital role in operational orga-
nizations, the importance of high-quality issue reports is
even more crucial [51].

Zimmermann et al. developed a prototype that assists

users in entering the necessary data when reporting
a defect and proposed a quality model for bug reports.
This study is based on user and developer surveys. The
authors’ poll reveals a significant discrepancy between
what developers think is crucial for bug fixes and what
they think is crucial for reporting. However, the devel-
opers note that the real issue with fixing a fault is not
incorrect information but rather its absence [51].

6.1.6. Developer-Centered Risk Factors and Contri-
bution Dynamics

The most common factors influencing adoption are iden-
tified below, while secondary factors are mentioned in
point (6.2). [52]

1.Worries about the service and support Provided.

2. Cost / overall cost of owning the product

3.What the product can do and how mature it is.

4. The organization doesn’t have enough

technical knowledge or skills for open source software.

5. Difficulty of adoption/integration.

6. Viability of the open-source community.

7. Staff knowledge/skills/familiarity with

how OSS is different.

8.Worries about ownership and licensing of the soft-
ware.

9.Worries about the security of the software

In addition, usability experts are not "incentivized by
the OSS approach in the way that many hackers are,” and
they are not "welcomed into OSS projects,” according to
Nichols and Twidale. These factors are the key reasons
why usability experts do not typically participate in OSS
projects [47].

6.1.7. Summary of Stakeholder-Reported Usability
Challenges

Ensuring the security of the loT is one of the main chal-

lenges it presents. Sensitive information, including what

you say and do at home and work, is collected by these

devices. Users’ faith in the Internet of Things depends

on its reliability, but its data security record is poor [53].

Moreover, hackers are increasingly targeting ERP sys-
tems to disrupt and steal data from companies because
of the increasing number of data breaches and assaults
on industries that utilize ERP software, such as man-
ufacturing, hospitality, healthcare, and education. The
discovered Tactics, Techniques, Procedures (TTPs) em-
ployed by attackers cannot be stopped or detected by
conventional ERP application security controls alone.
Since many businesses are implementing cloud-based
ERP systems, security controls are crucial for respond-
ing to changing security threats and safeguarding data
availability, confidentiality, and integrity [43].

In addition, the use of mobile devices for access
(tablet PC, smartphones, etc.) is another crucial as-
pect of cloud computing. Mobile devices are becom-
ing increasingly popular because of their ease of use,
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which makes them accessible worldwide. Therefore, to
increase security, data masking techniques must be ap-
plied to the connections between mobile devices and
cloud computing [54].

Furthermore, the main security risks to software-
intensive systems are software flaws. A software system
vulnerability is a feature that can be purposefully or in-
advertently exploited to cause a security breach. Static
analysis of source code is a method for finding vulner-
abilities that examines the written source code and can
be used throughout the life cycle without requiring the
system to be executable [55].

Additionally, technical vulnerability data on the inspec-
tion target are gathered using search engines and open-
source information-gathering tools such as Shodan and
Censys.

Search engines and social media crawlers are used
to gather private information that has been compromised
by social engineering assaults [56].

In addition, some businesses worry that because the
source code is accessible, hackers may insert back doors
into open-source software that might allow unauthorized
users to access systems [57].

Moreover, the fact that many researchers do not re-
lease their source code or implementations online, par-
ticularly in the areas of Privacy-Preserving Data Mining
(PPDM) and Privacy-Preserving Utility Mining (PPUM), is
a significant issue that slows down research progress on
these issues and their industry applications. Therefore,
people who wish to use these methods or conduct stud-
ies on these subjects must reimplement the algorithms.
This requires a considerable amount of time, deep knowl-
edge of data mining and programming abilities, and is
error-prone [58].

In addition, it is always possible for each individual or
group to produce their own version of the software be-
cause open-source software is created by independent
developers or groups of developers. If various organiza-
tions do not coordinate their efforts, the new features and
functionalities they add may not be compatible with one
another or show comparable functionality, even if they
start with the same source code. Such code changes,
known as "forking," caused the open-source BSD-Unix
community to split into FreeBSD, OpenBSD, and NetBSD
camps in the early 1990s, giving proprietary Microsoft
Windows a lead in the operating systems market [59].

Finally, 14 risk factors from the developer perspective
were identified based on a SLR study in the context of
0SS [7]:

1. Bugs in the source code

2. Lack of adequate product documentation.

3. Lack of effective communication and coordination
among developers.

4. Insufficient knowledge (both technical and domain-
related).

5. Weak project management practices.
6. Security, intellectual property rights, and legal is-
sues.
7. Inappropriate service support.
8. Compatibility issues.
9. Integration complexities.
10. Lack of user involvement.
11. Lack of testing and quality assurance.
12. Lack of motivation among contributors.
13. Unclear requirements.
14. Lack of funding or financial support.

6.2. ORGANIZATIONAL AND STRUCTURAL
BARRIERS TO OSS ADOPTION

Organizational resistance to change is another signifi-
cant challenge. Internal reluctance to adopt open-source
software often stems from uncertainty about its benefits,
fear of disrupting existing workflows, and doubts about
long-term support. Many organizations lack strategic
planning for open-source software adoption and fail to
align their initiatives with broader organizational goals.
This lack of clear governance frameworks limits the effec-
tive implementation and scaling of open-source software
solutions in the health sector. Additionally, weak IT in-
frastructure can hinder the deployment of open-source
software. Organizations with limited resources may strug-
gle to provide the hardware, networking capabilities, or
training required to adequately support open-source soft-
ware platforms. These infrastructure gaps reduce the
ease of use of open-source software and discourage
its adoption, especially among small businesses and
underfunded public institutions.

Moreover, secondary factors that contribute to resis-
tance include [52]:

1. Fit for purpose: ability to meet business goals.

2. Complexity: difficulty in implementing or managing.

3. Adherence to standards.

4. Software quality: end-user satisfaction.

5. Software enhancements: innovation over time.

In addition, the use of open-source software depends
on the use of commercial software and is influenced by
a range of internal and external factors. Successful im-
plementation requires changes in areas such as policies,
management, and employee skills and training [52].

Furthermore, the empirical study [17] found that knowl-
edge gaps, not having enough major providers (or ven-
dors), and lower-than-expected costs are some of the
reasons why South African organizations find it hard to
use open-source ERP systems. The study listed the
following factors as the main reasons why organizations
in South Africa struggle to adopt OSS ERP systems:

* The organization’s level of innovation.

* People who can connect the organization

with outside ideas and resources.

» How well the organization has supported
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systems in place.

» Whether there is sufficient external support

services available.

» How much does the organization know about

the product.

The factors and their important parts were divided into
two main groups: knowledge problems and not having
enough large suppliers. In addition, low costs were found
to be a third possible problem that has not been studied
sufficiently. The organizational aspect includes barriers
related to human and financial resources, the level of in-
novation, and the role of intermediaries between various
organizational units [17].

Based on the findings, support from government agen-
cies and senior leadership, along with factors such as
reliability, safety, availability, and ownership costs, were
important in helping the adoption process succeed. The
paper explains that the biggest influences were cost
savings and strong support from top management af-
ter looking at several studies from three areas in the
public sector: higher education, healthcare, and local
government [30].

Furthermore, in the past, many companies did not
invest in open-source software because there was insuf-
ficient support or training. However, this began to change
when large IT companies began supporting open-source
software. Companies such as IBM, Hewlett-Packard,
and Oracle have all promised to help with Linux using
Red Hat and SUSE. This helps suppliers who now of-
fer support for open-source software, and it also makes
users feel more confident that they will receive ongoing
help [30].

However, the authors point out that the "lack of
roadmap" was one of the least significant hazards, which
is unexpected considering the high failure rate of OSS
initiatives [28]. In addition, facing resistance from their
IT department to organizational changes, organizations
may lose some important IT competencies [60].

Moreover, Goode identifies the primary causes as
management not thinking its products are relevant, wor-
rying about unreliable or temporary support sources, not
having enough resources, or not thinking open-source
technology is necessary for their companies [35].

Additionally, for mission-critical business operations
such as accounting, sales, and manufacturing, most
firms rely on outdated systems. These systems, which
play crucial operational functions in businesses, were
developed several decades ago using antiquated tech-
nology that does not work well with modern technologies,
is costly to upgrade, and cannot be replaced. Orga-
nizations are understandably reluctant to abandon or
reconstruct their legacy systems and choose new tech-
nologies that can effectively integrate and exchange data
with their current legacy systems. Although legacy sys-
tem integration presents challenges for both proprietary
and open-source software, organizations frequently re-

sist using open-source software because of the possibil-
ity of insufficient legacy integration and the absence of
accountability for unsuccessful integration [59].

Furthermore, adopting open-source systems may ne-
cessitate writing off previous expenditures as a "sunk
cost," as many firms have already made significant in-
vestments in proprietary software before the emergence
of open-source software. Naturally, many businesses
are unable to implement open-source solutions on an
enterprise-wide basis because they are hesitant to pay
for this expense. The sunk cost of current proprietary
systems makes open-source adoption unjustified, as or-
ganizational executives require economic justification for
most new technology investments [59].

Finally, the most frequent obstacles to OSS adoption
were user opposition, lack of assistance, and shortage
of human resources. Additionally, the analysis indicates
that the primary motivators for OSS adoption are cost,
OSS champions, and top management support [61].

In the public sector, the purchase of IT infrastructure
is frequently based on long-term frame contracts with
conventional large IT partners, which is another reason
why OSS is not (yet) used. Only a small number of these
partners have integrated the new OSS proposal into their
technical and support teams [38].

6.3. PoLicy AND ECOSYSTEM CONSTRAINTS

Strategic policy factors and the dynamics of the surround-
ing environment significantly influence the acceptance of
open-source software. The absence of supportive poli-
cies, such as government regulations or incentives that
encourage the use of OSS, reduces the organizational
incentive to migrate from proprietary software to OSS.
In the absence of a legal framework that encourages
the adoption of open-source software, organizations may
find it difficult to embrace it despite its significant benefits.

Moreover, contextual and institutional factors, such
as government initiatives, infrastructure availability, and
regulatory environments, significantly influence the ac-
ceptance of open-source software. While some research
highlights the role of social and educational environments
in raising awareness of open-source software and en-
couraging its use [9], other studies emphasize the impor-
tance of technical and regulatory conditions that facilitate
or hinder adoption [8]. Furthermore, the lack of clear
national policies or incentives can weaken institutional
motivation to integrate open-source software, especially
when policy support is seen as a critical factor for change
[15]. In the absence of clear guidelines or enabling frame-
works, organizations may be reluctant to abandon propri-
etary systems despite the potential value of open-source
software.

Moreover, the lack of community engagement and
collaboration hinders the growth and sustainability of
open-source software. The lack of active and influential
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communities makes it difficult to build trust and create
strong environments around open-source software prod-
ucts, negatively impacting user confidence and long-term
sustainability [7].

As noted in [7], sustainability challenges, such as
limited financial resources and reliance on donations,
prohibit the long-term viability of many commercial open-
source projects. This uncertain situation undermines
user confidence, as projects that consistently support
them are liquidated and pose a greater risk to those who
rely on them.

Furthermore, legal issues surrounding licensing fur-
ther complicate the situation. The ambiguity surrounding
open-source software licenses, coupled with concerns
about intellectual property rights, may prompt organiza-
tions to avoid using this software to prevent legal viola-
tions or litigation. This highlights the need for clear laws
and training on open-source software licenses [7].

In addition, environmental barriers that may hinder
adoption include the necessary technical expertise and
technical support for the product, issues of credibility and
legitimacy, and the need for accessible external support
services. Furthermore, the long-term environmental sta-
bility of the platform is an important factor, and the level
of user familiarity with the product also plays a role [17].

IoT device security protocols are not standardized.
In the absence of a consistent taxonomy, guaranteeing
the security of an loT ecosystem is challenging. which
includes various devices, apps, and communication pro-
tocols [53].

In addition, 64% of enterprises still consider security
a significant barrier to the use of OSS [28].

Moreover, because of security concerns and malev-
olent intent from both inside and outside the company,
organizations are hesitant to use cloud ERP. To address
the security-related problems with ERP, this study uses
a literature review to identify the different attacks that an
ERP system is vulnerable to, determines what security
controls should be implemented to create a more se-
cure environment while considering NIST 800-53 R5 and
ISO/IEC 27001:2013, and maps the identified security
controls to help Canada comply with PIPEDA [43].

Additionally, a hybrid solution has been suggested as
an efficient way for businesses to enjoy the advantages
of cloud ERP while maintaining sensitive and private ap-
plications on-site. When sensitive data are hosted by
external cloud service providers, there are two primary
data security concerns regarding confidentiality: uncer-
tainty about how the data are stored and a lack of power
and control over security policies and standards [43].

In addition, open-source tools are least likely to be
used by businesses in sectors such as healthcare and
finance that have legal security obligations. Rather, com-
panies will likely continue to rely on suppliers who can
be held accountable for security lapses [57].

However, if OSS is used carelessly, there are serious

legal and security issues that could endanger end users’
privacy and security and result in large financial losses
for developers and businesses [49].

Despite this, many governments have put laws in
place to encourage the adoption of open-source software
(OSS) in public agencies. However, recent research has
revealed that this adoption rate is low and that OSS
alternatives have not been used to replace proprietary
software. The causes may differ based on the elements
that could cause this decline in OSS adoption, such as
whether the government encourages or mandates the
policy for public entities, a lack of trust, and the absence
of expert assistance [61].

According to a survey, OSS acceptance remains low
in Malaysian public sector firms, and its implementation is
limited due to a lack of specific elements. By elucidating
the current situation of open-source software adoption
in Malaysia and addressing any influencing or impeding
factors [61].

Furthermore, the Fitzgerald framework identifies four
factors that could influence OSS adoption. This com-
prises organizational-level support factors, subjective
norms, and managerial interventions. However, the only
element that appears to have an impact on OSS adoption
at the national level is uncertainty avoidance [61].

Finally, the goals of public sector policies are either
to promote OSS over proprietary software in public pro-
curement or to increase proficiency with Open Source
and maximize outcomes within the public sector. These
policies vary in their scope, methods of implementation,
and degree of prescriptiveness, from enforceable laws to
straightforward norms [41].

7. RESULT AND DISCUSSION

Following a systematic selection of 61 key studies, a
thorough evaluation was conducted to identify the drivers
of open-source software adoption. The data reveal a
complex interplay between technical, institutional, and
personal factors, demonstrating that adoption is rarely
a straightforward process. While established behavioral
approaches, such as the Technology Acceptance Model
(TAM), the Unified Theory of Acceptance and Use of
Technology (UTAUT) Model, and Self-Determination The-
ory (SDT), provide strong theoretical support, their proac-
tive power varies considerably depending on the insti-
tutional environment. These findings address research
inquiries by demonstrating the diverse factors influenc-
ing free software licensing and highlighting the need for
context-specific measures. Figure 2 introduces an in-
tegrated conceptual framework that maps the primary
categories from the 61 reviewed studies.
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Figure 2. The integrated conceptual framework for OSS adop-
tion and acceptance factors.

7.1. DiscussioN oF COMPARATIVE FIND-
INGS AND CONTRADICTIONS

A careful assessment of the data revealed that the moti-
vations for adoption were not uniform across all settings.
The motivation for an individual to use open-source soft-
ware in a university setting may differ significantly from
that in a government department or private institution.
For example, Silva et al. (2023) and Tome et al. (2014)
agree on the need for technical support, but differ on the
primary obstacle: Silva emphasizes external compatibil-
ity, while Tome highlights the internal shortcomings of
qualified personnel within organizations.

In addition, the effect of “perceived ease of use” (from
the technology acceptance model) shows mixed results;
it is a key factor in educational settings [9], but appears
to be less central in specialized e-government security
assessments [54], where “system quality” and “Trust” are
of utmost importance.

These variations highlight the vulnerability of applying
standard behavioral approaches without adapting them
to the local context, underscoring the imperative of un-
derstanding local technical, organizational, and social
realities. Because of these differences, it becomes clear
that technology adoption is strongly linked to the specific
governance environment and cannot be achieved in iso-
lation.A key finding is the importance of adjusting accep-
tance frameworks to suit specific circumstances. Stan-
dardized models often fail because they aim to provide a
single, comprehensive solution, overlooking the specific
details and circumstances of each sector. This under-
scores the critical need for tailored frameworks—models
built from the ground up to consider the unique needs
and social contexts of each area. The impact of orga-
nizational culture and management controls on adapta-
tion outcomes is significant, highlighting that technology
adoption is deeply intertwined with the economic and
social environment and cannot be considered in isolation

from it.

DerFINING THE REviEwW’s CONTRIBU-
TION

7.2.

This review goes beyond current descriptive summaries
by integrating diverse variables into a single framework
that combines assessments of technical, social, and per-
sonal capabilities (Figure 2). Unlike previous research,
which often focused on a single dimension (such as the
technical or psychological dimension specifically), the
significance of this research lies in highlighting the in-
teraction between these dimensions. Unlike previous
systematic reviews that addressed technical, social, or
personal factors in a fragmented manner, this framework
elucidates the interconnections between these dimen-
sions. This approach not only lists the elements but also
fills a crucial gap by including social and personal char-
acteristics that previous frameworks have overlooked.

7.3. IMPLICATIONS FOR THE YEMENI CON-
TEXT & PoLICY INTERVENTIONS

Given the exceptional economic and structural chal-
lenges facing Yemen, this systematic assessment exam-
ines the data and provides a pivotal guiding framework
for the country’s technological transformation. Owing to
financial constraints and the limited IT infrastructure in
Yemen, the following regulatory actions are directly de-
rived from the TOEIl-individual framework to ensure the
successful adoption of open-source software solutions.
In the Yemeni government sector, where the high cost
of proprietary software represents a constant strain on
financial resources, the use of open-source software is
no longer merely a technical option but a fundamental
requirement for the government. Policies should con-
centrate on institutional support and operational ease
to guarantee the compatibility of these systems with the
local administrative context. Based on this holistic frame-
work, the following regulatory actions are proposed to
effect real change.

1. Building Institutional Capacity:

Government agencies should establish "temporary
open-source software committees" to examine current
software dependencies and identify free-source alter-
natives. These initiatives should also include educa-
tional programs that go beyond basic technical training.
Such programs should leverage "self-motivation" (as
outlined in the SDT-TAM model) to foster confidence
among public sector employees, thereby reducing re-
sistance to the transition.

2. Prioritizing Local Usability & Standards: Policy
initiatives should prioritize local accessibility. Given the
constraints of Yemeni administrative systems, a one-
size-fits-all approach is not feasible. To ensure long-
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term sustainability, these initiatives must provide robust
support for the Arabic language and a user-friendly
interface specifically designed to meet the everyday
needs of Yemeni users.

3. Legislative Support & Digital Sovereignty
Priority guidelines for open-source software must be
established to promote digital sovereignty in govern-
ment procurement processes. At the legislative level,
national plans and support measures are crucial for
overcoming structural obstacles. Governments and
regulators must adopt incentive strategies that facili-
tate open software adoption, streamline funding, and
remove legal barriers to support the resilience and sus-
tainability of open software ecosystems. It is not just
about adopting software; it is about fostering local skills.
This includes providing smart incentives for Yemeni pro-
grammers to take ownership—not just of the code, but
also of the adaptation and long-term sustainability that
national bodies require to succeed.

4. Academic-Government Synergy:

Universities in Yemen must align their IT curricula with
open-source software principles. Educational institu-
tions play a crucial role in this endeavor. By directly
integrating open-source principles into their programs,
they not only impart technical skills but also contribute
to cultivating a cadre of digital leaders with the intellec-
tual capacity to drive innovation in open-source soft-
ware across the country. These efforts support the de-
velopment of students’ capabilities and foster positive
attitudes from the earliest stages of their education,
helping them overcome the technical obstacles that
may hinder the adoption of open-source software.

8. CONCLUSION AND FUTURE RE-
SEARCH

This study systematically interpreted 61 pivotal studies
through a systematic review of available works to identify
the key factors influencing the adoption of open-source
software and answer the research questions. This study
successfully addressed these questions by proposing a
comprehensive framework and outlining the necessary
strategic measures for the Yemeni context.

This study examines the key factors influencing how
individuals accept and use open-source software through
a review and evaluation of existing research in this field.
The study employs several theoretical approaches, in-
cluding the Technology Acceptance Model (TAM), Uni-
fied Theory of Acceptance and Use of Technology
(UTAUT), and Self-Determination Theory (SDT), with re-
sults ranked according to the TOEI methodology. Based
on the reviewed research, there is a consensus on sev-
eral elements, such as perceived usefulness, ease of
use, training, visibility, cultural motivation, and system
quality. It is important to note that the evaluation re-
veals that while technical and physical aspects are of

paramount importance, psychological, social, and cul-
tural components, such as social identity, also play a
pivotal role, particularly in educational or administrative
settings in developing countries.

This systematic review yielded several notable find-
ings regarding the influences on open-source software
adoption while also revealing several key research gaps.
First, there is a clear lack of empirical research investigat-
ing the impact of cultural, social, and motivational factors
on the adoption of open-source software, particularly
in educational and governmental contexts in develop-
ing nations. Second, the limited understanding of the
interplay between psychological, social, and technologi-
cal elements hinders the development of accurate and
comprehensive models to explain this behavior. Third,
the proposed integrated architecture (TOEI-individual)
has not yet been experimentally tested in specific local
contexts, which limits the generalizability of the findings.
Fourth, most current studies are limited to short time pe-
riods (sectoral studies) and do not provide insights into
how individuals’ perceptions of open-source software
change over time or after acquiring knowledge and skills.
Fifth, the absence of standard quantitative complemen-
tary analyses prevented a comprehensive assessment
of the impact of various variables. Finally, there is a
lack of systematic comparisons between proprietary and
open-source software in various areas, which weakens
the understanding of the actual features and difficulties
of the software.

Based on the identified research gaps, it is suggested
that future research should focus on testing and apply-
ing the standardized TOEI-individual model within the
Yemeni context, particularly in the government sector
and academic institutions, to assess its effectiveness
in explaining local free software adoption trends. It is
important to conduct empirical studies that incorporate
technical, psychological, social, and cultural components
to understand the complex interplay between them and
their impact on users’ intentions and actions. Ongoing in-
vestigations are also recommended to monitor the growth
of individuals’ perceptions of free software as they gain
experience and participate in training programs. Fur-
thermore, standardized meta-assessments can be used
when more consistent data are available to estimate the
strength of disparate components and conduct system-
atic comparisons between proprietary and free software
across various fields. Finally, we recommend investi-
gating the impact of administrative constraints and local
needs on the ease of distributing free software to ensure
a smooth and sustainable transition from proprietary to
free software while providing practical guidance for na-
tional legislation and e-governance in Yemen.

This review makes a valuable contribution to the lit-
erature by moving beyond isolated studies to offer a
comprehensive six-dimensional conceptual framework
that integrates individual psychological motivations with
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structural organizational determinants. In total, it syn-
thesizes the findings of 61 diverse studies and provides
a comprehensive roadmap for understanding the adop-
tion of open-source software in complex environments.
Finally, this review contributes to theory by offering a
structured, concept-centric synthesis across disciplines
and to practice by highlighting the factors that require
strategic attention when planning OSS implementation.
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