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A B S T R A C T

Free Open-Source Software (FOSS) is essentially seen by many organizations as a key pillar for accelerating
technological innovation. This study aims to evaluate the extent to which factors such as cost and quality of the
system, as well as usability, interoperability, and security, influence the intention to use FOSS. Based on the data
obtained from the survey, we propose a new theoretical model that we test and evaluate using the SEM-PLS
method. The results suggest a significant relationship between FOSS adoption and factors such as low cost,
performance expectation, social influence, and system quality, which was explained on a large scale by safety,
interoperability, and usability as the most important factors in adoption decisions. Thus, this paper presents a
new model for the adoption of FOSS in countries with high growth potential and aims to be a significant con-
tribution to the scientific community on the state of the art in FOSS organizations in developing countries.

1. Introduction

Free Open-Source Software (FOSS) is essentially seen as a key pillar
for many public and private sector organizations due to potential
benefits that generally include cost reduction, improved security and
interoperability, as well as a substantial increase in system quality and
ability (Sanchez et al., 2020). Thus, as with many governments
(AlMheiri et al., 2018; Silic and Back, 2017) in developed countries, the
authors’ motivation is to more or less disruptively disseminate knowl-
edge about FOSS in developing countries as a viable alternative to
improve the development of technological solutions and promote in-
novation and consequently improve their efficiency and productivity
levels, especially at a time when digital transformation has become a
concept and a path that can lead to many opportunities. Different ap-
proaches consider the demands of providing better service in a rapidly
changing digital world. FOSS (e.g., Debian GNU/Linux) is generally
defined as a type of free available resource, free of licensing fees or
other restrictions, giving users complete freedom to perform, copy,
distribute, study, edit and improve the software (Kilamo et al., 2020;
Raymond, 1999; Thankachan and Moore, 2017).

Many studies agree that FOSS and its lack of licensing fees allows for
the faster adoption of technology and accelerates the innovation

ecosystem (Umm-E-Laila et al., 2021). Following that, (Sanchez et al.,
2020; Pezer et al., 2017) assert that the adoption of FOSS has the po-
tential to provide greater contract freedom and supplier independence,
as well as to contribute to the creation of the local software industry,
allowing for the development of local software that is qualified for the
creation of FOSS-based systems, thereby promoting entrepreneurship
and, as a result, the local economy. Similarly, (AlMheiri et al., 2018;
Patino-Toro et al., 2022) consider FOSS to be a valuable and promising
resource for reducing digital exclusion, particularly in developing
countries, as well as in less industrialized environments that lack the
technological and financial resources to promote innovation and invest
in efficient public-sector digital infrastructure.

However, despite the fact that FOSS is widely used in developed
countries (Europe and North America) (AlMheiri et al., 2018; Patino-
Toro et al., 2022), its acceptance has been an unsustainable journey in
the majority of developing countries’ public sector organizations.

Thus, the central idea of the article is to assess to what extent factors
such as system cost and quality, as well as usability, interoperability,
and security, influence the intention to use FOSS. To address this
question, the authors propose a theoretical model of FOSS adoption that
tests the influence of the aforementioned factors from the perception of
ICT (Information and Communication Technology) managers in the
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public sector. The research is based on data from questionnaires applied
in Angola, an example of a developing country with a low level of lit-
eracy regarding FOSS.

The resulting theoretical model was empirically validated using the
Structured Equation Model-Partial Least Square (SEM-PLS) method
(Ringle et al., 2010). All structures demonstrated satisfactory reliability
as well as convergent and discriminatory validity. The findings indicate
a positive and significant relationship between FOSS adoption and
factors such as low cost, performance expectations, and social influ-
ence, as well as system quality, which was explained primarily by
system security, interoperability, and usability. The main contribution
is the presentation of a theoretical model of FOSS adoption. Further-
more, the study is considered innovative because it investigates and
proposes for the first time a theoretical adoption model that reflects the
factors that influence FOSS adoption and use in a developing country
with significant growth potential, shedding light on a new digital in-
novation and revolution in the public sector.

The rest of the paper is organized as follows. Section 2 is a back-
ground of the literature and discusses the proposed research model and
hypotheses, while Section 3 describes the empirical study. The results
and discussions are presented in Section 4, and the study is concluded
in Section 5.

2. Literature review and hypotheses development

2.1. Technology acceptance theoretical background

The adoption of FOSS offers a clear cost reduction for developing
countries (Syzdykova et al., 2017), as well as some other benefits that
have motivated several developed countries to consider their adoption
(AlMheiri et al., 2018). However, understanding how and why some
technological innovations are accepted while others are rejected has
been one of the most challenging and recurring issues in the literature
of information systems (IS) (Dwivedi et al., 2019, 2020), in which, as a
consequence of this phenomenon, a wide variety of complementary
theories were proposed to address cognitive concerns, which are emo-
tional and contextual factors inherent in the decision of individuals to
accept or reject the adoption of a particular innovation (Rogers et al.,
2014; Davis et al., 1989; Venkatesh et al., 2003).

Based on the literature review, the decision-making process or ac-
ceptance of an innovation is commonly referred to as a systematic
model that begins when an “individual or an organizational unit is
exposed to the existence of an innovation that then gains an under-
standing of how it works (knowledge), starting to form an opinion,
regarding the decision to adopt or reject the given innovation” (Rogers
et al., 2014). This narrative on the theory of the diffusion of innovation
defined innovation as an idea, practice, or object, is not necessarily
new, and is only perceived as new by an individual or other unit of
adoption. In addition, Rogers considered that the adoption of an in-
novation depends significantly on the perception of individuals in re-
lation to the potential attributes of it. Innovations or technology pro-
ducts that offer better attributes over relative advantage, compatibility,
and lower complexity predict a broader and faster acceptance rate
compared to other innovations.

In another theoretical approach, (Davis et al., 1989). sought to estab-
lish a theoretical basis to explain and predict how an individual’s per-
ceptions of technological innovation affects their behaviour in relation to
the adoption and effective use of technology. Davis, in his theoretical
basis, included and tested two specific beliefs that he believed could
predict the results of an effective use of technology: The first be-
lief—perceived ease of use, was defined as the “degree to which a person
believes that using a given system would be effort-free”. The second belief,
perceived utility, was defined as “the degree to which a person believes
that the use of a given system would improve their performance at work”.

Similarly, (Venkatesh et al., 2003). also proposed a theoretical basis,
derived from an extensive review and synthesis of alternative

theoretical models, which has since been widely used by researchers to
understand individual adoption and the use of technology. They theo-
rized that the expectation of performance and the expectation of effort
and social influence have significant relationships with the intention to
use technologies. Recently, a series of studies have used these principles
as a theoretical basis to explain the adoption of various technologies in
different contexts including mobile payment (Al-Saedi et al., 2019), e-
commerce (Haryanti and Subriadi, 2020), and mobile health (Dwivedi
et al., 2020).

2.2. Factors affecting the adoption of technology

As mentioned earlier, the adoption of FOSS offers several benefits
for the organizations and individuals who adopt it (AlMheiri et al.,
2018; Syzdykova et al., 2017). More recently, a growing number of
studies have shown that the low cost of acquisition and maintenance
(total cost of ownership—TCO) has been one of the main motivators by
which organizations adopt FOSS, and not only (Sanchez et al., 2020;
Dhir and Dhir, 2017). The reference (Ajila and Wu, 2007) noted that the
cost of FOSS gives organizations an opportunity to experiment and fail
quickly without significant financial risk. Thus, many researchers agree
that the low cost of FOSS adoption facilitates innovation, and this
benefit may be important, especially for developing countries (Patino-
Toro et al., 2022). According to (Jokonya et al., 2013), developing
countries that do not produce software end up paying for the import of
software licenses or resorting to piracy. Therefore, the same study
(Jokonya et al., 2013) noted that the low cost of adoption of FOSS is an
important driver to avoid legal issues related to software piracy. An-
other significant and deeply engaging study of the use of ICT in aca-
demic institutions conducted by both (Sooryanarayan et al., 2014) and
(Pezer et al., 2017), observed that the use of FOSS in the academic
context could offer quality and economic solutions which would help
the local economy.

In addition to the low-cost factor, the quality of the system was also
considered a relevant attribute for the adoption of information systems
and, therefore, a widely researched theme (Aparicio and Costa, 2012;
Chen and Chengalur-Smith, 2015; Shukla et al., 2021). articulate that
the quality of the system has a substantial impact on the assessment of
ICT adoption issues. Similarly, (Alrawashdeh et al., 2019) found that
the quality of the system influences the behavioural intent of users to
adopt FOSS systems. The “system quality” refers to the desired quality
of an information system (Delone and McLean, 2003), and can gen-
erally be driven largely by interoperability factors as well as the se-
curity and usability of the system (Alwadi et al., 2018).

Traditionally, interoperability is characterized as the ability of one
system to process, integrate, and use information on behalf of (or to)
another heterogeneous system in a meaningful, safe and effective
manner, without any inconvenience to both parties (Jindal et al., 2022;
Neinstein et al., 2016). Reports from different industrial areas point to
interoperability as a fundamental requirement to improve productivity,
transparency and accelerate innovation (Jindal et al., 2022; Neinstein
et al., 2016; Chalyvidis et al., 2016; da Rocha et al., 2020).

Interoperability is a fundamental need for flexible ICT and to im-
prove business agility (Leal et al., 2019). For example, with regard to
the cloud computing industry (Bouzerzour et al., 2020), the authors
addressed the lack of interoperability in cloud environments and
highlighted the importance of achieving interoperability to avoid sup-
plier entrapment. Research by (Tshering and Anutariya, 2022) revealed
the importance of interoperability in electronic governments. They
suggest that an interoperable electronic government system can im-
prove efficiency, accountability, transparency, and gain access to ser-
vices at minimal cost and reduced capital risk caused by technology or
supplier obsolescence.

Interoperability has also been discussed in the health industry.
Researchers such as (Adams et al., 2017) considered interoperability as
fundamental to improving health care delivery. Results from other
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studies indicate that interoperability can minimize delayed action in a
patient, reduce repetitive examinations, simplify the process of
searching for complex information, and reduce medical errors (Hidayat
and Hermanto, 2020). The research (Sfakianakis et al., 2007) presented
their insights into the impact of FOSS on the interoperability of health
information systems. The same authors noted that FOSS is a great al-
ternative to investing in interoperability between different technologies
and applications. And for this reason, many companies adopt FOSS to
face the challenges related to convergence blockades. FOSS contributes
to interoperability, ensuring that data and systems can be interpreted
independently of the tools that generated them (Lundell et al., 2021).

Safety is also a key predictor for assessing the quality level of a system
and therefore its acceptance. The authors (Alharbi et al., 2017) in-
vestigated the impact of security on the adoption of electronic govern-
ment. The findings also reveal that the safety perception of individuals
has a significant impact. Furthermore, the authors (Umbas et al., 2022;
Amron et al., 2022) found that safety perception significantly influences
the acceptability of ICT use. This is similar to the study (Tomić et al.,
2022) that found that factors such as transaction security have a positive
impact on the user’s intention to accept electronic payment systems.
According to the results of the studies, it is concluded that people
prioritize the safest systems. People will not use unsafe systems.

Several studies also consider usability as an important system
quality attribute that affects the adoption of information systems
(Berendes et al., 2022; Llerena et al., 2019; Sagar and Saha, 2017).
According to (ISO, 2001), usability concerns the ability in which a
software product can be understood, learned, used effectively and ef-
ficiently in a specified usage context. Usability tests have led to some
research sensitivity. In the research (Dawood et al., 2019), usability
refers to software sustainability. The same authors found that the us-
ability of the system influences the acceptance of users to adopt an
information system, as well as its sustainability. The authors
(Darmawan et al., 2021), in their study, found that the system usability
was an important factor for the successful implementation of the Smart
Regency Mobile-Apps application. Another interesting study on us-
ability was conducted by (van der Nat et al., 2022). The authors tested
patient-centred usability and found that the adoption of a personal
health record (PHR) depends on its usability.

2.3. Research model proposal

Fig. 1 describes the proposed conceptual model and combines sev-
eral constructs to increase the explanatory power regarding the inten-
tion to use FOSS systems, namely: behavioural intentions (BI), perfor-
mance expectation (PExp), effort expectation (EExp), and social
influence (SI) which were adapted from (Venkatesh et al., 2003), while
system quality (SysQual), security, interoperability (Interop) and cost
related to work (Alrawashdeh et al., 2019) as well as usability (Usab)
(Kamau and Sanders, 2013). Table 1 lists the references and their de-
finitions of the constructs.

According to the review of the literature, these factors are widely
used in exploratory research on information system adoption, making it
the appropriate, valid, recent, and reliable theoretical model proposed
by accommodating a high percentage of variance (R2) in behavioural
intention (Hoque and Sorwar, 2017; Kalavani et al., 2018; Wang et al.,
2020). Studies by (Alrawashdeh et al., 2019; Dawood et al., 2019;
Safadi et al., 2015) on these features are critical to improving the
perception and sustainability of FOSS.

Previous research has established a link between financial strain and
propensity to use. The authors of (Aparicio and Costa, 2012; Kamau and
Namuye, 2012) referred to FOSS as having great potential to reduce
acquisition (CAPEX) and operation (OPEX) costs, as well as to bridge
the innovation difficulty and digital divide at a relatively low cost that
would otherwise be significantly difficult to achieve, particularly in
developing countries.

For the author of (Smith, 2006), financial hardship is one of the
major impediments in the pharmaceutical sector, whereas
(Alrawashdeh et al., 2019) demonstrated the importance of financial
burdens in FOSS adoption. According to this theoretical paradigm
(Bhatiasevi and Krairit, 2013), FOSS is a good stimulus for innovation
because its software maintenance costs are relatively low when com-
pared to proprietary software.

According to the present research, if the benefits of adopting FOSS
systems and technologies are judged to be larger than the financial cost
associated with their adoption, potential decision makers will be more
inclined to accept it.

The following hypotheses are proposed by the theoretical model:

Fig. 1. Research Model.
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Hypothesis 1. (H1). Cost has a positive effect on behavioural intention
to utilize FOSS.

In the framework of this study, it is assumed that the individual
believes that using FOSS systems and technology will be simple, un-
derstandable, and effortless (Venkatesh et al., 2003). This construct is
seen as critical in predicting behavioural intention, particularly in first
contacts with a technology, because the perceived ease of use of that
technology has a significant impact on the belief/behaviour of ac-
cepting to use the system/technology (Cimperman et al., 2016).

For users to agree to utilize a FOSS technology system, it must first
be helpful and then simple to use. Potential users in the healthcare
sector, for example, are likely to have little or no expertise with ICT. As
a result, individuals may be frustrated early on due to a lack of official
assistance and training (Bhatiasevi and Krairit, 2013). As a result, we
can make the case that the technology that demands the least amount of
effort will most likely be selected by users with the least amount of
experience (Davis et al., 1989; Venkatesh et al., 2003).

Given the considerations presented above, the theoretical model
proposes the following hypothesis:

Hypothesis 2. (H2). Expectation of effort influences behavioural
intention to utilize FOSS.

The capacity of two or more software components to communicate
despite variations in language, interface, and execution platform is re-
ferred to as interoperability (Wegner, 1996). In the context of the study,
it refers to the degree to which an individual believes that by using
FOSS, they will be able to interact with other external systems and store
their documents in various formats, thereby promoting interoperability
and establishing links between service providers and researchers
(Muinga et al., 2018). When researching the function of FOSS in the
interoperability of health information systems, (Sfakianakis et al.,
2007), when studying the role of FOSS in the interoperability of health
information systems (eHealth), took a different approach to this feature
(eHealth). According to their findings, FOSS is the primary enabler of
interoperability in eHealth.

Interoperability in the context of FOSS system acceptance has the
potential to improve system quality and patient safety, safeguard
against data loss, and improve care efficiency (Neinstein et al., 2016).

As a result, the theoretical model suggests the following hypothesis:

Hypothesis 3. (H3). Interoperability has a positive effect on system
perceived quality.

Performance Expectancy is defined here as the degree to which an
individual believes that utilizing FOSS would be beneficial in meeting
operational goals and improving job performance. Previous research in
various adoption situations (Ahmed et al., 2020; Zhou et al., 2019)
revealed that performance expectancy has substantial predictive power
about technology usage intention.

According to Davis (Davis et al., 1989), the degree to which an in-
dividual believes that using a given system will assist him in his work
will contribute greatly to the system’s acceptance. Following this rea-
soning, it is argued that the adoption of technologies seen as favourable
(with high quality, security, stability, flexibility, low acquisition cost,
and no vendor lock-in) as FOSS is considered, will necessarily lead to
faster adoption (Gwebu and Wang, 2011).

In the context of our study, an example of this construct is when an
individual realizes that using FOSS systems and technology, for ex-
ample, would be useful to them, as well as more efficient in terms of
productivity and speed in performing his tasks, and would allow them
to enter the digital age much more easily with the desired outcome and
services. As a result, the theoretical model suggests the following hy-
pothesis:

Hypothesis 4. (H4). Performance expectancy has a positive effect on
behavioural intention to use FOSS.

Social influence is assumed to be the degree to which the individual
perceives that important people in his social/corporate environment,
believe that it would be important for him/her to use the system in
question to obtain better results. These people influence them toward
the behavioural intention to use the technology.

According to preliminary UTAUT research (Venkatesh et al., 2003),
social impact in the process of accepting new technologies is defined as
a relevant predictor of the desire to use the system, especially in con-
texts where adoption is mandatory. In contrast, in voluntary use si-
tuations, social influence simply influences the perception of the system
but has no substantial impact on its use. Several researchers on the
usage of health-related technology have found that social influence has
a considerable predictive value when it comes to using linked devices
for health requirements (Wang et al., 2020). In this case, the in-
dividual’s use of technology is stimulated by the opinions of people
close to or associated with reference groups (colleagues, managers, and
other mechanisms), which increases the individual’s intention to use
the technology, making social influence an equally important construct
in our choice for determining the acceptance of new technologies.

Given the considerations presented above, the theoretical model
proposes the following hypothesis:

Hypothesis 5. (H5). Social influence has a positive impact on
behavioural intention to use FOSS.

The perceived security of technology refers to how much trust
companies and consumers have in the software’s security. Unlike the
traditional paradigm (referred to as “closed source”), FOSS is openly
published and, through Freedom 1—free access to the source code,
allows users to study and adapt to their operational needs (Marsan and
Paré, 2013), as well as report vulnerabilities and propose com-
plementary software improvements (Barcomb et al., 2019).

Table 1
Model Constructs definition.

Constructs Concepts Reference

Behavioural Intentions (BI) Degree to which an individual associates with the impact of using the system on his or her work. (Venkatesh et al., 2003)
Performance Expectation (PExp) Degree to which an individual believes that using the system will help him/her make gains in his/

her job performance.
Effort Expectation (EExp) Degree of effort or ease associated with using a system.
Social Influence (SI) Degree to which an individual perceives those significant others believe that he or she should use

the new system.
Cost Degree to which an individual perceives the benefits of using a system, even if it has a monetary cost

associated with it.
(Alrawashdeh et al., 2019)

Interoperability (Intero) Degree to which a system reveals that it could openly exchange information with systems.
Security Degree to which individuals and organizations believe in software security.
System Quality (SysQual) Degree that a system discloses having desirable product characteristics, such as availability,

reliability, performance, usability, and functionality.
Usability (Usab) Degree to which a product can be used by specified users to achieve specified goals with

effectiveness, efficiency, and satisfaction in a specified context of use.
(Kamau and Sanders, 2013)
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In their investigations, the authors of (Raymond, 1999; Hansen
et al., 2002) concluded that FOSS has much greater levels of security
than “proprietary and commercial software”, since the source is avail-
able and is evaluated by more individuals. Access to the source code
enables FOSS researchers, developers, and advocates to enhance the
degree of security due diligence far more quickly than proprietary
systems, as argued in (Raymond, 1999).

According to (Witten et al., 2001), having source code available
generally benefits system security. Despite FOSS’s technological su-
premacy, several studies contend that this development paradigm (open
standards) offers a number of security issues for organizations (Crain,
2017). Similarly, access to the FOSS source code gives hackers and
other stakeholders greater analytical power to attack software vulner-
abilities (Cowan, 2003; Schryen and Rich, 2010).

As a result, it is stated that the perception of safety has a vital impact
and can potentially increase the system’s quality.

Hypothesis 6. (H6). Security has a positive impact on the system’s
perceived quality.

The quality of the system is another essential criterion that stands
out significantly in the adoption literature. System quality is defined by
DeLone and McLean (Delone and McLean, 2003) as the total perfor-
mance index of a system as evaluated by potential users. For this study,
it is defined as a desirable feature of a FOSS system from the perspective
of a potential user, often evaluated along the dimensions of system
security, usability, and interoperability.

According to (Ajila and Wu, 2007; Wahyudin et al., 2008), certain
FOSS projects have quality levels comparable to “proprietary and
commercial software” development. Similarly, (Alrawashdeh et al.,
2019) discovered a substantial association between system quality and
FOSS component use. That is, the authors believe that the intention to
utilize FOSS has explanatory value in this dimension.

According to (Chen and Chengalur-Smith, 2015; Costa et al., 2016),
system quality substantially impacts evaluating ICT adoption issues.
This data suggests that system quality will influence an individual’s
pleasure through the system performance expectation. As a result, we
propose the following hypothesis:

Hypothesis 7. (H7). Quality of the system has a positive impact on
performance expectation.

The authors of (Dawood et al., 2019) investigated the effect of us-
ability on systems. The same authors concluded that usability is one of
the most important factors influencing user acceptability and longevity
of FOSS.

Usability is an important feature in software that has been char-
acterized in terms of effectiveness, efficiency, and satisfaction in a
specific context of usage (ISO, 2018). In technological acceptance
models, e.g., (Venkatesh et al., 2003) and the information success
model, usability is a desirable attribute (Delone and McLean, 2003).
Despite FOSS’s popularity, usability issues have received insufficient
attention (Dawood et al., 2019).

Despite the popularity of FOSS, usability issues do not appear to
have received adequate attention (Kamau and Sanders, 2013).

Keeping this in mind, we propose the following hypotheses:

Hypothesis 8. (H8). Usability has a positive impact on effort
expectations.

Hypothesis 9. (H9). Usability has a positive impact on system quality.

3. Empirical study

3.1. Structure research approach

A preliminary exam was administered to two professors and an in-
formation system professional at the outset. Small changes to the level

of the questions were made. As seen in Appendix A, previously vali-
dated and tested scale items were used.

3.2. Participants

As a result, it became a suitable environment to bring together IT
professionals and other entities involved in software acquisition pro-
cesses within public organizations to find acceptance factors and then
propose the FOSS acceptance survey model that can be used to develop
possible recommendations.

3.3. Instrument

The questionnaire was created with tool Google Forms and was
distributed electronically to each respondent’s WhatsApp and email
addresses. The measurement instrument’s item development was ap-
propriately adapted from trustworthy scales, validated from past em-
pirical studies, and modified to fit the goal of the current study. The
final measurement equipment used to test the structural model is listed
in Appendix A.

This questionnaire was divided into four components. Our first
section, as proposed by (Lo et al., 2015), helped give the target audi-
ence a quick overview of FOSS systems. The purpose was to guarantee
that participants understood the fundamental ideas of FOSS (definition
and value proposition) and could answer the questionnaire clearly. The
questionnaire’s second portion was developed to support demographic-
type items such as gender, age, job category, years of experience, and
academic level. Finally, the third and fourth sections of the ques-
tionnaire employed a five-point Likert scale with statements ranging
from 1 (strongly disagree) to 5 (strongly agree) based on their FOSS
experience and relevant qualities.

It is worthy of note that the questionnaire was only available for two
months, from 27 November to the end of January. A total of 262 re-
sponses were obtained for the sample. Because this is a convenience
sample that is not representative of the population, the results are non-
probabilistic and only pertain to the sample. As shown in Table 2, the
sample comprised 76.7% males and 23.3% females, with most males
aged 31.8 years and females aged 26.4 years. It is also possible to
confirm that the professional profile distribution is nearly identical for
responders with consulting duties (40.1%) and IT support (45%), with
professional experience ranging from 2.7 years for females to 5.7 years
for males.

3.4. Data analysis

Subsequently, SEM-PLS was used to test and validate the proposed
structural model defined in Fig. 1, because it allows for the inclusion of

Table 2
Sample characteristics.

Population Male 201 76.7%
Female 61 23.3%

Age Male 31.8
Female 26.4

Professional Profile CIO 2 0.8%
CEO 5 1.9%
CTO 1 0.4%
IT Support 118 45%
Consultant 105 40.1%
Software Acquisition 17 6.5%
Manager 14 5.3%

Years of Experience Male 5.7
Female 2.7

Instructional level Technical background 126 48.1%
Bachelor’s degree 98 37.4%
Post Graduate studies 15 5.7%
Master's 21 8%
PhD 2 0.8%
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reflective and formative measurement models and is recommended in
the literature as an appropriate method in the early stages of theory
revelation to test and validate exploratory models for theory building
purposes (Hair et al., 2011; Henseler et al., 2009).

4. Results and discussion

4.1. Measurement model assessment

In order to ensure the internal consistency of the dimensions, that is,
to validate the reliability of the measurement instrument, which in this
study is represented by the research questionnaire, the indicator
Cronbach’s alpha for internal consistency and Composite Reliability
(CR) for indicator correlation, should be more than 0.6 and 0.7, re-
spectively. As indicated in Table 3, all indicators have values that are
equal to or greater than 0.91, meaning that all items are similarly de-
pendable. Table 3 also reports convergent validity using Average Var-
iance Extracted (AVE), with 0.5 being the minimum value as corrected
by (Hair et al., 2011). The results, however, show that all items con-
verge and share a high amount of variance, implying that the dimen-
sions explain more than half of the variance of their indicators on
average. This consistency demonstrates that the outer loadings of the
dimensions have a lot in common when it comes to measuring each of
the latent variables (LV). The discriminant validity test findings de-
monstrate how one dimension is sufficiently distinct from another. As a
result, the cross-loadings table (see Appendix B) indicates that the outer
loadings of the indicators are greater than all other dimensions’ load-
ings (Gefen and Straub, 2005).

The Fornell-Larcker criterion was also examined. This criterion is
typically based on the assumption that a dimension shares more var-
iation with its associated indicators than any other dimension. The
criterion compares the AVE’s square root with the LV’s correlations to
accomplish this (Hair et al., 2011; Fornell and Larcker, 1981). This
condition is met, as shown in Table 4, with all model dimensions ver-
ified and the different construct measures being distinct from one an-
other.

In addition, the Heterotrait-Monotrait (HTMT) criterion was applied
to evaluate discriminant validity. According to (Henseler et al., 2015),
the HTMT criterion can assume values of 0.8 and 0.9. Based on our
results, using thresholds suggested by (Henseler et al., 2015), the HTMT
ratio value for all constructs is less than 0.9 > 1, indicating the es-
tablishment of discriminant validity of the research model (see
Table 5).

4.2. Assessment of the structural model

Once all dimensions were tested for multicollinearity, we proceeded
to study the results of the structural model by calculating the Variance
Inflation Factor (VIF). The results were more noticeable and there were
no multicollinearity problems since all the VIF obtained were less than
4.266, as shown in Table 6, which means that it was well below the
threshold of 10 (Diamantopoulos and Siguaw, 2006; Zainodin and Yap,
2013).

The structural model’s quality was evaluated using bootstrapping, a
resampling process that uses multiple samples derived from the original
dataset. In this scenario, 5000 samples were used to estimate the sig-
nificance of the correlations between dimensions (path significance)
inside the structural mode (Henseler et al., 2009). Fig. 2 depicts the
outcome of the bootstrapping technique. Following the validation of the
structural model, the structural routes were examined to validate the
study hypotheses. Cost (β̂ = 0.377, p < 0.001), Effort Expectation (β̂
= 0.077, p < 0.10), Performance Expectation (β̂ = 0.345, p < 0.05),
and Social Influence (β 0.176, p < 0.05) explain 75.5% of the variance
in Behavioural Intention. Effort Expectancy is explained (22.3%) by
Usability (β̂ = 0.473, p < 0.001) and Performance Expectancy is ex-
plained (39.0%) by System Quality (β̂ = 0.624, p < 0.001). System
Quality, on the other hand, is explained (80.4%) by Security (β̂ =
0.265, p < 0.001), Interoperability (β̂ = 0.322, p < 0.05) and Us-
ability (β̂ = 0.376, p < 0.001). As seen in Path: * significant at
p < 0.10; * * significant at p < 0.05; * ** significant at p < 0.001, the
model reveals that all associations have at least a slight predictive in-
fluence. Except for EExp, the four dependent latent variables explain

Table 3
Construct reliability and validity.

Constructs Cronbach’s Alpha Composite Reliability (rho_a) Composite Reliability (rho_a) Average Variance Extracted (AVE)

BI 0.897 0.897 0.936 0.83
Cost 0.932 0.932 0.957 0.88
EExp 0.943 0.96 0.963 0.898
Interop 0.953 0.953 0.977 0.955
PExp 0.933 0.935 0.957 0.882
SI 0.91 0.916 0.943 0.847
Security 0.933 0.933 0.968 0.937
SysQual 0.942 0.942 0.972 0.945

Table 4
Fornell-Larcker criterion.

BI Cost EExp Interop PExp SI Security SysQual Usab

BI 0.911
Cost 0.786 0.938
EExp 0.667 0.579 0.947
Interop 0.776 0.753 0.544 0.977
PExp 0.817 0.744 0.757 0.632 0.939
SI 0.714 0.609 0.627 0.5 0.751 0.92
Security 0.679 0.611 0.464 0.781 0.586 0.462 0.968
SysQual 0.771 0.714 0.497 0.832 0.624 0.577 0.819 0.972
Usab 0.665 0.582 0.473 0.806 0.57 0.492 0.804 0.849 0.925
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more than half of the variations. Behavioural Intention (BI) with R2

= 0.756, Performance Expectancy (PExp) with R2 =0.390 and System
Quality (SysQual) with R2 =0.804 have significant values. In addition,
the indicator Q2 referring to the predictive ability of the model was
measured (Stone, 1976; Geisser and Eddy, 1979). As a result, BI (Q2 =
0.708), EExp (Q2 = 0.211), PExp (Q2 = 0.393) and SysQual (Q2 =
0.789), so that the model satisfied the desired predictive relevance. The
Goodness-of-Fit (GoF) index was also calculated. Specifically, the GoF
can be understood as a means of validating a PLS trajectory model at
the global level (Henseler and Sarstedt, 2013). This is obtained based on

the mean correlation of the square root of the AVE and the R2. Our
results show a GoF> 0.3 satisfies model validation. Table 7.

Finally, we calculated the size of the f2 effect in relation to the
variable exogenous to endogenous ratios, which are frequently sup-
ported by the values 0.150 and 0.350, respectively (values> 0.350
represent large effects, values between 0.150 and 0.350 represent
medium effects, and values between 0.150 and 0.350 represent small
effects).

According to Table 8, this measurement had a significant and fa-
vourable influence on all hypotheses.

Table 5
Heterotrait-monotrait results.

BI Cost EExp Interop PExp SI Security SysQual Usab

BI
Cost 0.859
EExp 0.716 0.611
Interop 0.838 0.799 0.57
PExp 0.893 0.799 0.802 0.672
SI 0.784 0.658 0.669 0.533 0.808
Security 0.741 0.655 0.491 0.828 0.629 0.5
SysQual 0.838 0.762 0.52 0.878 0.665 0.622 0.874
Usab 0.711 0.613 0.487 0.841 0.599 0.524 0.847 0.89

Table 6
Inner VIF.

BI Cost EExp Interop PExp SI Security SysQual Usab

BI
Cost 2.271
EExp 2.389
Interop 3.326
PExp 4.266
SI 2.367
Security 3.301
SysQual 1
Usab 1 3.68

Fig. 2. Structural model. Path: * significant at p < 0.10; * * significant at p < 0.05; * ** significant at p < 0.001.
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4.3. Discussion

All of the hypotheses offered for the adoption of FOSS systems were
empirically supported. For example, Cost (H1), Performance
Expectation (H4), and Social Influence (H5) all significantly influenced
Behavioural Intent (BI) (p 0.001), but Cost (H1) had a medium effect
and Performance Expectation (H4) and Social Influence (H5) both had a
smaller effect. For the same relationship (BI), however, (H2) (Effort
Expectations) is not statistically significant (p 0.10), and the impact is
too small to be adequately explained. On the other hand, previous work
has shown that the expectation of effort performance had a significant
positive effect on the acceptance of FOSS (Ajila and Wu, 2007;
Alrawashdeh et al., 2019).

In terms of the hypotheses that influence System Quality (H3, H6,
and H9), it can be established that all have a highly significant influ-
ence (p 0.001), H3 has a strong explanatory effect (f2> 0.350), and H6
and H9 have a small effect (0.150 > f2>0.020). H7 illustrates the
effect of System Quality on Performance Expectations. This ratio is
positive, highly significant (p 0.001), and has a large effect (f2> 0.350)
on performance expectations (Alrawashdeh et al., 2019). It has also
been stated that the quality of the system has a substantial impact on

FOSS acceptability. The other line of research (Ajila and Wu, 2007) also
showed strong correlations between FOSS adoption and product quality
gains.

H8 has an average bond (0.350 > f2>0.150), an expectation of
effort, and a strong statistical significance (p 0.001). Although it is
likewise favourably and strongly associated with the model, H8
(Usability) is the least rewash-independent latent variable for FOSS
adoption. In fact, the outcome is comprised of the findings of (Raza
et al., 2012) in their study on the usability of FOSS.

5. Conclusion

As the literature review notes, the adoption of FOSS offers several
benefits for organizations that adopt it. However, few studies are con-
ducted in developing countries, so this study aims to fill this gap by
proposing a new theoretical model to assess which factors influence the
intention to use FOSS. The research was based on data from ques-
tionnaires applied in Angola as an example of a developing country.
Our results validate the assumptions that the specified dimensions of
our study model (system quality, security, interoperability, usability,
costs, effort expectancy, performance expectancy, and social influence)

Table 7
Hypothesis Testing Results.

Ind. Variable Dep. Variable Findings Conclusion

H1 Cost → BI Positive relationship * **
(β̂ = 0.377, p < 0.001)

Supported with large effect

H2 EExp → BI Positive relationship *
(β̂ = 0.077, p < 0.10)

Supported with small effect

H3 Interop → SysQual Positive relationship * *
(β̂ = 0.322, p < 0.05)

Supported with medium effect

H4 PExp → BI Positive relationship * *
(β̂ = 0.345, p < 0.05)

Supported with medium effect

H5 SI → BI Positive relationship * *
(β̂ = 0.176, p < 0.05)

Supported with medium effect

H6 Security → SysQual Positive relationship * **
(β̂ = 0.265, p < 0.001)

Supported with medium effect

H7 SysQual → PExp Positive relationship * **
(β̂ = 0.624, p < 0.001)

Supported with large effect

H8 Usab → EExp Positive relationship * **
(β̂ = 0.473, p < 0.001)

Supported with large effect

H9 Usab → SysQual Positive relationship * **
(β̂ = 0.376, p < 0.001)

Supported with large effect

Notes: Path Coefficient β̂: NS = not significant; * significant at p < 0.10; * * significant at p < 0.05; * ** significant at p < 0.001. Effect size:> 0.350 large;>
0.150 and ≤0.350 medium;> 0.150 and ≤0.350 small (Chin, 2022; Cohen, 2013).

Table 8
Summary of the Hypothesis Evaluation.

Hypothesis f2 Effect Size β^ p Values

H1 Cost -> BI 0.257 Medium 0.377 0
H2 EExp -> BI 0.01 Small 0.077 0.365
H3 Interop -> SysQual 0.159 Medium 0.322 0.003
H4 PExp -> BI 0.115 Small 0.345 0.001
H5 SI -> BI 0.054 Small 0.176 0.012
H6 Security -> SysQual 0.109 Small 0.265 0
H7 SysQual -> PExp 0.639 Large 0.624 0
H8 Usab -> EExp 0.288 Medium 0.473 0
H9 Usab -> SysQual 0.196 Medium 0.376 0
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have a strong influence on the intention to use FOSS. System quality is
arguably the most significant latent variable in the model, being largely
explained by the factors of security, interoperability, and usability. In
addition, the low cost of FOSS, performance expectation, and social
influence also proved to be important factors in influencing the ac-
ceptability of FOSS. On the other hand, respondents did not consider
effort expectation as a determining factor for FOSS acceptability.

This is the first study on FOSS conducted in Angola. Theoretically,
this research contributes to the current literature on FOSS by proposing
a new theoretical model of adoption that includes interoperability in
system adoption. Furthermore, the model identifies that cost and social
influence have a significant weight, specifically in the adoption of this
type of system. And this, in practice, may enable decision makers to
promote FOSS in developing countries.

This study, like all empirical research, has limitations. Initially, all
analyses are based on survey data. In addition, our questionnaire was
applied only in large cities. Although the results are statistically sig-
nificant, additional studies with a broader geographic scope would
improve the explanatory ability of the model. The proposed model
suggests further investigation of the strength of the system’s influence
on other regions. In summary, there could be more studies on this type
of subject.
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Appendix A

See Table 9.

Table 9
Questionnaire.

Constructs Concepts References

Behavioural Intentions (BI) BI1: I intend to adopt Free and Open-Source Software like Linux Ubuntu, Libre Office and OpenEMR
in the future.
BI2: I will try to adopt Free and Open-Source Software like Linux Ubuntu, Libre Office and
OpenEMR in the coming months.
BI3: I am willing to use Free and Open-Source Software like Linux Ubuntu, Libre Office and
OpenEMR frequently

(Venkatesh et al., 2003)

Performance Expectation (PExp) PE1: I would find Free and Open-Source Software like Linux Ubuntu, Libre Office and OpenEMR,
useful in my work.
PE2: Adopting Free and Open-Source Software like Linux Ubuntu, Libre Office and OpenEMR, will
allow me to accomplish my tasks faster.
PE3: Adopting Free and Open-Source Software like Linux Ubuntu, Libre Office and OpenEMR, would
increase my productivity.

Effort Expectation (EExp) EE1: My interaction with Free and Open-Source Software like Linux Ubuntu, Libre Office and
OpenEMR, would be clear and understandable.
EE2: It would be easy for me to become skilled in using Free and Open-Source Software like Linux
Ubuntu, Libre Office and OpenEMR.
EE3: I would find Free and Open-Source Software like Linux Ubuntu, Libre Office and OpenEMR,
easy to use.

Social Influence (SI) SI1: I will adopt Free and Open-Source Software like Linux Ubuntu, Libre Office and OpenEMR if the
people who influence my behavior think I should use it.
SI2: I will adopt Free and Open-Source Software like Linux Ubuntu, Libre Office, and OpenEMR, if
the people who are important to me think I should use it.
SI3: I will adopt Free and Open-Source Software like Linux Ubuntu, Libre Office, and OpenEMR, if
the instructors of my apprenticeship are helpful in using such a system.

Cost Cost1: The total cost of Free and Open-Source Software like Linux Ubuntu, Libre Office and
OpenEMR is reasonably low.
Cost2: The total cost Free and Open-Source Software like Linux Ubuntu, Libre Office and OpenEMR
is cost-effective.
Cost3: In general, Free and Open-Source Software like Linux Ubuntu, Libre Office and OpenEMR is a
good alternative to reduce financial burden.

(Alrawashdeh et al., 2019)

Interoperability (PI) Int1: Free and Open-Source software such as Linux Ubuntu, Libre Office and OpenEMR may provide
services and accept services from other systems.
Int5: In general, Free and Open-Source Software like Linux Ubuntu, Libre Office and OpenEMR can
interact with other systems and exchange data with them

Security (Sec) Sec3: I believe that no one can access my private data stored on Free and Open-Source Software
systems like Linux Ubuntu, Libre Office and OpenEMR without my permission.
Sec4: Free and Open-Source Software such as Linux Ubuntu, Libre Office and OpenEMR do not share
my personal information with others

System Quality (SysQ) SysQ3: Free and Open-Source Software like Linux Ubuntu, Libre Office and OpenEMR decreases the
number of errors when using the computer.
SysQual4: Free and Open-Source Software like Linux Ubuntu, Libre Office and OpenEMR require
less maintenance

Usability Usab1: Free and Open-Source Software systems like Linux Ubuntu and Libre Office are easier to use
than proprietary software like Microsoft Office and Windows
Usab2: Free and Open-Source Software systems like Linux Ubuntu and Libre Office have familiar
icons that are easily recognizable than proprietary software like Microsoft Office and Windows
Usa3: Free and Open-Source Software systems like Linux Ubuntu and Libre Office have better help
facilities, tutorials and support than proprietary software like Microsoft Office and Windows
Usab4: I generally like the user interface of Free and Open-Source Software like Linux Ubuntu and
Libre Office than proprietary software like Microsoft Office and Windows
Usab5: Navigating while doing other tasks on Free and Open-Source Software systems like Linux
Ubuntu and Libre Office is easier than proprietary software like Microsoft Office and Windows

(Kamau and Sanders, 2013)
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Appendix B

See Table 10.
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