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Abstract: In the last few decades, the Open Source Software (OSS) diffusion has grown remarkably in
companies. In this context, the present study has analyzed the factors that incentivize OSS implemen-
tations for enterprise purposes, linking two perspectives: (1) managerial and (2) educational. Thus,
the Delphi methodology was applied to a panel of experts with two aims: (1) to know managers’
perceptions about organizational users’ motivations toward OSS after receiving OSS training and (2)
to develop a forecasting study to examine the OSS diffusion in the medium term in companies and ed-
ucational centers. In this context, the Self-Determination Theory (SDT) was the theoretical approach
through which we identified the motivational factors. Specifically, three SDT motivations were added:
(1) autonomy, (2) competence and (3) relatedness. The 104 selected experts were managers from
companies with employees who have studied in educational centers where OSS usage is mandatory.
The results show that managers perceive that OSS training incentivizes OSS implementations in
companies. At the same time, user motivations are considered to be extremely relevant, especially
autonomy. In addition, is the results foresee a similar level of OSS implementation in the business and
educational fields in the medium term. Finally, conclusions, practical implications and limitations
are discussed.

Keywords: Open Source Software; education; companies; Delphi method; perception; motivations;
self-determination theory; forecasting

1. Introduction

Open Source Software (OSS) is a set of computer programs with two fundamental
characteristics [1,2]: (1) it has been promoted in a collaborative way; and (2) the source
code is open and, consequently, it can be modified. As a result, four abilities are identified
as being associated with the OSS movement [3]: (1) to implement this software for any
intention, (2) to analyze the software functionalities and adapt them, (3) to make copies
and (4) to make improvements to the software and distribute it.

In the last few decades, OSS has been a phenomenon with growing popularity [2,4].
Numerous business, economic, education and public administration investigations have
echoed this recognition from multiple points of view [2,5–11]. Indeed, many institutions
consider that OSS is a credible alternative to proprietary software [9,12]. Thus, OSS is also
considered to be a global phenomenon, which tries to control the whole software design
cycle [13]. As a result, a large number of projects associated with OSS has emerged in many
contexts [14,15].

In this context, the present study analyzes OSS implementations while adopting
two types of views: (1) managerial and (2) educational. In a general way, companies
consider that OSS offers an option for technological transformation [5,16]. On the one
hand, while assuming a development perspective, companies have become increasingly
involved in the OSS movement [17,18]. On the other hand, from a commercial point of
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view, OSS is progressively being incorporated into commercial products [19]. Indeed,
COSS (Commercial OSS) is currently being adopted [6] by many organizations. In addition,
according to [20], two ways for integrating OSS in companies have been identified: (1)
consolidating OSS components in company proprietary solutions and (2) the company
providing its own proprietary software to the OSS community.

As a result, OSS diffusion in companies has obtained many defenders. In fact, the
number of OSS projects in the business field has increased notably [6]. Thus, some studies
affirm that many firms are using OSS to improve their internal research and development
capabilities [5]. However, little literature has systematically evaluated the user motivations
toward OSS in companies, and little evidence is available about the key enabling factors
of the OSS diffusion. In addition, many companies still face numerous difficulties and
challenges when they want to implement OSS solutions [21]. Despite this, the reputation
of OSS has been progressively increasing among consumers and firms [22].

The present article is an attempt to fill this gap. It is focused on analyzing the OSS
implementation in companies, linking two perspectives: (1) managerial and (2) educational.
Specifically, the main aim has been to carry out a study to observe if individuals who have
received OSS training previously when they were students, regardless of the educational
level, are motivated to use OSS in their organizations. According to [23], “current policies
do not efficiently promote a culture of trust and awareness on OSS that is still lacking among
public administrations and should be promoted through active policies on training and
education”. Thus, considering the defined objective and the lack of evidence supporting it,
it is presumably difficult to get a significant dataset.

Hence, a Delphi study has been carried out. Indeed, this method is recommended in
those fields with little evidence or without a historical dataset. Specifically, Delphi proposes
to collect experts’ opinions based on a well defined process regarding the selection of
experts, the number of rounds and the consensus. The application of this method had two
aims: (1) to determine manager perceptions about the organizational user’s motivations
toward OSS after receiving OSS training and (2) to develop a forecasting study to examine
the OSS diffusion in the medium term in companies and educational centers. Therefore, this
study includes: (1) motivational factors, (2) enabling factors and (3) OSS implementation
impact on education and business. The selected experts are managers in companies with
interning students from educational centers where OSS use is mandatory. Most of these
experts come from the region of Andalusia (Spain). It is worth noting that the government
of this region has provided incentives through the implementation of policies to promote
the use of OSS solutions for educational purposes.

Thus, the present article aims to determine the opinions of a set of managers regarding
OSS user motivations. This investigation has been supported by the Self-Determination
Theory (SDT). This approach considers that users try to satisfy their computational needs
that have motivational dimensions. Specifically, this theory is focused on three central
intrinsic motivations and psychological needs: autonomy, relatedness and competence.

Based on these aims, two research questions were defined:

RQ1. Can factors such as popularity, flexibility, cost, ease to use and training determine the
implementation level of OSS solutions chosen by companies?

RQ2. Can autonomy, competence and relatedness determine the implementation level of OSS
solutions chosen by companies?

After completing this study, some contributions were identified: (1) it has improved
the understanding of the factors that explain the level of OSS implementation in companies,
(2) it has highlighted the relevant role of OSS-focused education in OSS use and diffusion
and (3) it has allowed us to define a forecasting analysis of the level of OSS implementation
in educational centers and companies for the year 2025.

The rest of the article is structured as follows. Section 2 shows the theoretical back-
ground; Section 3 provides the application of the Delphi method; Section 4 shows the
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results and discusses them. Finally, Section 5 discusses the conclusions, limitations and
practical implications.

2. Theoretical Background and Research Questions
2.1. Managerial Perspective

The literature shows the numerous connections between OSS and companies. In this
respect, Ref. [24] determined three typologies of approaches regarding the relationship
between OSS design, companies and communities: (1) symbiotic, when a company tries to
co-develop itself and the community (2) commensalistic, when the intention of a company is
to prosper by using mutual resources that are regularly replenished, although it participates
minimally in the development of these resources, and (3) parasitic, when a company
only focuses on its own benefits, without considering that its actions might prejudice
the community. In addition, according to [25,26], the highest level of association that
companies have with the OSS movement happens when organizations take part in OSS
communities by performing tasks such as coding software, supporting the community or
co-managing the community.

Moreover, companies can use different types of Information and Communication
Technologies (ICT). There is a large number of companies that have used OSS-based
ICT [26], such as Open solutions for Enterprise Resource Planning (ERP) systems. This
type of ICT provides significant benefits for companies compared to proprietary ERP, such
as (1) lower costs, (2) lower inventories, (3) higher productivity, (4) higher operational
efficiency and (5) better competitive advantages [27]. In this context, according to [28],
ERP vendors have started to consider that OSS brings the same or better capabilities to
companies compared to proprietary enterprise systems. Indeed, the OSS abilities, such as
providing freedom, flexibility, security, cost effectiveness and high quality have positioned
this type of software as a workable alternative to proprietary enterprise systems [19].

Despite the popularity of OSS at present, the spread of this movement has not reached
its peak, and research continues on the factors that could expand OSS usage in companies.
This popularity is affected by factors such as the provision of OSS user support, the quality
of the software [2] or higher visibility of OSS in search engines [1]. In addition, it is expected
that OSS solutions reduce costs or increase revenues [29,30]. In most cases, OSS costs are
reduced due to the absence of licensing fees [6,31,32]. Other factors, for instance the of
flexibility OSS to read, modify and customize the source code as needed [33], contribute to
cutting ICT project costs.

At the same time, some studies have analyzed their pros for OSS users. Reference [34]
states that OSS users value positively the flexibility, the code availability, the possibility
to modify the code, the knowledge sharing through the community and the motivational
growth associated with OSS. Further, users perceive OSS as being useful and easy to use.
Thus, Ref. [35] demonstrated that these perceptions are due to the influence of factors such
as software quality, system capability, social influence and software flexibility.

Based on the previous references, the present study has adopted the following enabling
factors while considering the managerial perspective: (1) popularity, (2) flexibility, (3) lower
cost, (4) ease to use, (5) and training. The selection of this dimensions has allowed us to
define the following research questions:

RQ1. Can factors, such as popularity, flexibility, cost, ease of use and training determine the
implementation level of OSS solutions chosen by companies?

Motivational factors in OSS communities have been discussed widely by the literature.
For example, some researchers, such as [36] or [1], have tried to find out which are the
essential incentives for OSS communities to share their knowledge. Other authors have
carried out studies about the participants’ motivations while adopting different profiles
and situations [37–39]. Nonetheless, no research has been identified OSS motivations
associated with the educational field. Section 2.2 exposes the background in this respect.
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2.2. Educational Perspective

Nowadays, ICT are indispensable for the development of a huge range of educational
activities [40–44], and, perhaps, OSS is one of the ICT with the largest spread in educa-
tional contexts [32,45]. The educational benefits of OSS are widely recognized [46], such
as (1) lower maintenance and implementation costs than proprietary solutions and (2)
better conditions regarding licensing agreements [47]. In fact, many public administrations
have adjusted their regulations and requirements in order to stimulate OSS implementa-
tion in educational contexts [48–50], such as the governments of Andalusia (Spain) and
Australia [51].

In addition, OSS enhances the education quality due to providing [34]: (1) better
utility; (2) higher student yield; and (3) greater student gratification. In a similar way,
OSS provides flexible software through which instructors and students could contribute to
effective learning experiences and resources, using an interface that it is appropriate for
education [52].

The OSS movement contains parallel principles with teaching fundamentals, such as
the feelings of community and teamwork [45]. However, this connection between OSS and
education has not been analyzed sufficiently. No evidence has been found regarding the
student assimilation of the OSS principles as a factor that drives OSS use in other fields,
particularly in a business context. In this context, motivational theories suggest that ICT
users have the tendency to address their software needs through emotions. Consequently,
Self-Determination Theory (SDT) could contribute a framework to achieve the relevant
research purposes. In the following section, this theory is introduced.

2.3. Self-Determination Theory (SDT)

SDT was proposed by [53]. It has been applied as a motivational framework in a huge
range of fields [54,55]. In the organizational context, SDT has been mainly used to carry
out motivational analysis about organizations [55,56].

On the one hand, this theory is focused on three central intrinsic motivations and psy-
chological needs: autonomy, relatedness and competence [56–58]. These three constructs
motivate individuals to complete tasks or actions because they are inherently engaging
or pleasant to work on [59]. On the other hand, SDT foundations establish that extrinsic
motivations appear when behaviors are performed because of external forces [60–62]. Al-
though SDT does not identify which motivations are predominant, the literature about
SDT supposes that autonomy is more essential than the other motivations [63].

According to [64], autonomy refers to the personal acts through which individuals feel
that they are controlling their own behavior, without forgetting external factors and initia-
tives that also exist [65,66]. Competence is associated with a feeling of self-efficacy [65,67].
Furthermore, autonomy is related to self-regulation [54], and relatedness is linked with
the desire of being part of a group [57]. Based on these principles, people usually have a
psychological state of learning autonomously [68,69], experimenting with internal control
over educational aims and findings [70]. Indeed, according to [71], motivations linked with
autonomy have a greater influence on personal gratifications than external incentives.

Moreover, relatedness allows us to establish emotional connections with others [54,64].
Based on that, relatedness should be highly present in educational contexts, since it im-
proves the engagement in collaborative tasks between students [72–74]. In fact, Ref. [75]
demonstrated that relatedness is a good dimension for measuring the intentions of students
to finalize a course. The intrinsic characteristics of educational environments therefore
incentivize the activation of the skill to develop links with others [65], through which it is
possible to reduce misgivings and raise knowledge sharing about OSS [76].

Finally, competence refers to the desire to be sufficient [68]. In fact, it is related to the
effective behavior and the growth of personal capabilities [77,78]. As a consequence, it is
possible to define a relationship between competence and benefits based on ICT usage [79].
Based on the previous statements, the following research question was defined:
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RQ2. Can autonomy, competence and relatedness determine the implementation level of OSS
solutions for companies?

3. Method

The Delphi method was used to achieve our research aims. This method has been
adopted widely in collecting the opinions of experts in all of the research fields [80]. It is
highly recommended for investigations in certain areas where there is almost no historical
data [81] or when experts have difficulties attending work sessions [82]. Some relevant
considerations must be explored in the use of this method.

Firstly, the basic aim of this method is to determine the consensus or dissensus
among experts regarding a topic with that has uncertainty or is poorly explored [83].
Secondly, the selection of the panel of experts is key to this method. In this context, it must
achieve two premises to reach the validity of the findings: (1) the participation of experts
must have proven experience in the relevant matter, (2) the panel must be heterogeneous.
This heterogeneity usually involves divergent levels of knowledge or it is determined by
variables such as sex and age [82,84]. Depending on the heterogeneity or homogeneity of
the experts, the required size of the panel could be different. In a general way, the more
heterogeneous a panel is, the fewer experts are needed for it.

It is critical to solve four issues regarding: (1) number of rounds, (2) consensus, (3)
selection of the panel of experts and (4) design and validation of the questionnaire.

3.1. Number of Rounds

A study with two rounds was developed. This is because studies focused on Delphi
foundations suggest that the suitable number of rounds could be two or three rounds [85–87].
As a result, most studies that use the Delphi method in the ICT field were designed with two
rounds [80]. Additionally, the results tend to improve as the number of rounds increases,
although, as a negative consequence, the abandonment rate of participants could also
increase [88].

3.2. Consensus

The consensus is asserted when most of the opinions are included within the in-
terquartile range or when there is no significant divergence among the experts’ percep-
tions [85,87,88]. The questions were the same in all the rounds. In the second round, each
expert was given their answers in the first round along with the aggregated answers from
the expert panel (mainly the median, standard deviation and mean).

3.3. Selection of the Panel of Experts

The selected experts are individuals with enough proficiency in three fields: OSS,
business and education. Thus, the experts’ knowledge about these matters was previously
verified. Additionally, experts with different positions in companies of several industries
were selected to ensure the heterogeneity of the panel. All these companies have been
using OSS solutions for at least three years.

As previously mentioned, the optimal size of a panel depends on two factors: (1) aims
of the study and (2) the heterogeneity of the panel. With this in mind, it a minimum of
20 experts in similar ICT study areas was suggested [80]. A total of 153 invitations were
distributed, from which 104 experts participated in the first round, and 81 experts in the
second round. This response rate is in line with other studies that have applied the Delphi
method [89,90]. Table 1 summarizes the demographic profiles of the experts in the first
round. These values confirm the heterogeneity of the panel.
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Table 1. Demographic profile of the experts.

Dimension Number %

Gender
Male 70 67.31%

Female 34 32.69%

Age

18–25 0 0.00%
26–35 7 6.73%
36–45 29 27.88%
46–55 28 26.92%
56–65 40 38.46%
>65 0 0.00%

Educational level

Ph.D. 8 7.69%
Secondary School 5 4.81%

Bachelors 73 70.19%
Masters 17 16.35%
Others 1 0.96%

Position

Project Manager 39 37.50%
Instructor 40 38.46%

CEO 10 9.62%
Engineer 1 0.96%
Doctor 1 0.96%

Architect 3 2.88%
Lawyer 3 2.88%

Administrator 7 6.73%

3.4. Design and Validation of the Questionnaire

A web-based questionnaire was designed after conducting a literature review fo-
cusing on topics related to OSS, SDT and Delphi (Table 2). Initially, the Delphi method
guarantees the reliability of the questionnaire, although a pre-test was carried out with
11 experts to ensure its robustness. This pre-test helped us to develop the final version of
the questionnaire.

Table 2. Questionnaire in the first round.

Section

First: Demographic and Personal Items

Gender Age Educational level Position

Second: Self-Determination Items

Constructs Items Source

Indicate your agreement or disagreement with the following items.

Autonomy
(AUTO)

AUTO1 Students felt they had a sense of choice and freedom using OSS.

[68,91]
AUTO2 OSS education provides interesting options and choices for students.
AUTO3 Students have more control while using OSS.
AUTO4 OSS gives students more chances to control their own assigned tasks.

Competence
(COMP)

COMP1 Students are better with OSS than other users.

[68,91,92]
COMP2 OSS students have a stronger capability than other users.
COMP3 After receiving an OSS training, students feel competent.
COMP4 Students have been able to learn interesting new skills through OSS.

Relatedness
(REL)

REL1 Students really like OSS users.

[91,92]
REL2 OSS gives students more chances to interact with others.
REL3 Students feel close to others while using OSS.

REL4 Students have more opportunity to have close connections with others
though OSS.
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Table 2. Cont.

Section

Third Section: Forecasting Items

Indicate your agreement or disagreement with the following items.

Enabling factors

EN1 The popular solutions based on OSS are the ones that will dominate the
educational field.

[35,93,94]
EN2 OSS flexibility allows students to be able to develop their own study tools.

EN3 The low cost of OSS will provide people with greater access to educational
resources.

EN4 The ease of using OSS-based ICT will provide people with access to educational
resources.

EN5 Most users will use OSS because of their OSS training.

Indicate the degree of OSS implementation in education in Spain in 2025.

OSS impact in the
educational system

IMPL1 . . . in Pre-school and Primary Education Schools.
IMPL2 . . . in Compulsory Secondary Schools.
IMPL3 . . . in Advanced Secondary Education Schools (Baccalaureate).
IMPL4 . . . in Vocational Skills Education Schools.
IMPL5 . . . in Degrees (University).
IMPL6 . . . in Postgraduate Education.

OSS Impact in
companies

Indicate the impact that a received education in OSS will have on companies depending on its size.
IMPACT1 Microenterprise
IMPACT2 Small Enterprise
IMPACT3 Medium enterprise
IMPACT4 Large enterprise
IMPACT5 Multinational enterprise

The experts were invited to participate in the study by e-mail. The e-mail contained
the URL of the questionnaire. Three sections can be identified in it: (1) demographic
dimensions, (2) motivational questions and (3) forecasting questions. Table 2 shows the
variables in each section.

In total, 30 items were incorporated into the questionnaire. In the first section, the
experts were asked to indicate their gender, age, position and educational level. In the
second section, the experts were asked about some statements related to SDT constructs
(autonomy, competence and relatedness). Finally, in the third section, the experts were
invited to provide their opinion regarding three groups of variables: enabling factors for
OSS implementations, level of OSS implementation in educational centers in 2025 and the
impact of received OSS training on different companies by sizes.

In the second and third sections, a five-point Likert scale was used to express the
degree of agreement, except for Sections 3.2 and 3.3, in which a percentage scale was used.
These types of questions allowed us to obtain probabilistic estimations. In addition, a wide
variety of statistical techniques can be applied with these questions.

3.5. Collecting Data and Analysis

The experts were contacted by applying a controlled feedback. This process is essential
in a Delphi study [85,88]. Feedback allows experts to obtain aggregate information from the
answers obtained in the previous round [80]. Indeed, experts should know the mean, the
median, standard deviation and interquartile range for each variable [88]. In this respect,
the median is the most relevant measure in a Delphi study and it is recognized as the best
statistical method to reach the consensus [85]. In fact, many studies have determined that
only communicating the mean to experts may not lead to consensus [35]. Experts were
therefore encouraged to be persuaded by the median in their new responses. As a result, in
the present study, the experts had access to the mean, median, standard deviation and the
first and third quartile in the second round.
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4. Results and Discussions

In general, the findings show that a consensus was attained in the second round.
Therefore, the experts’ opinions regarding the questions were established within the in-
terquartile range (Table 3). While the results in the first round already began to define
a weak consensus, the consensus did not become more robust until the second round.
Indeed, while considering the value of the median and the number of responses within
the interquartile range, it can be highlighted that the standard deviations were reduced,
and the experts’ opinions were becoming more aligned. Therefore, no more rounds were
needed to reach consensus in this study.

Table 3. Results in the second round 1.

Construct Item Mean St. Dev. Median Q1 Q3 Nº Responses Inter. Ratio 2

Autonomy

AUTO1 3.64 0.68 4 3 4 72 0.89
AUTO2 3.63 0.66 4 3 4 73 0.90
AUTO3 3.67 0.79 4 3 4 67 0.83
AUTO4 3.56 0.91 4 3 4 65 0.80

Competence

COMP1 3.52 0.9 4 3 4 65 0.80
COMP2 3.58 0.83 4 3 4 67 0.83
COMP3 3.68 0.83 4 3 4 64 0.79
COMP4 3.78 0.76 4 3 4 67 0.83

Relatedness

REL1 3.32 0.83 3 3 4 66 0.81
REL2 3.35 0.85 3 3 4 63 0.78
REL3 3.37 0.84 3 3 4 64 0.79
REL4 3.4 0.85 3 3 4 64 0.79

Enabling factors

EN1 3.63 0.89 4 3 4 63 0.78
EN2 3.69 0.82 4 3 4 65 0.80
EN3 3.99 0.75 4 4 4 48 0.59
EN4 3.81 0.73 4 3 4 66 0.81
EN5 3.51 0.76 4 3 4 70 0.86

OSS impact in the
educational system

IMPL1 0.36 0.19 0.3 0.3 0.5 51 0.63
IMPL2 0.43 0.21 0.4 0.3 0.6 54 0.67
IMPL3 0.43 0.2 0.4 0.3 0.5 51 0.63
IMPL4 0.43 0.19 0.4 0.3 0.5 51 0.63
IMPL5 0.42 0.19 0.4 0.3 0.5 50 0.62
IMPL6 0.44 0.21 0.4 0.3 0.6 55 0.68

OSS impact in
companies

IMPACT1 0.4 0.2 0.4 0.3 0.5 49 0.60
IMPACT2 0.38 0.19 0.4 0.2 0.5 60 0.74
IMPACT3 0.38 0.18 0.4 0.3 0.4 44 0.54
IMPACT4 0.4 0.2 0.4 0.3 0.5 46 0.57
IMPACT5 0.37 0.21 0.3 0.2 0.5 55 0.68

1 Total number of experts: 81 (Response rate: 78% for the first round). 2 Interquartile ratio: Number of responses within the interquartile
range/Total number of experts.

As different sections of the questionnaire were progressed through, the constructs
related to the SDT gradually reached the greatest level of consensus for the study. Specif-
ically, more than 80% of the responses regarding the autonomy construct were located
within the interquartile range and, in some cases, like the item AUTO2, the interquartile
ratio reached 90%. The median was 4, indicating a high level of agreement regarding the
proposed assertions. Based on these results, it can be affirmed that the experts considered
that employees with previous OSS training are more autonomous and, therefore, they are
more motivated to use OSS solutions in an organizational context.

These results are in line with the literature. Thus, in a general way, autonomy-
based motivations can be seen to have a greater impact on satisfaction than external
motivations [71], as long as as they are referring to the individual feelings through which a
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person control their own behavior [65,66,68–70]. In a similar way, Ref. [63] considered that
autonomy is more essential than the rest of the SDT dimensions.

In addition, the constructs of competence and relatedness obtained similar results.
Both constructs reached levels of consensus in close to 80% of the responses, although the
results of these consensus were different for both constructs. On the one hand, the median
in the second round for the competence was 4. Based on this result, it was deduced that
the experts considered that the acquired competence by individuals who have received
OSS training is a relevant factor for effective behavior toward OSS usage for business
aims. Therefore, in accordance with the preexisting literature in the theoretical framework,
competence can be seen to be a key factor for job satisfaction or levels of job burnout [78].

On the other hand, the consensus for the construct relatedness was analogous. The
interquartile ratio for competence was similar, although the general opinion was divergent.
The median for relatedness was 3 in all of the items, thereby suggesting that relatedness
would have less impact on the motivation to use OSS than competence and autonomy.
Thus, the previously described results allow us to answer the RQ2, affirming that autonomy,
competence and relatedness can determine the implementation level of OSS solutions for
companies. It has therefore been observed that managers consider the motivational factors
of potential users to be extremely relevant for OSS implementations in companies.

Consequently, although autonomy and relatedness are not mutually exclusive accord-
ing to SDT foundations, it is appreciated that autonomy provides a greater perceptions
of security towards and confidence in business projects based on OSS. This result seems
to indicate that the acceptance of enterprise OSS solutions has managed to surpass the
collective experience. These findings could be useful to define a successful adaptation plan
for companies that want to transform their ICT from proprietary software to open solutions.
In addition, companies with consolidated OSS solutions could improve the acceptance of
these measures by designing actions aimed at boosting the users’ motivations.

In addition, based on the experts’ opinions, the five analyzed enabling factors are
relevant for OSS expansion; the popularity of OSS solutions, flexibility, low costs, ease
of usage and training strengthen the intention to use OSS in companies. These findings
allow for answering the RQ1, affirming that the described enabling factors determine the
implementation level for OSS solutions in companies.

Moreover, the experts consider that the OSS implementation level in education will be
40% in all of the educational stages, except for Pre-school and Primary Education Schools,
which have 30% implementation levels. In a similar way, the experts indicated that the
40% of companies will be impacted by the received OSS training, regardless of their sizes.
Multinational companies are the exception, with 30% expected to be impacted by the
received OSS training.

These results demonstrate the necessity of increasing the number of educational
programs to incentivize the number of successful OSS implementations in companies.
Therefore, organizations need to guarantee that the appropriate OSS implementation
and acceptance levels are present if they want to make use of all of its potential. Thus,
OSS training does not only seek to improve the OSS skills of users but also to increase
motivations to use it. In fact, training is considered to be pivotal when companies want to
encourage their employees to use ICT. This training could develop employee self-efficacy
and increase their acceptance of OSS.

5. Conclusions

The Delphi method has provided an adequate methodological framework for reaching
relevant conclusions related to OSS diffusion in companies. In this context, the received
OSS training could be an essential predictor for its diffusion with enterprise purposes.
For this assessment, three groups of variables were analyzed: (1) motivational, based on
the SDT approach, (2) enabling factors and (3) forecasting factors. Based on this research
design, two research questions were defined:
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RQ1. Can factors, such as, popularity, flexibility, cost, ease of use and training determine the
implementation level of OSS solutions chosen by companies?

RQ2. Can autonomy, competence and relatedness determine the implementation level of OSS
solutions chosen by companies?

The answers to both questions were supported by the findings. On the one hand,
regarding RQ1, it was possible to affirm that the described enabling factors determine
the implementation level of OSS solutions for companies. On the other hand, in a similar
way, it can be asserted that autonomy, competence and relatedness can determine the
implementation level of OSS solutions chosen by companies. Specifically, this study has
indicated that the main enabling factor is related to the previous OSS training. This
strengthens the idea that OSS training is considered by companies to be an essential factor
in OSS adoption.

Therefore, the educational system plays an important role in OSS diffusion. It could
also be considered that public administrations that are committed to the OSS development
could become one of the main actors involved in OSS spreading, for instance by defining
educational policies to incentivize OSS usage. In addition, it is remarkable that OSS
training was the most relevant enabling factor, standing above other more classic factors,
such as flexibility, low cost or popularity. Thus, companies and public administration
should collaborate closely to promote the design of educational programs with intensive
OSS-based ICT usage.

This same conclusion could be extracted by analyzing OSS’s impact on educational
systems and companies. In both cases, the experts have considered a similar impact
involving the aforementioned implementation level. These results show a similar interest in
OSS solutions in the medium term, regardless of the size of a company and the educational
stage of its employees. Additionally, since the OSS training received is one of the most
influential enabling factors on OSS adoption, companies should support new ways of
collaboration with public administrations.

In addition, the present study suggests two implications. On the one hand, it has
improved knowledge concerning OSS use and adoption, allowing us to address new
research questions in this field. According to the findings, two research questions could
be proposed: (1) Are OSS solutions viable alternatives for organizational forthcoming
challenges? and (2) Are there additional user motivations that allow us to explain the OSS
diffusion in companies? Additionally, the findings can cleared up some of the doubts that
companies may have about the motivational factors that could drive the implementation
of OSS solutions. In fact, these results could support the development of organizational
policies to encourage the use of these solutions.

Finally, the present study is not free of limitations. First, this study has assessed OSS
in a general way, without specifying any solution. Additionally, this research design has
not considered the characteristics and requirements of the different types of OSS solutions.
Therefore, the OSS success and applicability were not evaluated. Second, in a similar
way, this work has analyzed the educational impact of OSS on any companies, without
considering the different sizes of these companies. As such, the results have not allowed us
to reach conclusions that could be drawn on the possible effects of OSS-based education on
its use in companies. Both limitations could inspire the design of new investigations.
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20. Höst, M.; Oručević-Alagić, A. A systematic review of research on open source software in commercial software product

development. Inf. Softw. Technol. 2011, 53, 616–624. [CrossRef]
21. López, L.; Costal, D.; Ayala, C.P.; Franch, X.; Annosi, M.C.; Glott, R.; Haaland, K. Adoption of OSS components: A goal-oriented

approach. Data Knowl. Eng. 2015, 99, 17–38. [CrossRef]
22. Casaló, L.V.; Cisneros, J.; Flavián, C.; Guinalíu, M. Determinants of success in open source software networks. Ind. Manag.

Data Syst. 2009, 109, 532–549. [CrossRef]
23. Bouras, C.; Filopoulos, A.; Kokkinos, V.; Michalopoulos, S.; Papadopoulos, D.; Tseliou, G. Policy recommendations for public

administrators on free and open source software usage. Telemat. Inform. 2014, 31, 237–252. [CrossRef]
24. Dahlander, L.; Magnusson, M.G. Relationships between open source software companies and communities: Observations from

Nordic firms. Res. Policy 2005, 34, 481–493. [CrossRef]
25. Ciesielska, M.; Westenholz, A. Dilemmas within commercial involvement in open source software. J. Org. Chang. Manag. 2016,

29, 344–360. [CrossRef]
26. Mouakhar, K.; Tellier, A. How do Open Source software companies respond to institutional pressures? A business model

perspective. J. Enterp. Inf. Manag. 2017, 30, 534–554. [CrossRef]
27. Aversano, L.; Di Brino, M.; Guardabascio, D.; Salerno, M.; Tortorella, M. Understanding Enterprise Open Source Software

Evolution. Procedia Comput. Sci. 2015, 64, 924–931. [CrossRef]

http://doi.org/10.1016/j.ijinfomgt.2017.09.004
http://doi.org/10.1016/j.dss.2014.05.014
http://doi.org/10.1108/14779960380000235
http://doi.org/10.1016/j.im.2018.11.002
http://doi.org/10.1016/j.infoandorg.2018.12.001
http://doi.org/10.1016/j.infsof.2018.06.018
http://doi.org/10.1016/j.jss.2017.09.032
http://doi.org/10.1016/j.infsof.2017.07.007
http://doi.org/10.1016/j.hitech.2017.10.008
http://doi.org/10.4067/S0718-18762014000300006
http://doi.org/10.3917/sim.173.0047
http://doi.org/10.1016/j.jss.2011.09.037
http://doi.org/10.1016/j.jss.2013.11.1077
http://doi.org/10.1016/j.elerap.2018.05.003
http://doi.org/10.1016/j.procs.2015.08.142
http://doi.org/10.1016/j.csi.2018.07.003
http://doi.org/10.1016/j.ijinfomgt.2011.10.003
http://doi.org/10.1016/j.respol.2009.06.004
http://doi.org/10.1016/j.procs.2017.06.033
http://doi.org/10.1016/j.infsof.2010.12.009
http://doi.org/10.1016/j.datak.2015.06.007
http://doi.org/10.1108/02635570910948650
http://doi.org/10.1016/j.tele.2013.06.003
http://doi.org/10.1016/j.respol.2005.02.003
http://doi.org/10.1108/JOCM-04-2013-0058
http://doi.org/10.1108/JEIM-05-2015-0041
http://doi.org/10.1016/j.procs.2015.08.609


www.manaraa.com

Electronics 2021, 10, 277 12 of 14

28. Olson, D.L.; Johansson, B.; De Carvalho, R.A. Open source ERP business model framework. Robot. Comput. Integr. Manuf. 2018,
50, 30–36. [CrossRef]

29. Eckert, R.; Stuermer, M.; Myrach, T. Alone or Together? Inter-organizational affiliations of open source communities. J. Syst. Softw.
2019, 149, 250–262. [CrossRef]

30. Kemp, R. Open source software (OSS) governance in the organisation. Comput. Law Secur. Rev. 2010, 26, 309–316. [CrossRef]
31. Välimäki, M.; Oksanen, V. The impact of free and open source licensing on operating system software markets. Telemat. Inform.

2005, 22, 97–110. [CrossRef]
32. Lakka, S.; Michalakelis, C.; Varoutas, D.; Martakos, D. Exploring the determinants of the OSS market potential: The case of the

Apache web server. Telecommun. Policy 2012, 36, 51–68. [CrossRef]
33. Katsamakas, E.; Xin, M. Open source adoption strategy. Electron. Commer. Res. Appl. 2019, 36, 100872. [CrossRef]
34. Bahamdain, S.S. Open Source Software (OSS) Quality Assurance: A Survey Paper. Procedia Comput. Sci. 2015, 56, 459–464.

[CrossRef]
35. Gallego, M.D.; Luna, P.; Bueno, S. Designing a forecasting analysis to understand the diffusion of open source software in the

year 2010. Technol. Forecast. Soc. Chang. 2008, 75, 672–686. [CrossRef]
36. Iskoujina, Z.; Roberts, J. Knowledge sharing in open source software communities: Motivations and management.

J. Knowl. Manag. 2015, 19, 791–813. [CrossRef]
37. Ho, S.Y.; Rai, A. Continued Voluntary Participation Intention in Firm-Participating Open Source Software Projects. Inf. Syst. Res.

2017, 28, 603–625. [CrossRef]
38. Phang, C.W.; Kankanhalli, A.; Tan, B.C.Y. What Motivates Contributors vs. Lurkers? An Investigation of Online Feedback Forums.

Inf. Syst. Res. 2015, 26, 773–792. [CrossRef]
39. Choi, N.; Pruett, J.A. The characteristics and motivations of library open source software developers: An empirical study. Libr. Inf.

Sci. Res. 2015, 37, 109–117. [CrossRef]
40. Hatlevik, O.E.; Throndsen, I.; Loi, M.; Gudmundsdottir, G.B. Students’ ICT self-efficacy and computer and information literacy:

Determinants and relationships. Comput. Educ. 2018, 118, 107–119. [CrossRef]
41. Comi, S.L.; Argentin, G.; Gui, M.; Origo, F.; Pagani, L. Is it the way they use it? Teachers, ICT and student achievement.

Econ. Educ. Rev. 2017, 56, 24–39. [CrossRef]
42. Gil-Flores, J.; Rodríguez-Santero, J.; Torres-Gordillo, J.-J. Factors that explain the use of ICT in secondary-education classrooms:

The role of teacher characteristics and school infrastructure. Comput. Hum. Behav. 2017, 68, 441–449. [CrossRef]
43. Rohatgi, A.; Scherer, R.; Hatlevik, O.E. The role of ICT self-efficacy for students’ ICT use and their achievement in a computer and

information literacy test. Comput. Educ. 2016, 102, 103–116. [CrossRef]
44. Ramirez, G.M.; Collazos, C.A.; Moreira, F. All-Learning: The state of the art of the models and the methodologies educational

with ICT. Telemat. Inform. 2018, 35, 944–953. [CrossRef]
45. Lakka, S.; Stamati, T.; Michalakelis, C.; Anagnostopoulos, D. Cross-national analysis of the relation of eGovernment maturity and

OSS growth. Technol. Forecast. Soc. Chang. 2015, 99, 132–147. [CrossRef]
46. Mutula, S.; Kalaote, T. Open source software deployment in the public sector: A review of Botswana and South Africa. Libr. Hi Tech

2010, 28, 63–80. [CrossRef]
47. Ebardo: Visibility and Training in Open Source Software...—Google Académico. Available online: https://scholar.google.

com/scholar_lookup?title=Visibility+and+Training+in+Open+Source+Software+Adoption:+A+Case+in+Philippine+Higher+
Education&conference=Proceedings+of+the+8th+International+Workshop+on+Computer+Science+and+Engineering&
author=Ebardo,+R.A.&publication_year=2018 (accessed on 10 December 2020).

48. Prensky, M. Proposal for educational software development sites: An open source tool to create the learning software we need.
Horizon 2004, 12, 41–44. [CrossRef]

49. Van Rooij, S.W. Adopting Open-Source Software Applications in U.S. Higher Education: A Cross-Disciplinary Review of the
Literature. Rev. Educ. Res. 2009, 79, 682–701. [CrossRef]

50. Dolores Gallego, M.; Bueno, S.; José Racero, F.; Noyes, J. Open source software: The effects of training on acceptance.
Comput. Hum. Behav. 2015, 49, 390–399. [CrossRef]

51. Freeman, S. User freedom or user control? The discursive struggle in choosing among Free/Libre Open Source tools in the
Finnish public sector. Inf. Technol. People 2012, 25, 103–128. [CrossRef]

52. Shurville, S.; O’Grady, T.; Mayall, P. Educational and institutional flexibility of Australian educational software. Campus-Wide
Info Syst. 2008, 25, 74–84. [CrossRef]

53. Deci, E.; Ryan, R.M. Intrinsic Motivation and Self-Determination in Human Behavior; Perspectives in Social Psychology; Springer:
Berlin/Heidelberg, Germany, 1985; ISBN 978-0-306-42022-1.

54. Ryan, R.M.; Deci, E.L. Self-Regulation and the Problem of Human Autonomy: Does Psychology Need Choice, Self-Determination,
and Will? J. Personal. 2006, 74, 1557–1586. [CrossRef] [PubMed]

55. Tagkaloglou, S.; Kasser, T. Increasing collaborative, pro-environmental activism: The roles of Motivational Interviewing, self-
determined motivation, and self-efficacy. J. Environ. Psychol. 2018, 58, 86–92. [CrossRef]

56. Ryan, R.M.; Deci, E.L. Intrinsic and Extrinsic Motivations: Classic Definitions and New Directions. Contemp. Educ. Psychol. 2000,
25, 54–67. [CrossRef] [PubMed]

http://doi.org/10.1016/j.rcim.2015.09.007
http://doi.org/10.1016/j.jss.2018.12.007
http://doi.org/10.1016/j.clsr.2010.01.008
http://doi.org/10.1016/j.tele.2004.06.008
http://doi.org/10.1016/j.telpol.2011.11.018
http://doi.org/10.1016/j.elerap.2019.100872
http://doi.org/10.1016/j.procs.2015.07.236
http://doi.org/10.1016/j.techfore.2007.02.002
http://doi.org/10.1108/JKM-10-2014-0446
http://doi.org/10.1287/isre.2016.0687
http://doi.org/10.1287/isre.2015.0599
http://doi.org/10.1016/j.lisr.2015.02.007
http://doi.org/10.1016/j.compedu.2017.11.011
http://doi.org/10.1016/j.econedurev.2016.11.007
http://doi.org/10.1016/j.chb.2016.11.057
http://doi.org/10.1016/j.compedu.2016.08.001
http://doi.org/10.1016/j.tele.2017.10.004
http://doi.org/10.1016/j.techfore.2015.06.024
http://doi.org/10.1108/07378831011026698
https://scholar.google.com/scholar_lookup?title=Visibility+and+Training+in+Open+Source+Software+Adoption:+A+Case+in+Philippine+Higher+Education&conference=Proceedings+of+the+8th+International+Workshop+on+Computer+Science+and+Engineering&author=Ebardo,+R.A.&publication_year=2018
https://scholar.google.com/scholar_lookup?title=Visibility+and+Training+in+Open+Source+Software+Adoption:+A+Case+in+Philippine+Higher+Education&conference=Proceedings+of+the+8th+International+Workshop+on+Computer+Science+and+Engineering&author=Ebardo,+R.A.&publication_year=2018
https://scholar.google.com/scholar_lookup?title=Visibility+and+Training+in+Open+Source+Software+Adoption:+A+Case+in+Philippine+Higher+Education&conference=Proceedings+of+the+8th+International+Workshop+on+Computer+Science+and+Engineering&author=Ebardo,+R.A.&publication_year=2018
https://scholar.google.com/scholar_lookup?title=Visibility+and+Training+in+Open+Source+Software+Adoption:+A+Case+in+Philippine+Higher+Education&conference=Proceedings+of+the+8th+International+Workshop+on+Computer+Science+and+Engineering&author=Ebardo,+R.A.&publication_year=2018
http://doi.org/10.1108/10748120410699585
http://doi.org/10.3102/0034654308325691
http://doi.org/10.1016/j.chb.2015.03.029
http://doi.org/10.1108/09593841211204362
http://doi.org/10.1108/10650740810866576
http://doi.org/10.1111/j.1467-6494.2006.00420.x
http://www.ncbi.nlm.nih.gov/pubmed/17083658
http://doi.org/10.1016/j.jenvp.2018.06.004
http://doi.org/10.1006/ceps.1999.1020
http://www.ncbi.nlm.nih.gov/pubmed/10620381


www.manaraa.com

Electronics 2021, 10, 277 13 of 14

57. Gagne, M.; Vansteenkiste, M. Self-determination theory’s contribution to positive organizational psychology. Adv. Posit.
Organ. Psychol. 2013, 61–82.

58. Competence, Autonomy, and Relatedness as Motivators of Graduate Teaching Assistants—Kajfez. J. Eng. Educ. 2017. Available
online: https://onlinelibrary.wiley.com/doi/abs/10.1002/jee.20167 (accessed on 10 December 2020).

59. Vallerand, R.J.; Fortier, M.S.; Guay, F. Self-determination and persistence in a real-life setting: Toward a motivational model of
high school dropout. J. Personal. Soc. Psychol. 1997, 72, 1161–1176. [CrossRef]

60. France, C.R.; France, J.L.; Carlson, B.W.; Frye, V.; Duffy, L.; Kessler, D.A.; Rebosa, M.; Shaz, B.H. Applying self-determination
theory to the blood donation context: The blood donor competence, autonomy, and relatedness enhancement (Blood Donor
CARE) trial. Contemp. Clin. Trials 2017, 53, 44–51. [CrossRef] [PubMed]

61. Howard, J.; Gagné, M.; Morin, A.J.S.; Van den Broeck, A. Motivation profiles at work: A self-determination theory approach.
J. Vocat. Behav. 2016, 95–96, 74–89. [CrossRef]

62. Moran, C.M.; Diefendorff, J.M.; Kim, T.-Y.; Liu, Z.-Q. A profile approach to self-determination theory motivations at work.
J. Vocat. Behav. 2012, 81, 354–363. [CrossRef]

63. Kuvaas, B. A test of hypotheses derived from self-determination theory among public sector employees. Empl. Relat. 2008, 31,
39–56. [CrossRef]

64. Deci, E.L.; Ryan, R.M. The Paradox of Achievement. In Improving Academic Achievement; Elsevier: Amsterdam, The Netherlands,
2002; pp. 61–87. ISBN 978-0-12-064455-1.

65. Arvanitis, A. Autonomy and morality: A Self-Determination Theory discussion of ethics. New Ideas Psychol. 2017, 47, 57–61.
[CrossRef]

66. Deci, E.L.; Ryan, R.M. Facilitating optimal motivation and psychological well-being across life’s domains. Can. Psy-
chol./Psychol. Can. 2008, 49, 14–23. [CrossRef]

67. Kelley, J.B.; Alden, D.L. Online brand community: Through the eyes of Self-Determination Theory. Internet Res. Electron. Netw.
Appl. Policy 2016, 26, 790–808. [CrossRef]

68. Nikou, S.A.; Economides, A.A. Mobile-Based Assessment: Integrating acceptance and motivational factors into a combined
model of Self-Determination Theory and Technology Acceptance. Comput. Hum. Behav. 2017, 68, 83–95. [CrossRef]

69. Gelderen, M. Autonomy as the Guiding Aim of Entrepreneurship Education. Educ. + Train. 2010, 52, 710–721. [CrossRef]
70. Adams, C.; Khojasteh, J. Igniting students’ inner determination: The role of a need-supportive climate. JEA 2018, 56, 382–397.

[CrossRef]
71. Joo, Y.J.; So, H.-J.; Kim, N.H. Examination of relationships among students’ self-determination, technology acceptance, satisfaction,

and continuance intention to use K-MOOCs. Comput. Educ. 2018, 122, 260–272. [CrossRef]
72. Sergis, S.; Sampson, D.G.; Pelliccione, L. Investigating the impact of Flipped Classroom on students’ learning experiences: A

Self-Determination Theory approach. Comput. Hum. Behav. 2018, 78, 368–378. [CrossRef]
73. Tseng, F.-C.; Pham, T.T.L.; Cheng, T.C.E.; Teng, C.-I. Enhancing customer loyalty to mobile instant messaging: Perspectives of

network effect and self-determination theories. Telemat. Inform. 2018, 35, 1133–1143. [CrossRef]
74. Rogers, R. The motivational pull of video game feedback, rules, and social interaction: Another self-determination theory

approach. Comput. Hum. Behav. 2017, 73, 446–450. [CrossRef]
75. Roca, J.C.; Gagné, M. Understanding e-learning continuance intention in the workplace: A self-determination theory perspective.

Comput. Hum. Behav. 2008, 24, 1585–1604. [CrossRef]
76. Rezvani, A.; Khosravi, P.; Dong, L. Motivating users toward continued usage of information systems: Self-determination theory

perspective. Comput. Hum. Behav. 2017, 76. [CrossRef]
77. Yoon, C.; Rolland, E. Knowledge-sharing in virtual communities: Familiarity, anonymity and self-determination theory.

Behav. Inf. Technol. 2012, 31, 1133–1143. [CrossRef]
78. Leung, L.S.K.; Matanda, M.J. The impact of basic human needs on the use of retailing self-service technologies: A study of

self-determination theory. J. Retail. Consum. Serv. 2013, 20, 549–559. [CrossRef]
79. Aesaert, K.; van Braak, J.; van Nijlen, D.; Vanderlinde, R. Primary school pupils’ ICT competences: Extensive model and scale

development. Comput. Educ. 2015, 81, 326–344. [CrossRef]
80. Gallego, D.; Bueno, S. Exploring the application of the Delphi method as a forecasting tool in Information Systems and

Technologies research. Technol. Anal. Strateg. Manag. 2014, 26, 987–999. [CrossRef]
81. Devaney, L.; Henchion, M. Who is a Delphi ‘expert’? Reflections on a bioeconomy expert selection procedure from Ireland.

Futures 2018, 99, 45–55. [CrossRef]
82. Linstone, H.A.; Turoff, M. The Delphi Method: Techniques and Applications; Addison-Wesley Pub. Co., Advanced Book Program:

Reading, MA, USA, 1975; ISBN 978-0-201-04294-8.
83. Munier, F.; Rondé, P. The role of knowledge codification in the emergence of consensus under uncertainty: Empirical analysis

and policy implications. Res. Policy 2001, 30, 1537–1551. [CrossRef]
84. Parente, R.; Anderson-Parente, J. A case study of long-term Delphi accuracy. Technol. Forecast. Soc. Chang. 2011, 78, 1705–1711.

[CrossRef]
85. Von der Gracht, H.A. Consensus measurement in Delphi studies. Technol. Forecast. Soc. Chang. 2012, 79, 1525–1536. [CrossRef]

https://onlinelibrary.wiley.com/doi/abs/10.1002/jee.20167
http://doi.org/10.1037/0022-3514.72.5.1161
http://doi.org/10.1016/j.cct.2016.12.010
http://www.ncbi.nlm.nih.gov/pubmed/27979752
http://doi.org/10.1016/j.jvb.2016.07.004
http://doi.org/10.1016/j.jvb.2012.09.002
http://doi.org/10.1108/01425450910916814
http://doi.org/10.1016/j.newideapsych.2017.06.001
http://doi.org/10.1037/0708-5591.49.1.14
http://doi.org/10.1108/IntR-01-2015-0017
http://doi.org/10.1016/j.chb.2016.11.020
http://doi.org/10.1108/00400911011089006
http://doi.org/10.1108/JEA-04-2017-0036
http://doi.org/10.1016/j.compedu.2018.01.003
http://doi.org/10.1016/j.chb.2017.08.011
http://doi.org/10.1016/j.tele.2018.01.011
http://doi.org/10.1016/j.chb.2017.03.048
http://doi.org/10.1016/j.chb.2007.06.001
http://doi.org/10.1016/j.chb.2017.07.032
http://doi.org/10.1080/0144929X.2012.702355
http://doi.org/10.1016/j.jretconser.2013.06.003
http://doi.org/10.1016/j.compedu.2014.10.021
http://doi.org/10.1080/09537325.2014.941348
http://doi.org/10.1016/j.futures.2018.03.017
http://doi.org/10.1016/S0048-7333(01)00166-4
http://doi.org/10.1016/j.techfore.2011.07.005
http://doi.org/10.1016/j.techfore.2012.04.013


www.manaraa.com

Electronics 2021, 10, 277 14 of 14

86. Rowe, G.; Wright, G. Expert Opinions in Forecasting: The Role of the Delphi Technique. In Principles of Forecasting: A Handbook for
Researchers and Practitioners; Armstrong, J.S., Ed.; International Series in Operations Research & Management Science; Springer:
Boston, MA, USA, 2001; pp. 125–144. ISBN 978-0-306-47630-3.

87. Rowe, G.; Wright, G. The Delphi technique as a forecasting tool: Issues and analysis. Int. J. Forecast. 1999, 15, 353–375. [CrossRef]
88. Linstone, H.; Turoff, M. The Delphi Method—Techniques and Applications; Addison-Wesley Educational Publishers Inc.: Bosten, MA,

USA, 2002.
89. Belton, I.; MacDonald, A.; Wright, G.; Hamlin, I. Improving the practical application of the Delphi method in group-based

judgment: A six-step prescription for a well-founded and defensible process. Technol. Forecast. Soc. Chang. 2019, 147, 72–82.
[CrossRef]

90. Worrell, J.L.; Di Gangi, P.M.; Bush, A.A. Exploring the use of the Delphi method in accounting information systems research.
Int. J. Account. Inf. Syst. 2013, 14, 193–208. [CrossRef]

91. Lee, Y.; Lee, J.; Hwang, Y. Relating motivation to information and communication technology acceptance: Self-determination
theory perspective. Comput. Hum. Behav. 2015, 51, 418–428. [CrossRef]

92. Sørebø, Ø.; Halvari, H.; Gulli, V.F.; Kristiansen, R. The role of self-determination theory in explaining teachers’ motivation to
continue to use e-learning technology. Comput. Educ. 2009, 53, 1177–1187. [CrossRef]

93. Rajala, R.; Westerlund, M.; Möller, K. Strategic flexibility in open innovation—Designing business models for open source
software. Eur. J. Mark. 2012, 46, 1368–1388. [CrossRef]

94. Brunswicker, S.; Schecter, A. Coherence or flexibility? The paradox of change for developers’ digital innovation trajectory on
open platforms. Res. Policy 2019, 48, 103771. [CrossRef]

http://doi.org/10.1016/S0169-2070(99)00018-7
http://doi.org/10.1016/j.techfore.2019.07.002
http://doi.org/10.1016/j.accinf.2012.03.003
http://doi.org/10.1016/j.chb.2015.05.021
http://doi.org/10.1016/j.compedu.2009.06.001
http://doi.org/10.1108/03090561211248071
http://doi.org/10.1016/j.respol.2019.03.016


www.manaraa.com

© 2021. This work is licensed under
http://creativecommons.org/licenses/by/3.0/ (the “License”).  Notwithstanding
the ProQuest Terms and Conditions, you may use this content in accordance

with the terms of the License.


	Introduction 
	Theoretical Background and Research Questions 
	Managerial Perspective 
	Educational Perspective 
	Self-Determination Theory (SDT) 

	Method 
	Number of Rounds 
	Consensus 
	Selection of the Panel of Experts 
	Design and Validation of the Questionnaire 
	Collecting Data and Analysis 

	Results and Discussions 
	Conclusions 
	References

