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Abstract
Collaboration has been considered a way to address the challenges of the 21st century, fostering the necessary innovation, growth
and productivity for all parties involved. Several studies reveal that collaboration can be strongly influenced by knowledge sharing. The
literature suggests that this topic is quite relevant and that there is an evident lack of empirical studies that properly investigate the
relationship between knowledge-sharing and collaborative behaviour in Higher Education Institutions (HEIs). In this context, the pur-
pose of this work is to examine whether knowledge-sharing intention has a positive relationship with collaborative behaviour among
professors and researchers in a public Portuguese HEI, taking into account other constructs that can have effect on the knowledge-
sharing intention. In order to reach this objective, a conceptual research model was developed based on the theory of reasoned
action. The empirical study was conducted based on a questionnaire, and the data analysis was performed using partial least squares.
The results indicate that intrinsic motivation and networking are the factors that positively affect the attitude towards knowledge shar-
ing. Nevertheless, it is concluded that trust is the variable that more strongly affects the knowledge-sharing intention. Finally, the study
identified that knowledge-sharing intention has a positive influence in collaborative behaviour. It is considered that this study can con-
tribute to support institutions’ management in defining strategies and developing actions in order to promote an organisational culture
based on knowledge management that significantly leads to knowledge-sharing and collaboration relationships.
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1. Introduction

Higher education institutions (HEIs) are knowledge-intensive organisations [1] where knowledge is simultaneously their

input and their output [2]. Despite knowledge sharing being one of their core missions [3], studies show that it does not

emerge strongly within HEIs [4]. The values and practices associated with knowledge sharing within this context are

complex: this is due to the particular characteristics of this type of institutions, such as an individualistic culture,
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knowledge being held as property and source of differentiation, the specific needs of researchers and academic freedom

[5–7]. However, knowledge sharing is necessary to integrate the different disciplines, ideas and the knowledge of each

different member of the institution [8]. In addition, knowledge sharing holds organisation together, helps communities

of people work collaboratively and increases the ability to achieve individual as well as organisational goals [9].

On the contrary, collaboration refers to the relationship and high level of knowledge sharing between team members

[8], and is the creation base for new knowledge [8,10].

Since the end of the last century, factors such as globalisation, increasing competition and fast technological advances

make the environments of organisations with impact on the life cycle of processes, products and services [11,12] more

complex. Knowledge also becomes more complex and not all the organisations have enough resources to manage it

[13,14]. In this scenario, so they can respond to new challenges, organisations need to identify partners, with the colla-

boration relationship representing a key resource in promoting innovation [15], technological development [15–18] and

a positive impact on their productivity and competitiveness [16]. Like in the business sector, HEIs should encourage and

promote internal and external collaboration. Collaboration relationships, besides the creation of new knowledge, may

result in publications, dissemination of research results, a decrease in the redundancy of research efforts, and conse-

quently lead to academic productivity [8,19]. Furthermore, strategies to promote the sharing of knowledge and colla-

boration are important requirements that contribute for the overall result being greater than the sum of its parts [20].

There is limited previous research within the context of HEIs concerning this subject [2,3,21]. However, the main

studies on knowledge sharing within the context of HEIs have been carried out in the United Kingdom and in Asian

countries [22]. Clearly, only few studies have been conducted in Europe, particularly in Portuguese institutions. In a

recent study, Al-Kurdi et al. [23] claim that ‘other regions and countries must invest in quality research in this area, as it

is essential for the development of a nation’s higher education system’.

Conceptually following the theory of reasoned action (TRA), this present study proposes that the collaborative beha-

viour (within the institution and with other organisations) of HEIs members is affected by individual knowledge-sharing

intention. Although the TRA has been widely used [24], this study introduces two important aspects into the research

model. First, this study includes the motivational factors (intrinsic and extrinsic) studied by Lin [25], and networking

applied by Jolaee et al. [26] and Kim and Lee [27], as antecedents of the attitude. Second, in addition to the dimensions

attitude and the subjective norm used to interpret the intention, the study also analyzes trust [10] as another significant

dimension of intention.

This work presents the findings of an empirical study carried out with professors and researchers of a Portuguese HEI

and has as its main objective to examine and analyse whether the knowledge-sharing intention has a positive relationship

with collaborative behaviour. It should be emphasised that knowledge-sharing intention can be affected by other factors,

also studied in this context. Data analysis will be performed using partial least squares (PLS).

2. Theoretical background

2.1. Knowledge sharing in HEIs

Knowledge is dynamic and it is not a useful resource by itself [28], unless it is shared in order to be used and evolved.

Knowledge sharing is a fundamental process of making individual knowledge, ideas, experiences or technologies avail-

able through the conversion into a manner that can be understood and used by other individuals or communities [2,24].

This process can occur via written form, through documentation and systematisation of knowledge, or in a social context

through networking with other stakeholders. Knowledge sharing is associated with the collaboration process, since it is

possible to leverage and create new knowledge, solutions, process or products through it [10,21,29].

HEIs are recognised as knowledge-intensive organisation [1,3], composed of a group of individual experts, which are

simultaneously developers, users and holders of knowledge [30], with a high degree of specialisation in certain disci-

plines, which are organised into different scientific domains [6]. Throughout their history, HEIs have played a crucial

role in creating and disseminating knowledge [31]. HEIs have experienced intensified pressure [30], influenced by the

knowledge society and the internationalisation of institutions, where knowledge, creativity, innovation and entrepreneur-

ship emerge as essential elements for competitiveness. On the contrary, this pressure demands a new attitude towards

knowledge sharing from the HEIs in general, and their main actors (e.g. professors and researchers).

In this environment, it is expected that knowledge is shared freely among their members, since knowledge sharing is

fundamental in integrating different disciplines, ideas and knowledge possessed by the different HEIs’ actors [4].

However, HEIs’ members generally place a higher priority on individual goals [29], consider knowledge as their prop-

erty [10] and put more emphasis on knowledge creation rather than on knowledge sharing [29]. With this individualistic

model, knowledge sharing in HEIs quite often means to break down some silos of knowledge, offering very little chance
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for collaboration [1]. Another important point of the impact of knowledge sharing among HEIs’ members is the current

high degree of specialisation of disciplines caused by the increased rate of innovation, which may lead towards the

decline of involvement and the lessening of social ties with disciplinary and institutional colleagues [32]. Some authors

also consider that national culture has a meaningful impact on institutional culture [23,33].

In the present study, the survey is focused on knowledge that is related to the expertise and know-how of HEIs mem-

bers (professors and researchers), which is comprised of educational knowledge (i.e. teaching materials, teaching meth-

odologies and programme contents) and scientific knowledge (i.e. scientific materials, research results and scientific

publications).

2.2. Collaboration in HEIs

Collaboration is the willingness to work together in order to search solutions and to accomplish outcomes that go beyond

the limited vision of each individual concerned party [29,34]. Collaboration has been considered a way to address the

challenges of the 21st century, fostering the necessary innovation, growth and productivity for all parties involved. In

Grays’ [34] opinion, collaboration is based on the simple adages of ‘two heads are better than one’, where different

points of view about existing problem-solving can often be the source of immense creative potential. However, accord-

ing to the observation of some authors, collaboration itself is not a solution [34], but an enabler in bringing about added

value. Currently, collaboration is viewed as a critical competence for organisations [35]. That said, it is not always easy

to involve difficult issues, such as processes not clearly defined or management difficulties [34,35]. To collaborate suc-

cessfully, considerable effort is necessary [34]. One needs to understand and develop a behavioural approach, embracing

all relevant interested parties and making it possible to establish a strong linkage and a high level of knowledge sharing

between teams [8].

The scenario of the last few years required a focus shift from inter-organisational collaboration to intra-organisational

collaboration [36], for the purpose of achieving other sources of resources, knowledge and needed skills [37].

The literature regarding the collaboration in HEIs highlights that ‘collaboration is characterized by strong pragmatism

and a high degree of self-organisation’ [19], and that its members collaborate when necessary, configuring itself as a

weak point in this kind of organisation [38,39]. In general, HEIs members emphasise self-study more and they are not

always aware of the valuable expertise within the HEIs that can contribute to their work, preferring instead to achieve

their goals and objectives independently and individually [1,29,38]. Collaboration activities can result in publications,

dissemination of research results, the creation of new knowledge, and consist an important source of career advance-

ment, reputation and self-empowerment of the members (professors and researchers) of HEIs [40].

Collaboration also leads to a decrease in the redundancy of research efforts and an increase in resource savings, reduc-

ing the costs for research [41]. Considering the preconditions for successful collaboration addressed by Diamond and

Rush [35], such as ‘a more holistic approach to problem-solving (less rule and status bound), and a more open approach

to discussion and problem-solving’, it is expected that HEIs are a special context so that collaboration can be successful.

3. Research model and hypotheses

The conceptual research model is developed based on the TRA theory formulated by Fishbein and Ajzen [42]. TRA is a

well-known theory used to predict and explain individual behaviour [25], and has been applied to examine knowledge-

sharing intention under different contexts [43]. According to Ajzen and Fishbein [44], ‘specific behaviors are guided

largely by a reasoned action approach that assumes that people’s behaviour follows reasonably from their beliefs, atti-

tudes, and intentions’. From this perspective, the TRA is based on the premise that an individual’s behaviour is deter-

mined by his or her behavioural intention to perform it. This intention is itself determined by the individual’s attitudes

and his or her subjective norms towards the behaviour [42].

Conceptually following the TRA, this study applies a framework (Figure 1), which proposes that collaborative beha-

viour (within the institution and with other organisations) of HEIs members is affected by the individual knowledge-

sharing intention. Although the TRA has been widely used, this study introduces two important aspects into the research

model. First, according to the Wang and Noe’s [24] statement, few studies have examined attitude antecedents, and Lin

[25] alerts to the ‘need to include other components to provide a broader view and a better explanation of human beha-

viors’. Thus, this study includes the motivational factors (intrinsic and extrinsic) studied by Lin [25], and networking

applied by Jolaee et al. [26] and Kim and Lee [27], as antecedents of the attitude. Motivation means being energised or

activated towards an end, and ‘orientation of motivation concerns the underlying attitudes and goals that give rise to

action’ [45]. Whereas networking has a significant effect on the attitude towards knowledge sharing, as highlighted in

the Wang and Noe’s [24] literature review where individuals ‘do not work, learn, or share knowledge in isolation, but
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are embedded in social networks’. Second, in addition to the dimensions attitude and subjective norm used to interpret

the intention, the study also analyzes trust [10] as another significant dimension of intention. It is presupposed that the

knowledge-sharing intention requires trust [33], since trust plays an important role in the knowledge-sharing process

among members of institutions [40].

Since the national issues seem to be important in such analysis [33], the authors stress that no study was found in the

literature that had examined and analysed the knowledge-sharing intention effects on the collaboration behaviour in

Portuguese HEI.

Each construct involved in the basis of research hypotheses and the design of the questionnaire is discussed ahead.

3.1. Intrinsic motivation

Intrinsic motivation behaviour is based on the individuals’ need to be competent and autonomous [46]. Intrinsic motiva-

tion will occur only for activities that hold intrinsic interest for an individual; in other words, activities that are per-

formed out of interest and to satisfy individuals’ need for competence (self-efficacy) and autonomy (self-determining)

[43]. Studies have shown the role of intrinsic motivational factors in explaining individual behaviour in several domains

[45,46], including knowledge sharing [25,47]. This study proposes that knowledge, self-efficacy and enjoyment in help-

ing others as intrinsic factors that motivate towards knowledge sharing in HEIs. According to social cognitive theory,

knowledge self-produced factors influences an individual’s attitude and behavior [48], whereas enjoyment in helping

others derives from the concept of altruism [25]. For this reason, the following hypothesis is presented:

Hypothesis 1. Intrinsic motivation positively affects the attitude towards knowledge sharing.

3.2. Extrinsic motivation

The extrinsic motivation contrasts with the intrinsic motivation, since its fundamental goal is to receive organisational

rewards or reciprocal benefits [25]. As suggested by Deci and Ryan [46], extrinsic motivation ‘refers to behavior where

the reason for doing it is something other than an interest in the activity itself’. Although extrinsic motivation is consid-

ered to be a pale and impoverished form of motivation [45], many extrinsically motivated attitudes and behaviours are

important in the social world [46]. Organisational rewards are incentive systems, which can motivate individuals to share

their knowledge [49,50]. However, monetary compensation is not the only incentive for extrinsically motivating an indi-

vidual’s behaviour or attitude; it also includes enhanced reputation, learning opportunities and career advancement [49].

Figure 1. The research model.
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Reciprocal behaviour in a HEI context can provide a sense of mutual collaboration, inspiring knowledge owners to

improve their relationships with each other, which can ensure ongoing knowledge sharing [25]. Supposing that individu-

als believe they can receive rewards or reciprocal benefits by sharing knowledge, they will develop a more positive atti-

tude towards knowledge sharing and the following hypothesis is proposed:

Hypothesis 2. Extrinsic motivation positively affects the attitude towards knowledge sharing.

3.3. Networking

Individuals do not work, learn or share knowledge in isolation [24]. According to Avram [51], networking consists of cir-

cles in which individuals interact and connect with others. That networking is supposed to enhance knowledge sharing

[52] and affect the extent of knowledge sharing [53], constituting an essential context in making knowledge sharing effi-

cient and effective [51]. Nahapiet and Ghoshal [54] suggest that members of HEIs have recognised the important role of

networking in promoting early access to new knowledge, facilitating its sharing and development, which often acceler-

ates the advancement of science. According to Cormican and Dooley [55], knowledge sharing depends on personal net-

works and the willingness of individuals to participate in the process. Riege [56] considers the lack of networking to be

one of the barriers of knowledge sharing. Therefore, the following hypothesis is proposed:

Hypothesis 3. Networking positively affects the attitude towards knowledge sharing.

3.4. Attitude towards knowledge sharing

According to Fishbein and Ajzen [42], attitude is a ‘learned predisposition to respond in a consistently favorable or unfa-

vorable manner with respect to a given object’. The TRA theory [42] has been used to investigate the influence of atti-

tude towards knowledge sharing. Studies have shown that a positive attitude leads to a positive intention to share

knowledge [57]. Wang and Noe [24] cite that individuals with a higher level of education and longer work experience

are more probably to have positive attitudes towards knowledge sharing. Fullwood et al. [3] identify that in general,

members of HEIs have positive attitudes and intentions towards knowledge sharing. This leads to the formulation of the

following hypothesis:

Hypothesis 4. Attitude towards knowledge sharing positively affects the knowledge sharing intention.

3.5. Organisational support

Jolaee et al. [26] suggest that organisational support is ‘one of the important concepts in management literature’, the lack

of which being one of the main barriers in the knowledge-sharing initiatives [58,59]. Some authors [60,61] highlight that

organisational support significantly influences knowledge sharing more than trust. The concept has recently been dis-

cussed more in HEIs, which has resulted in an increased provision of organisational support for knowledge sharing [16].

In this study, organisational support is comprised of technologies, processes and endorsement for the creation of infor-

mal networks. The following proposed hypothesis is based on the findings of the study of Igbaria et al. [62], which con-

firm the importance of organisational support in influencing the subjective norm:

Hypothesis 5. Organisational support positively affects subjective norm.

3.6. Subjective norm

The TRA theory posits that a person’s intention is in turn a function of his or her attitude towards performing an action

and of his or her subjective norm [44,63]. According to Fishbein and Ajzen’s [42] definition, subjective norm ‘is the per-

son’s perception that most people who are important to him or her think he or she should or should not perform the beha-

vior in question’. Several empirical studies have found evidence that besides the attitude towards knowledge sharing,

subjective norm positively impact the knowledge-sharing intention [4,57,61,64]. Therefore, it is expected that the subjec-

tive norm concerning the knowledge-sharing intention affects professors’ and researchers’ intentions towards knowledge

sharing [65]. The following hypothesis is proposed:

Hypothesis 6. Subjective norm positively affects knowledge-sharing intention.
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3.7. Trust

In this study, trust refers to a person’s reliance on sharing educational knowledge and scientific knowledge with others

from the same institution or other institutions. Currall and Inkpen [66] define trust as ‘the decision to rely on another

party (i.e. person, group or organisation) under a condition of risk’. Due to this condition, the development of trust is

often slow and incremental [66], which could turn into an important barrier to overcome when it comes to knowledge

sharing [55]. Trust is an integral part of the knowledge-sharing process [40], and this process promotes the creation of

new theories and ideas, and the establishment of new research principles [31]. The lack of trust, in terms of knowledge

sharing among members of HEIs, can make this cross-fertilisation difficult. Kuo [67] believes that trust in the workplace

also encourages knowledge sharing, such as collaborative behaviours. Previous study results show that trust affects

knowledge sharing in HEIs [10,40,68]. Therefore, the following hypothesis is proposed:

Hypothesis 7. Trust positively affects the relationship with knowledge-sharing intention.

3.8. Internal and external collaboration

According to Tian et al. [38], collaboration and teamwork are not usually a concern in the context of HEIs. Probably

due to the cult of the individual expert and self-motivation [30], members of HEIs prioritise self-study as the principal

knowledge source [5], making collaboration secondary [38]. Gray [34] claims that ‘the opportunity for collaborating

arises because parties recognize the potential advantages of working together’. The literature also suggests that knowl-

edge sharing has a particular influence in building and boosting collaboration within internal and external relationships

[10,69,70].

Internal collaboration occurs when members of an institution come together to solve problems or create innovations.

Specifically, in the context of HEIs, knowledge sharing supports and strengthens collaboration among their members

[10]. Furthermore, collaboration promotes intense interaction among members of an institution, allowing for the resolu-

tion of issues or the discussion of common work tasks [10], improving the performance of these members and contribut-

ing to the institution’s success [29]. Thus, it is hypothesised as follows:

Hypothesis 8. Knowledge sharing intention positively affects the internal collaboration behaviour.

On the contrary, through external collaboration with other organisations, HEIs can find ways to have access to

resources and expertise that they would not have originally [71], and to get support for their research activities, espe-

cially in recent years, due to cuts in government funding for research. The following hypothesis is proposed:

Hypothesis 9. Knowledge-sharing intention positively affects the external collaboration behaviour.

Table 1 shows a summary of the hypotheses proposed in the study.

4. Materials and methods

4.1. Method used

In general, applied PLS structural equation modelling (PLS-SEM) studies should provide information on the conceptual

model, including a description of the inner and outer models, as well as the measurement modes, and the statistical results

Table 1. Hypotheses.

Summary of the hypotheses
H1. Intrinsic motivation positively affects attitude towards knowledge sharing
H2. Extrinsic motivation positively affects attitude towards knowledge sharing
H3. Networking positively affects attitude towards knowledge sharing
H4. Attitude towards knowledge sharing positively affects knowledge-sharing intention
H5. Organisational support positively affects subjective norm
H6. Subjective norm positively affects knowledge-sharing intention
H7. Trust positively affects relationship with knowledge-sharing intention
H8. Knowledge-sharing intention positively affects internal collaborative behaviour
H9. Knowledge-sharing intention positively affects external collaborative behaviour
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to support the subsequent interpretations and conclusions [72]. In addition, authors should report specific technicalities

related to the software and the computational options used, as well as the parameter settings of complementary analysis

procedures.

The PLS approach is appropriate for exploratory researches where theoretical knowledge is relatively scarce and a

new theory needs to be developed [72,73], and it is well suited to handling complex models incorporating both reflective

constructs and formative constructs [74]. The assessment of a PLS path model encompasses two stages [72]. The first

stage, the measurement model, focuses on the analysis of each construct, and in a second stage, the structural model is

assessed in order to test the hypotheses underlying the proposed conceptual model [75].

The model proposed in this research includes both reflective and formative constructs. All first-order constructs are

reflective, while the second-order constructs (containing two layers of constructs that, in this study, correspond to trust

and knowledge-sharing intention) are formative. The assessment of the measurement model will thus comprise the eva-

luation of reflective constructs and, subsequently, the evaluation of formative constructs. A first-order measurement

model is one in which covariance between constructs is explained by a single latent variable relationship, whereas a

second-order measurement model contains two levels of latent variables. In other words, the measurement model is

designed to theoretically indicate the effect caused by the second-order construct on the first-order constructs, which in

turn causes the measured variables [74].

According to Hair et al. [74], ‘reflective indicators can be viewed as a representative sample of all the possible items

available within the conceptual domain of the construct’. Various authors [76,77] suggest that the assessment of reflective

constructs is carried out by analysing the reliability of the multiple-item scales, the convergent validity and the discrimi-

nant validity. In contrast to reflective constructs, formative constructs are the indicators that cause or form the construct,

and are interchangeable among themselves [74,77].

This study applied PLS-SEM, using the SmartPLS 3 software [77, 78] to analyse the data with the application of a

bootstrapping technique for significance testing [73].

4.2. Data collection

The study has been performed in the form of an online self-administered questionnaire from March to April 2017. A link

to a survey platform was made available through e-mail. As the respondents were dispersed throughout different depart-

ments, schools and research units, the online survey was practical and convenient as a method of data collection. The

questionnaires were administered anonymously to ensure confidentiality and the confidence of the respondents, preceded

by a preliminary introduction that explained the objectives of the study.

The questionnaire was divided into two sections. The first section covered a set of questions eliciting the demographic

characteristics of the respondents. The second section was comprised of a set of questions with items adapted from previ-

ous studies in the context of knowledge sharing [25–27,29,57,78]. This set of questions had the objective to measure,

through the opinion of each respondent, the following constructs: intrinsic motivation, extrinsic motivation, networking,

attitude towards knowledge sharing, organisational support, subjective norm, trust, knowledge-sharing intention, internal

collaborative behaviour and external collaborative behaviour (see first column of Table 2). The response options for

these items were presented to respondents on a five-point Likert-type scale, generally used to measure attitudes [79],

where ‘1’ corresponded to the least favourable level ‘not agree at all’, and ‘5’ corresponded to the most favourable level

‘fully agree’. The option ‘do not know/do not answer’ was also available for all questions.

The questionnaire was submitted to a pretest before the launch. According to Adams et al. [80], ‘this is done to ensure

that the questionnaire is clear to respondents and can be completed in the way you wish’. The pretest was conducted on

a small scale by a panel of six professors/researchers. At the same time, they were requested to evaluate some question-

naire issues. No major problems were reported that would require a major revision of the questionnaire. The comments

received in the evaluation process focused on the re-writing of some questions in order to clarify them. Subsequently,

alterations were made in accordance with the comments, thus improving the questionnaire’s understanding.

4.3. Sample

The population for this study consists of professors and researchers from a public HEI in Portugal. This HEI (created in

1973) quickly became one of the most dynamic and innovative universities in Portugal. This institution is ranked among

the 100 best institutions of higher education in the world under 50 years old, for the sixth time in a row (2017), in the

Times Higher Education ranking. It is the only one out of the youngest Portuguese HEIs to be integrated into the world’s

top 100. It is one of the six largest institutions in Portugal, with the highest concentration in a single campus, and it is

organised into departments through a matrix structure. This institution is organised into 16 different departments, four
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Table 2. Demographic Profile of Respondents.

Frequency

Absolute Relative (%)

Gender
Female 89 50.6
Male 87 49.4

Age
< 30 years 6 3.4
30–40 years 31 17.6
41–50 years 74 42.0
51–60 years 51 29.0
> 60 years 14 8.0

Level of education
Aggregation 23 13.1
PhD 121 68.8
Masters 22 12.5
Degree 10 5.7

Position in department
Full professor 11 6.3
Associate professor 28 15.9
Assistant professor 89 50.6
Lecturer 21 11.9
Researcher 19 10.8
Others 8 4.5

Dedication
Integral 139 79.0
Partial 37 21.0

Scientific area
Life and health 17 9.7
Natural and environment 18 10.2
Science and engineering 58 33.0
Social and humanities 83 47.2

Years of service in current institution
< 1 year 15 8.5
1–5 years 15 8.5
6–10 years 29 16.5
11–20 years 63 35.8
> 20 years 54 30.7

Years of experience as professor
1 year 8 4.5

1–5 years 13 7.4
6–10 years 22 12.5
11–20 years 52 29.5
> 20 years 81 46.0

Years of experience as researcher
< 1 year 10 5.7
1–5 years 8 4.5
6–10 years 34 19.3
11–20 years 51 29.0
> 20 years 73 41.5

In an average year, how many conferences do you participate?
0 11 6.3
1–3 126 71.6
4–6 29 16.5
7–10 5 2.8
11–20 2 1.1
21–30 2 1.1
> 30 1 0.6

In an average year, how many scientific papers do you publish?
0 12 6.8
1–3 103 58.5

(continued)
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polytechnic schools, and 18 research centres, according to a wide range of fields. It has about 15,000 students on under-

graduate and postgraduate programmes, and over 1000 professors and researchers.

A total of 1020 professors and researchers were contacted through e-mail and requested to fill out the questionnaire.

In total, 297 (29.1%) questionnaires returned, with 121 having been eliminated due to incomplete data. As a result, 176

(17.3%) valid answers from four scientific areas (i.e. life and health, natural and environment, science and engineering,

and social and humanities) were used in the data analysis. The sample was gender balanced (50.6% female and 49.4%

male). In total, 75.5% of respondents had more than 10 years of professional experience and 66.5% had more than

10 years of affiliation with the institution. Table 2 presents the demographic profile characteristics of the respondents.

Although the PLS method is remarkably stable even at low sample sizes, sample size is a basic PLS method issue

[73]. Based on Barclay et al. [81], several authors suggest using the ‘10 times rule’, which specifies minimum sample size

as 10 times the largest number of predictors for any dependent variable in the model. However, Hair et al. [73] emphasise

the fact that ‘this rule of thumb does not take into account effect size, reliability, the number of indicators, and other fac-

tors known to affect power and can thus be misleading’. This study used, as suggested by Hair et al. [74], the software

G*Power 3.1.9.2, a flexible statistical power analysis programme commonly used for social and behavioural research

[82]. The procedure implies the identification of the largest number of predictors that a construct receives. In the pro-

posed model, the most complex regression involves the number of structural paths directed at the attitude towards knowl-

edge sharing and knowledge-sharing intention constructs, which are three. The parameters used to estimate the minimum

sample size were those recommended by Hair et al. [74]: 80% of statistical power (1 – β), effect size median (f2) of 0.15,

and 5% probability of error (α). Thus, according to the results, the minimum sample size would be 77, but to have a more

consistent model, it is interesting to have at least twice the value [83]. As there were 176 valid responses collected, the

PLS analysis seems to have sufficient power.

5. Results and discussion

5.1. Reflective constructs

The reliability of the constructs was analysed using composite reliability (CR), since it has been considered a more accu-

rate measurement than Cronbach’s alpha [84]. This measure is appropriate for constructs with reflective indicators. In

Table 3, the values of CR of all constructs are shown to be higher than the reference value of 0.70 [77,84], and further-

more, the results surpassed the value of 0.80 which Garson [77] suggests to be considered good for confirmatory

research. Moreover, all of the indicators had factor loadings greater than the value of 0.60 as recommended in the litera-

ture by Henseler et al. [85].

The convergent validity is the degree to which multiple items used to measure the same concept are in agreement

[74]. The convergent validity was evaluated through the average variance extracted (AVE). As presented in Table 3, all

constructs have an AVE higher than 0.50, attesting to a good convergent validity of the scales used [72].

Discriminant validity assessment has become a generally accepted prerequisite for analysing relationships between

latent variables. The Fornell–Larcker criterion and the examination of cross-loading are dominant approaches for evaluat-

ing discriminant validity [86]. However, Henseler et al. [86] show, by means of a simulation study, that these approaches

have ‘an unacceptably low sensitivity, which means that they are largely unable to detect a lack of discriminant validity’

[86]. They demonstrate this approach’s superior performance by means of a Monte Carlo simulation study, in which they

compare the new approach with the Fornell–Larcker criterion and the assessment of cross-loadings. Following the recom-

mendation of Henseler et al. [86], this study uses the Heterotrait-Monotrait (HTMT) ratio criterion to assess discriminant

Table 2. (continued)

Frequency

Absolute Relative (%)

4–6 41 23.3
7–10 12 6.8
11–20 4 2.3
21–30 3 1.7
> 30 1 0.6

n = 176
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Table 3. Measurement Statistics of Construct Scales.

Construct/indicators Mean SD Indicator
loadings

t-valuea CR AVE

Intrinsic motivation 4.440 0.551 – – 0.878 0.645
I am willing to share knowledge because I like to help my

colleagues
4.448 0.721 0.657 9.411

I think that sharing my knowledge would help in solving
colleagues’ problems

4.460 0.629 0.864 29.313

I think that sharing my knowledge would create new
opportunities for my institution

4.425 0.678 0.871 39.164

I think that sharing my knowledge would help improve my
institution’s performance

4.425 0.735 0.803 13.598

Extrinsic motivation 3.382 0.783 – – 0.835 0.559
I think that sharing my knowledge makes my colleagues better

aware of my skills
4.080 0.928 0.698 9.348

I consider that my institution recognises/values those who
share knowledge

3.329 1.140 0.810 17.870

I consider that my institution provides its members with a fair
evaluation/reward system for sharing knowledge

2.849 1.026 0.791 13.469

I think that sharing knowledge has a direct impact on the
progression of my career

2.854 1.245 0.684 9.259

Networking 3.628 0.771 – – 0.851 0.659
I interact frequently with colleagues from the institution in

sharing teaching and scientific knowledge
3.710 0.992 0.875 42.198

I maintain good networking with people from other
organisations in the context of knowledge sharing

3.736 1.019 0.678 9.005

I communicate with other members of my institution through
informal contacts in the context of knowledge sharing

3.903 0.918 0.866 35.453

Attitude towards knowledge sharing 4.310 0.595 – – 0.890 0.731
Sharing knowledge with my institution colleagues is important

to me
4.193 0.783 0.903 59.954

Sharing knowledge with my colleagues at the institution is an
experience that pleases me

4.201 0.800 0.896 50.123

I consider that the sharing of knowledge and experience
promotes the creation of new knowledge

4.566 0.607 0.759 14.114

Organisational support 3.581 0.723 – – 0.869 0.691
My institution provides appropriate technologies to support

knowledge sharing (e.g. academic portal, website, e-mail)
3.924 0.888 0.724 14.758

My institution has appropriate mechanisms for knowledge
sharing (e.g. meeting, academic meeting)

3.485 0.844 0.880 41.731

My institution supports and encourages the creation of
informal mechanisms for knowledge sharing (e.g. communities of
practice, thematic meetings open to the community)

3.333 0.877 0.880 43.248

Subjective norm 3.842 0.669 – – 0.904 0.704
I feel that, considering the culture of my institution, I should

share my knowledge
3.786 0.856 0.716 17.795

People who influence my behaviour (e.g. colleagues and
friends) think that I should share my knowledge

3.800 0.791 0.883 21.942

People who are important to me (e.g. colleagues and friends)
think that I should share my knowledge

3.844 0.771 0.895 38.115

People whose opinion I value (e.g. colleagues and friends) think
that I should share my knowledge

3.939 0.798 0.844 25.299

Trust
Educational knowledge 4.062 0.678 – – 0.806 0.581

I do not mind sharing my teaching materials with colleagues in
my institution

4.326 0.827 0.724 15.152

When I face difficulties in teaching, I ask my colleagues from
my institution for help

4.059 0.846 0.789 19.138

I believe that by sharing knowledge with my colleagues in my
institution, they will respond in the same way

3.800 0.989 0.777 22.929

Scientific knowledge 3.924 0.773 – – 0.843 0.849

(continued)
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validity (Table 4). According to these authors, since the HTMT value is clearly below 0.90, discriminant validity has

been well established between the reflective constructs.

5.2. Formative constructs

The second-order constructs included in the conceptual model proposed (Figure 1) – trust and knowledge-sharing inten-

tion – were analysed. After testing the quality of the first-order constructs, and ensuring that all requirements are met

[74], the assessment of the quality of second-order constructs is comprised of two stages. The multicollinearity among

the first-order constructs is examined, as well as the weights and significance level of the first-order constructs on the

second-order constructs [77]. The multicollinearity was analysed through the variance inflation factor (VIF), with values

varying between 1.31 and a maximum of 1.95, which is far below the common cut-off threshold of 5 [73].

Values of outer weights represent the relative contribution to the construct, or its relative importance. Their values

vary from 0 to an absolute maximum lower than 1 [77]. The further the value is different from zero, the more a formative

indicator truly contributes to forming the construct [74]. As shown in Table 5, all first-order constructs are higher than 0,

Table 3. (continued)

Construct/indicators Mean SD Indicator
loadings

t-valuea CR AVE

I do not mind announcing the results of my research to my
institution colleagues before I publish them

3.953 1.084 0.743 17.118

When I face difficulties in my investigations, I ask my colleagues
from my institution for help

4.059 0.873 0.826 25.617

I believe that by sharing knowledge resulting of my
investigations with my colleagues they will respond in the same
way

3.759 0.945 0.832 31.120

Knowledge share intention
Educational knowledge 3.990 0.720 – – 0.919 0.695

I intend to share the tacit knowledge and know-how gained in
teaching with my institution colleagues in the future

4.183 0.719 0.807 23.521

I intend to share teaching materials developed by me with my
institution colleagues in the future

4.152 0.818 0.837 39.955

I intend to share the tacit knowledge and know-how gained in
teaching with colleagues from other institutions in the future

3.893 0.898 0.903 62.853

I intend to share teaching materials developed by me with
colleagues from other institutions in the future

3.694 1.031 0.873 54.372

I intend to participate in group discussions, workshops, and
communities of practice to share knowledge in the future

4.031 0.838 0.744 18.945

Scientific knowledge 4.160 0.716 – – 0.918 0.849
I intend to share knowledge and know-how gained in research

with my institution colleagues in the future
4.189 0.740 0.921 49.267

I intend to share knowledge and know-how gained in research
with colleagues from other institutions in the future

4.130 0.811 0.924 50.407

Internal collaborative behaviour 3.810 0.584 – – 0.880 0.787
Regarding teaching, I prefer to work in group rather than

work alone
3.830 0.962 0.908 47.077

Regarding investigation, I prefer to work in group rather than
work alone

4.227 0.829 0.866 23.960

External collaborative behaviour 3.475 0.569 – – 0.800 0.573
I believe that collaborative relationships with others higher

education institutions promote the sharing of knowledge and
recognition of my work

4.036 0.887 0.805 11.058

I believe that collaborative relationships with non-academic
organisations promote the sharing of knowledge and recognition
of my work

3.788 0.979 0.766 9.364

My institution promotes and recognises collaborative
relationships with non-academic organisations

3.444 0.972 0.677 6.072

AVE, average variance extracted; CR, composite reliability.
aT-values were obtained with the bootstrapping procedure (5000 samples) and are significant at the 0.001 level (two-tailed test).
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which means that they positively contribute to the second-order constructs. Educational and scientific knowledge contrib-

ute almost with the same intensity as the first-order constructs to the formative construct of trust. In contrast to Kim and

Ju’s [29] study conducted through questionnaires administered to 109 faculty members at a private university in South

Korea that analyzes major factors for knowledge sharing among faculty members, educational knowledge emerges as the

first-order construct with more weight on the knowledge-sharing intention. As stressed by these authors, although some

of these materials have high scholarly value as well as practical know-how, they are not shared among colleagues being

instead organised and preserved by each individual member.

5.3. Structural model assessment

Following the assessment of the measurement model, the results of the structural model are depicted in Figure 2. In this

study, predictive power and the relationships between the constructs of both the models were examined. To evaluate the

predictive power of the research model, the coefficient of determination (R2) and Stone-Geisser’s Q2 technique were

used. This is due to the R2 of the endogenous latent variables being the essential criterion for the assessment, and Stone-

Geisser’s Q2 being the predominant measure of predictive relevance [85].

Findings presented in Figure 2 reveal that the model has a reasonable prediction power, since the R2 values vary

between 0.103 and 0.562 and the predictive relevance Q2 values range from 0.096 to 0.544, showing the predictive

importance of endogenous constructs [72]. The constructs with higher variance explained by the model were the

knowledge-sharing intention and attitude towards knowledge sharing (R2 = 0.562 and 0.519, respectively) followed by

the subjective norm (R2 = 0.316). On the contrary, the constructs with lower variance explained were internal collabora-

tive behaviour and external collaborative behaviour (21.7% and 10.3%, respectively).

Table 6 summarises the results of the hypotheses testing and provides evidence that only one hypothesis is not

supported.

The first three hypotheses proposed that intrinsic motivation (H1), extrinsic motivation (H2) and networking (H3)

positively affect attitude towards knowledge sharing. Results shown that only H1 (β = 0.456, p < 0.001) and H3

(β = 0.321, p < 0.001) had a significant and positive influence on attitude towards knowledge sharing, while hypoth-

esis H2 (β = 0.079, p > 0.05) was not supported.

Table 4. Discriminant Validity of the Constructs – HTMT Results.

Constructs 1 2 3 4 5 6 7 8 9 10

1. Intrinsic motivation 1.00
2. Extrinsic motivation 0.47 1.00
3. Networking 0.51 0.35 1.00
4. Attitude towards knowledge sharing 0.66 0.41 0.58 1.00
5. Organisational support 0.36 0.46 0.41 0.34 1.00
6. Subjective norm 0.54 0.49 0.54 0.55 0.56 1.00
7. Trust 0.38 0.29 0.43 0.48 0.22 0.35 1.00
8. Knowledge-sharing intention 0.46 0.31 0.53 0.60 0.23 0.46 0.67 1.00
9. Internal collaborative behaviour 0.33 0.27 0.46 0.53 0.26 0.37 0.40 0.47 1.00
10. External collaborative behaviour 0.39 0.35 0.41 0.47 0.38 0.44 0.36 0.32 0.37 1.00

HTMT, Heterotrait-Monotrait.

Table 5. Weights of the First-Order Constructs on the Second-Order Constructs.

Second-order constructs First-order constructs Weight t-value

Trust Educational knowledge 0.543 19.585***
Scientific knowledge 0.567 23.949***

Knowledge-sharing intention Educational knowledge 0.771 43.168***
Scientific knowledge 0.316 20.974***

***p < 0.001 based on 5000 bootstraps.
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As expected, given that members of HEIs are used to have some freedom and autonomy [87] and intrinsic motivation

is an activity moved by self-determination, and is free of external incentives, pressures, or rewards [45], this factor was

the one that most positively affects the knowledge-share attitude. Consequently, consistent with the concept of extrinsic

motivation as a controlled motivation, this factor was not considered as one that affects attitude towards knowledge shar-

ing. Networking was the other factor that affects attitude in this institution. Networking refers to the extent of individuals’

contact with other people. Knowledge is dynamic and members of HEIs are critical actors involved in the creation and

dissemination of knowledge. This form of interaction assumes an important role, since it is not just an activity related to

knowledge sharing but also about leverage of knowledge, as suggested by Riege [56] in his article that reviews and dis-

cusses potential knowledge-sharing barriers.

As proposed in the hypothesis H4, the result showed that professors’ and researches’ attitudes towards knowledge

sharing affect their knowledge-sharing intention (β = 0.285, p < 0.001). This finding is consistent with that of Lin

[25], who studied knowledge-sharing intentions of 172 employees from 50 large organisations in Taiwan. Bock et al.

[57] also identified, in their study with 154 managers from 27 Korean organisations, that the intention to share knowl-

edge is greater when the attitude towards knowledge sharing is more favourable.

Organisational support (H5) (β = 0.562, p < 0.05) presented a strong influence on subjective norm towards the

knowledge-sharing intention. This result is consistent with that found in the work of Jolaee et al. [26], which tested this

Figure 2. Results of structural model.

Table 6. Hypotheses Testing.

Path Result

H1. Intrinsic motivation! attitude towards knowledge sharing Supported
H2. Extrinsic motivation! attitude towards knowledge sharing Not supported
H3. Networking! attitude towards knowledge sharing Supported
H4. Attitude towards knowledge sharing! knowledge-sharing intention Supported
H5. Organisational support! subjective norm Supported
H6: Subjective norm! knowledge-sharing intention Supported
H7. Trust! knowledge-sharing intention Supported
H8. Knowledge-sharing intention! internal collaborative behaviour Supported
H9. Knowledge-sharing intention! external collaborative behaviour Supported
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hypothesis through a survey of academic staff of three Social Sciences faculties at one university in Malaysia. However,

for H6 (β = 0.138, p < 0.05), the results indicated that, in this study, knowledge-sharing intention was not affected so

strongly by the subjective norm. This result could be explained by the fact that professors and researchers are fully aware

of knowledge sharing and its related benefit for themselves, and that they prefer to go through the decision-making pro-

cess with less interventions from colleagues and peer groups when it comes to knowledge-sharing intention. This finding

is similar to that found in Jolaee et al. [26]. However, it is different from that found in the work of Bock et al. [57], which

suggests that subjective norms can influence intentions, especially within groups with strong collectivist orientation like

Korean organisations.

In the context of this study, trust was defined as the degree of relying on sharing educational and scientific knowledge

with colleagues. The result strongly supported the hypothesis H7 (β = 0.488, p < 0.001), meaning that trust had a posi-

tive effect on the intention of knowledge sharing. This finding is similar to those found in previous studies within HEIs.

Tan [10] conducted a survey in five universities in Malaysia and identified that trust has a significant and positive influ-

ence on knowledge sharing, suggesting that HEIs should create and reinforce an environment of trust among their

faculty members. The study of Patel and Ragsdell [40], in two faculties at a British university, also concludes that trust

plays an integral part in the knowledge-sharing process within organisations. However, current business models with

geographically dispersed companies and ongoing partnership and restructuring actions, as well as the increasing ten-

dency to replace face-to-face communication with digital communication, constitute a challenge for the development of

trust in relationships. In the opinion of Cook et al. [88], trust is no longer the central pillar of the social order and may

not even be considered very important in most processes of knowledge sharing and collaboration that are managed quite

effectively.

Finally, hypotheses H8 and H9 proposed that the knowledge-sharing intention has a positive relationship with the col-

laboration behaviour within the institution and with other organisations, respectively. Results confirmed that H8

(β = 0.465, p < 0.001) and H9 (β = 0.320, p < 0.001) are strongly impacted by knowledge-sharing intention.

6. Conclusion and future work

6.1. Conclusion

This study proposed that knowledge-sharing intention affects the collaborative behaviour among professors and research-

ers positively in the specific context of a public Portuguese HEI. In order to reach this main objective, the conceptual

research model was developed based on the TRA theory. This study applied PLS-SEM to analyse the data with the appli-

cation of a bootstrapping technique for significance testing. First, the individual factors (i.e. intrinsic motivation, extrin-

sic motivation and networking) that could positively affect the attitude towards knowledge sharing were examined and

analysed, followed by how attitude towards knowledge sharing, subjective norm and trust affect the knowledge-sharing

intention, and finally, how the latter affects internal and external collaborative behaviour.

The results indicated that intrinsic motivation and networking were the factors that positively affected the attitude

towards knowledge sharing, while extrinsic motivation did not influence it. It is believed that HEIs and their members

should establish mechanisms based on the intrinsic motivation and the networking in order to promote and encourage

knowledge sharing.

The analysis of results also allowed for the identification of trust as the variable that more strongly affects the

knowledge-sharing intention, which is in accordance with other studies reported in the literature.

Finally, the study identified that knowledge-sharing intention has a positive influence in collaborative behaviour, with

this influence being stronger in the case of internal rather than external collaborative behaviour.

6.2. Scientific and managerial implications

The literature suggests that this theme is quite relevant and that there is an evident lack of empirical studies that properly

investigate the relationship between knowledge-sharing and collaborative behaviour in HEIs. In a scientific perspective,

this study contributed to the advancement of knowledge in the area, specifically based on empirical results, since previ-

ous studies based on empirical data mostly focused on business organisations or non-European HEIs, with only few ones

have been conducted in Europe, and in particular in Portuguese HEIs.

In a managerial perspective, this work contributes to the identification of relevant facts related to the knowledge shar-

ing in the context of a Portuguese HEI. The results obtained can support the institution’s management in the strategies

definition and development of future actions, in order to promote an organisational culture based on knowledge manage-

ment that significantly leads to knowledge sharing and collaboration relationships.
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Ryan and Deci [45] argue that the factors in social contexts, such as interpersonal events and structures that conduce

towards feelings of competence during action, can enhance intrinsic motivation because they allow satisfaction of the

basic psychological need for competence. In addition, several studies in the literature observe that people, when exposed

to intrinsically motivated others, are more probably to behave in similar ways. Thus, considering that the results of this

study show that members of this HEI prioritise the intrinsic motivation, it is possible to suggest that the institution should

establish mechanisms favourable for effective knowledge sharing such as the following:

• Encouraging members to share knowledge by organising open discussions, forums, seminars or colloquiums, or

applying communities of practice with the aim to create a collaborative sharing environment among members

with a common scientific interest;

• Making the individuals’ sharing activities and knowledge contributions more visible to the remaining of the insti-

tution can enhance intrinsic motivation and so encourages knowledge-sharing and collaborative behaviour.

6.3. Limitations and future research

Since the data collection was restricted to one Portuguese public HEI, the conclusions cannot be extended to other institu-

tions, thus making it impossible to generalise the obtained conclusions.

Considering the limitation of the study and that the literature review showed that most of the studies focused on a sin-

gle HEI or a single country, future researches should apply this study to other Portuguese HEIs in order to obtain more

data and better characterise Portuguese HEIs’ knowledge-sharing and collaboration behaviour. Then, it will be interest-

ing to compare our results with the ones from HEIs from other countries and cultures.

Particularly in the HEI where the study was conducted, it is intended, as future work, to study the demographic vari-

ables influence on the knowledge-sharing behaviour, as well as analysing and characterising the knowledge-sharing and

collaboration practices among researchers and/or teachers at this institution will also be important.
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