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Abstract

:

Placing online academic networks in the framework of social, cultural and institutional “deterritorialization,” the current paper aims at investigating the functionality of these new forms of transnational and trans-organizational aggregations as knowledge brokers. The emphasis is laid on the influence of human collective intelligence and consistent knowledge flows on research innovation, considering the role of organizational support within higher education systems. In this respect, the research relied on a questionnaire-based survey with 140 academics from European emerging countries, the data collected being processed via a partial least squares structural equation modelling technique. Evidence was brought that, as knowledge brokers, online academic networks are systems aimed to support the access to human collective intelligence and consistent knowledge flows which exert a positive influence on research innovation, both directly and indirectly, by means of formal and informal organizational support. As facilitators of collaborative environments for individuals with specialized knowledge, competence, expertise and experience, online academic networks have set themselves up as an agora for academics worldwide and as an outlet for their acumen and literacy.
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1. Introduction


The patterns of globalization—in the sense of “deterritorialization”—as posited by Tomlinson [1,2], imply that classical cultural–spatial, institutional and political–economic borders have been relativized nowadays by cross-border interdependencies and interconnections. Deterritorialization underpins the reality of “disembedding” social relationships from national-centric grounds, by giving way to transnational forms of association among individuals, organizations, networks and societies. In line with the globalizing attributes of modernity, new types of social aggregations emerge with a high potential to reframe the web of life and its subsequent processes.



The deterritorialization phenomena are also objectivized via the transition to the knowledge economy [3,4,5] which has entailed new challenges and imperatives for higher education systems: the goal to innovate and to be increasingly competitive has pushed higher institutions out of their domestic habitat and favoured knowledge transfer and sharing across organizations, countries or regions. By bridging the divide, universities, research centres and institutes have been progressively put into contact and external relations have been encouraged in both institutionalized and informal ways [5].



As sheer institutionalized relationships often lack flexibility and rapid adjustments, more dynamic social aggregations have sprung to support trans-organizational knowledge renewal by means of inter-organizational learning, good practices and access to the work of reputed scholars in different fields [5]. Built on the foundations of the digital era and of the network society [6,7,8,9,10,11,12] with a view to support the transformation of adaptive to generative learning [13,14,15], online academic networks have set the scene for new patterns of knowledge access, exchange, transfer, diffusion, discovery and so forth. Progressively, under the aegis of the Internet which “facilitates circulation of knowledge” and reframes collaboration among peers [16], online academic networks emerged as knowledge brokers for various categories of stakeholders, putting up a stronger rationale in terms of knowledge sharing.



Building on this logic and given the fact that knowledge brokerage is yet to be thoroughly researched in the academia field, the current paper intends to discuss the role of online academic networks as knowledge brokers able to generate significant value by bridging scholars from developed economies with their counterparts from emerging economies, by allowing and potentiating the access to an agora of human collective intelligence, to cutting-edge studies, projects, events and so forth, to educational and research centres with less available resources. By assuming both interconnector and gatekeeping roles, as portrayed by Belso-Martinez et al. [17] within the context of clusters and by means of sharing knowledge among the network members (be they individuals or organizations), the online academic networks—founded on intensive usage of the information and communication technology—succeed in keeping people connected and stimulating cohesive network structures.



In this front, the research challenge is twofold.



On the one hand, its focus is to investigate the relationship between the knowledge brokerage function of online academic networks in terms of knowledge transfer from well-reputed scholars and organizations to their less-resourceful counterparts (including here lower research budgets, poorer research infrastructure and logistics, less experience and expertise of research teams in specialized fields, etc.).



On the other hand, emphasis is laid on the mediating role of the organizational support in knowledge brokerage performance. Here, the research questions regard whether less-resourceful organizations encourage, both formally and informally, that their members access and capitalize the resources made available by knowledge brokers and to what extent is innovation influenced by such actions. In this point, the research endeavour is intended to provide a suitable answer to the extant knowledge gap revealed by Hammami et al. [18] who underscore that the role of organizational support is still under-researched although credited as relevant within the knowledge brokerage framework.



Pursuant to these argumentative directions, the paper was structured in five main sections, as follows: firstly, the literature review was presented; secondly the research hypotheses and model were developed; thirdly, the material and method were accounted for: fourthly, the results of the investigation were reported and, finally, the findings were discussed and conclusions were drawn.




2. Literature Review


Starting from the state-of-the-art, online academic networks have achieved new functions and roles, among which their capacity as knowledge brokers has steadily come forth. Knowledge brokers refer to the individuals or organizations that yield benefits from transferring ideas from where they are well-known and developed to where they engender innovative opportunities [19,20]. Placed in the framework of knowledge management, knowledge brokerage (brokering) has come forth as a topical research interest, with a special focus on the private sector. Nevertheless, addressed as a comprehensive pathway to spread knowledge within and across organizations and as an innovation-facilitating mechanism, knowledge brokerage has incrementally surpassed the boundaries of the business environment, immersing into the public sector. At this level, three different settings have been advanced on purpose to capture its objectivation functions beyond the private sector, that is the knowledge system framework (i.e., referring to the facilitator role of knowledge brokerage in the generation, diffusion and capitalization of knowledge), the transactional framework (i.e., portraying knowledge brokers as linkage agents who ensure substantive bonds between knowledge creators and users) and the social change framework (i.e., approaching knowledge brokers as enhancers of knowledge conducive to positive social outcomes or to capacity building) [21].



Either seen as knowledge transfer facilitators or as innovators, knowledge brokers are acknowledged for their capacity to translate knowledge and to harmonize social differences, to act as individual or organizational entities which leverage the potential of specialized networks to access, combine, transform knowledge in new useful ways [18,19,20]. Knowledge brokers are constantly oriented to bridge the gaps between resources and knowledge by establishing systemic connections which facilitate interactions and relationships among different parties that otherwise would not be connected and/or able to communicate [22]. In this front, Malinovskyte, Mothe and Rüling [21] deem that the ever more fragmented societies and economies provide steadily increasing opportunities for knowledge brokerage as well as an increasing need for empirically grounded knowledge enabling the design of effective brokerage roles in the future.



Networks play an important role in the innovative knowledge brokerage because knowledge brokers rely on their social networks to select partners that could be useful and interested in the new knowledge [23,24], analysing the external environment in search for potential opportunities and how to address them. Here, online academic networks emerge as knowledge brokers, especially in their capacity as mediators, bridging structural holes [4,18,25,26]. Structural holes refer to the absence of a link between two contacts that are both linked to a third actor [27], resulting in a situation in which ‘people on either side of a structural hole circulate in different flows information’ [28] (p. 209).



The existence of structural holes constitutes opportunities for third parties to mediate the flow of information among disconnected actors [29,30].



Hargadon [31] builds upon the notion of structural holes and further expands the fragmented environments within the scope of knowledge brokerage. Fragmented environments are marked by the phenomenon of ‘small worlds,’ allowing knowledge brokers to operate in a context in which every domain is characterized by habitualized actions, interactions and beliefs resulting in distinct ‘institutional logics’ [32]. On purpose to overcome the boundaries of these disconnected entities, online academic networks in their capacity as knowledge brokers sustain the emergence and development of significant value within and across worldwide organizations [5,33], the advances in knowledge management encompassing sharing knowledge among network members at a global level [34,35].



The configuration of the digital era—as objectivized via intensive use of information and communication technologies (ICTs) and (hyper)connectivity [36,37]—stimulates the emergence of new forms of collective intelligence and types of collaboration throughout the network [38,39]. In this regard, different studies [40,41] have posited that collective intelligence fostered by groups working both face-to-face and virtually could lead to a higher level of knowledge production and to better performance and thus innovation. Online networks have dramatically increased the speed of knowledge sharing and exchanging, posing a noteworthy influence on the innovation capacity of the collective intelligence [5,42].



This approach has progressively pushed knowledge management conceptualizations towards academia, as supported by a myriad of studies [43,44,45,46,47] and has brought forward the value of non-tangible assets comprising capacities, processes, talents and skills, networks of collaborators and contacts [48,49,50]. Most of today’s networks surpass the borders of the organization, developing inter-organizational and trans-organizational relationships within a collaborative macro-environment [51].



In this context, online academic networks as knowledge brokers ensure stronger collaboration tools, setting the scene for an agora for the reification of human collective intelligence. Networks arise as social systems with the global objective of knowledge sharing among academics, researchers, institutions and communities who accepted generative learning as a common value. By attributing a systemic functionality to networks in line with the scope of knowledge brokerage, the collective human intelligence becomes the driving force of consistent flows of innovation and of competitiveness achievements [5,52,53].



Laying emphasis on the relational processes among worldwide researchers and academics, the research of Vătămănescu et al. [5] discussed the role of online academic networks in knowledge sharing. A new termed was introduced and coined, namely the network-based intellectual capital, defined “as an intricate configuration and consistent interaction among people, knowledge, information, expertise, competences, know-how within complex and dynamic online social networks.” (p. 596). In this vein, the systemic logic of trans-organizational flows relied on a twofold goal: the individual’s purposeful actions to gain access to the network’s resources for self-improvement and the organizational purposeful strategies to harness new knowledge wells for capacity building and innovation.



Therefore, individuals are put in motion and collaborate due to a dyadic rationale. Moreover, according to the rationale of the knowledge-based society, the substantive relationships among individuals aim to support knowledge transfer and sharing, thus turning themselves into key drivers of innovation [54,55,56]. This is also underlined by Valkokari et al. [57] when discussing the importance of collaboration processes in the framework of networked innovation. Via collaboration on various research projects, via sharing experience and expertise among the network actors, new sources of knowledge emerge and innovative outcomes are generated [58].



At this level, organizational support is crucial in both shaping and legitimizing individuals’ understandings and appropriate actions towards knowledge brokerage [31] (p. 53). Organizational support is credited with a high influence in capitalizing knowledge brokerage with a view to innovation [18,19]. For example, as a conclusion of their study, Leon and Vătămănescu [59] (p. 460) urge that “in order for the strategic approach to be successful, it is necessary for the decision makers to define the objective (what type of knowledge they want to share and why), to define the message [...] then to evaluate the effects.” The authors presume that the organization’s institutionalized systems for knowledge acquisition are of the essence in order to engender innovation.



This perspective was previously assumed by other studies [60,61,62] which addressed the need for clear institutional policies and practices for knowledge generation, diffusion, accumulation and embodiment and the development of a specific organizational behaviour and culture in this respect. Therefore, transforming knowledge-based processes in pivotal innovation factors often require explicit organizational strategies and capacities to fuel and channel knowledge among and across specialized networks [52,63,64,65].




3. Research Hypotheses and Model


Based on the previous theoretical developments, five main hypotheses were formulated, as follows:




	H1:

	
As knowledge brokers, online academic networks support the access to human collective intelligence which exerts a positive influence on research innovation.




	H2:

	
As knowledge brokers, online academic networks support consistent knowledge flows which exert a positive influence on research innovation.




	H3:

	
The access to human collective intelligence within online academic networks exerts a positive influence on organizational support, be it formal (H3a) or informal (H3b).




	H4:

	
The consistent knowledge flows within online academic networks exert a positive influence on organizational support, be it formal (H4a) or informal (H4b).




	H5:

	
Organizational support exerts a positive influence on research innovation, be it formal (H5a) or informal (H5b).









By corroborating the inferred relationships among the constructs, we developed research model illustrated below (Figure 1).




4. Materials and Methods


4.1. Data Collection and Sample


A total of 140 academics from European emerging countries participated to the current study. Subjects were invited to contribute to a questionnaire-based survey on the configuration and functions of online academic networks during two international academic events held in September and November 2017, in Romania. Participants were asked to fill out a self-administered questionnaire comprising 38 closed-ended questions and socio-demographic items. At this level, the great majority of respondents were aged between 36 and 45 years old, had an experience in the field of more than 10 years and joined more than 3 specialized online academic networks in social sciences.




4.2. Measures


The research aimed at testing the relationships between five main multi-item constructs in line with the prior theoretical developments, that is: (a) Human Collective Intelligence (referring to the active presence of well-reputed scholars in the online academic networks—6 items); (b) Consistent Knowledge Flows (referring to the communication and interaction flows developed on a regular basis among the members of the online academic networks—7 items); (c) Formal Organizational Support (referring to the institutional policies and practices for encouraging knowledge processes within online academic networks—3 items); (d) Informal Organizational Support (referring to the non-institutionalized practices for encouraging knowledge processes within online academic networks—2 items); (e) Research Innovation (referring to the new research deliverables in terms of articles published in high-ranked journals, international research projects, etc.—6 items).



All the constructs were designed as reflective and were measured using a 5-point Likert scale ranging from 1 (to a very small extent) to 5 (to a very great extent). In this vein, the constructs consisted of previously developed indicators (as described in the introductive section), both exogenous and endogenous variables depending on self-reported measures.





5. Results


5.1. Measurement Model Assessment


The Partial Least Squares Structural Equation Modelling (PLS-SEM) norms [66,67] and SmartPLS software [68] were employed to assess the model fit (GoF), the measurement model and the structural model. The model fit (GoF) was indicated by means of the value of the standardized root mean square residual (SRMR = 0.074), which was found to be lower than 0.08 threshold introduced by Hu and Bentler [69]. Therefore, the measurement model was further analysed and the results were reported in the tables below (Table 1, Table 2 and Table 3).



The statistics presented in Table 1 indicate that the five reflective constructs included in the model (Consistent Knowledge Flows; Formal Organizational Support; Human Collective Intelligence; Informal Organizational Support; Research Innovation) meet the reliability and validity criteria (Cronbach’s α > 0.7; rho_A > 0.7; composite reliability CR > 0.8; AVE > 0.5) indicated by the specialized literature [67,70,71].



The statistics detailed in Table 2 and Table 3 demonstrate that the measurement model meets discriminant validity criteria, the results reported in Table 2 showing that the squared correlations are lower than the diagonal values (AVE values)—as Fornell and Larker [70] highlighted and the results presented in Table 3 showing that the heterotrait-monotrait ratio (HTMT) of correlations are lower than 1 (HTMT values < 0.90 limit, as Henseler et al. [66,72] recommended).



According to Diamantopoulos and Siguaw [73], the criterion of no multi-collinearity among constructs was also met, as VIF values of the constructs (between 1.355 and 2.033) are lower than the threshold of 3.3.




5.2. Structural Model Assessment


As the measurement model complied with all PLS-SEM requirements [66,67], the structural relationships were analysed using a 5000-samples bootstrap procedure as indicated in Hair et al. [67,74]. The results were illustrated in Figure 2.



The results of structural relationships assessment indicate that the model explains 72% of the variance of Research Innovation, respectively 47.9% of Informal Organizational Support; 21.8% of Formal Organizational Support (see R square values in Table 4) and each dimension exerts a significant influence on Research Innovation (as shown by the path coefficients and their statistical significance in Table 5).



As Figure 2 and Table 5 indicate, the variable Research Innovation is positively and directly influenced by the variables Formal Organizational Support (β = 0.157; t = 3.131; p = 0.022; H5a is thus supported) and Informal Organizational Support (β = 0.181; t = 2.417; p = 0.02; H5b is thus supported), while each of the exogenous variables Human Collective Intelligence and Consistent Knowledge Flows exert both direct and indirect effects on Research Innovation via Formal Organizational Support and Informal Organizational Support, confirming H1 and H3 as follows.



In support of H1, statistics reported in Table 5 highlighted the positive direct effect of Human Collective Intelligence on Research Innovation (β = 0.347; t = 4.853; p < 0.001) and the positive indirect effects via Formal Organizational Support (Human Collective Intelligence → Formal Organizational Support → Research Innovation: β = 0.045; t = 2.196; significant at p = 0.028), respectively via Informal Organizational Support (Human Collective Intelligence → Informal Organizational Support → Research Innovation: β = 0.075; t = 1.896; marginally significant at p = 0.058), whereas the relationships Human Collective Intelligence → Formal Organizational Support (β = 0.288; t = 3.425; p = 0.001; H3a thus being accepted) and Human Collective Intelligence → Informal Organizational Support (β = 0.413; t = 5.078; p < 0.001; H3b thus being accepted), are positive and significant.



In support of H2, there can be observed the positive direct effect of Consistent Knowledge Flows on Research Innovation (β = 0.353; t = 5.030; p < 0.001) and the positive indirect effects via Formal Organizational Support (Consistent Knowledge Flows → Formal Organizational Support → Research Innovation: β = 0.037; t = 2.029; significant at p = 0.042), respectively via Informal Organizational Support (Consistent Knowledge Flows → Informal Organizational Support → Research Innovation: β = 0.066; t = 2.321; significant at p = 0.02). The relationship between Consistent Knowledge Flows and Formal Organizational Support (β = 0.236; t = 2.594; p = 0.01; H4a is thus validated), respectively the relationship between Consistent Knowledge Flows and Informal Organizational Support (β = 0.363; t = 4.352; p < 0.001; H4b is thus validated), are both positive and significant.





6. Discussion and Conclusions


6.1. Summary and Discussion of Findings


The testing of the inferred relationships brought to the fore that all the hypotheses were confirmed in the case of the present research sample and framework.



In this respect, the findings showed that, as knowledge brokers, online academic networks are systems aimed to support the access to human collective intelligence which exerts a positive influence on research innovation, both directly and indirectly by means of formal and informal organizational support. As facilitators of new social aggregations of individuals with specialized knowledge, competence, expertise and experience, online academic networks have become an agora for academics and researchers worldwide and an outlet for their works and projects. As proven within the scope of the present study, online academic networks succeed in their role of knowledge brokers as different forms of acumen and literacy are efficiently transferred from where they are known and developed to where they engender innovative opportunities, giving thus credit to Kislov, Wilson and Boaden’s [19] and Malinovskyte, Mothe and Rüling’s [21] approaches on knowledge brokerage and to Vătămănescu et al.’s [5] research on the network-based intellectual capital.



Acknowledging the transactional and social change frameworks of knowledge brokerage, as well, the paper has revealed the role of online academic networks in being systems which actively construct communication flows between knowledge creators and users, hence enhancing knowledge productive of capacity building. The results are consistent with previous evidence brought about by various studies [18,21,26,30] when referring to creating bonds and bridging structural holes. Here, the findings underscore the positive and significant influences of the consistent knowledge flows among academics on research innovation in European emerging countries.



The validation of the hypotheses indicated that the linkages among peers happen both spontaneous, as direct and self-directed endeavours and by means of organizational support, be it formal and informal. Focusing on the latter, fragmented environments are also encouraged to be linked via institutional policies and practices, thus supporting prior insights [59,61,62,64,65]. Nevertheless, as the results indicated, the individual-level undertakings have a higher influence on the innovative outcomes. A possible explanation in this regard could be the fact that, in the case of the current research sample, the organizational support is not always explicit and consistent as to substantially determine academics to resort to online academic networks as knowledge wells.




6.2. Research Originality and Implications


The study adds to the extant literature in several main ways.



Firstly, it places the issue of knowledge brokerage within the framework of the academia field, given the scarcity of previous argumentative endeavours on the topic. As mentioned in the theoretical section, most of the studies approaching knowledge brokers and brokerage were dedicated to the for-profit sector, with a slight transition to the public domain over the past years. At this level, the research can be deemed as a useful piece conducive to an overall picture of the non-profit sector in terms of knowledge acquisition, diffusion, conversion and sharing.



Secondly, its scope exceeds the boundaries of an organization-centric perspective, giving credit to topical social, cultural and institutional phenomena in terms of deterritorialization. Focusing on online academic networks as knowledge brokers, the study brings forward the translocation of collaborative relationships, of knowledge associations and flows. Knowledge brokerage is thus extrapolated to transnational and trans-organizational levels, supporting the opportunity of bridging fragmented environments and, implicitly, structural holes beyond institutional borders and formal policies. As the findings themselves posited, spontaneous and individual-driven initiatives proved to be more powerful than mandatory norms in triggering and achieving research innovation. Nevertheless, by including organizational support as a mediating variable in the analysis, the paper provided a fresh insight and responded to the research gap signalled by different investigations [5,18,59].



Thirdly, taking the aforementioned insight further, the study emphasizes the importance and relevance of capitalizing human collective intelligence and consistent knowledge flows by academics from emerging countries. Either placed in developed or in emerging countries, the higher education systems are subject to an ongoing process of innovation, especially in the vein of the network society and of the knowledge-based economy. Here, the intensive usage of the information and communication technology for sharing knowledge among the members of online academic networks (be they individuals or organizations) is liable to provide fruitful grounds for capacity building.



Nowadays, the imperative for competitiveness is no longer a keystone of the for-profit sector, it has strongly immersed into the logic and existence of all kinds of organizations. Universities, research centres and institutes are funded (financially rewarded by the state and other stakeholders) based on their multifold performance, research innovation arising as a key criterion in many classifications. This is one of the main reasons why the access to the acumen of well-reputed scholars from top-ranked higher education institutions emerges as a key success factor for the less resourceful institutions. Subsequently, this reality should actually determine the management of universities to purposefully act towards establishing explicit institutional policies and practices for knowledge capitalization, towards cementing a collaborative organizational culture.




6.3. Research Limits and Future Avenues


As any other study, the current one has several limitations and would benefit from further improvements.



On the one hand, the convenience research sample is rather small and only comprises subjects from European emerging countries. The provided perspective is therefore context-specific and mainly unidirectional as the inferred relationships focus on the knowledge flows from well-known academics and institutions to the less resourceful counterparts and on the inherent innovative research outcomes. In this point, future studies may test the hypotheses in larger frames of reference and with higher samples.



On the other hand, the research addressed the frameworks of knowledge brokerage (i.e., knowledge system, transactional and social change frameworks) as an aggregate in the context of online academic networks. At this level, future studies may harness and leverage a more in-depth perspective on one of the three frameworks.



Finally, the research method and technique employed in the current study and, implicitly, the overall analysis would benefit from complementary investigations based on a different methodological design. For example, the usage of social network analysis would enrich the argumentative substance of the dedicated endeavours to knowledge brokerage.
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Figure 1. Research model with hypotheses. 
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Figure 2. Structural model. 






Figure 2. Structural model.



[image: Systems 06 00011 g002]







[image: Table] 





Table 1. Construct Reliability and Validity.






Table 1. Construct Reliability and Validity.





	Constructs
	α
	rho_A
	CR
	AVE





	Consistent Knowledge Flows

(7 items: CHF2; CHF3; CHF4; CHF5; CHF6; CHF7; CHF9)
	0.924
	0.928
	0.939
	0.686



	Formal Organizational Support

(3 items: OS1; OS3; OS6)
	0.890
	0.924
	0.931
	0.818



	Human Collective Intelligence

(6 items: HCI3; HCI5; HCI6; HCI8; HCI9; HCI10)
	0.897
	0.903
	0.920
	0.659



	Informal Organizational Support

(2 items: OS7i; OS8i)
	0.838
	0.838
	0.925
	0.860



	Research Innovation

(6 items: CER4; CER5; CER6; CER8; CER9; CER1)
	0.892
	0.894
	0.918
	0.651







Abbreviations in the table: α (Cronbach’s α coefficient), rho_A (rho_A coefficient, a consistent reliability measure of PLS construct scores), CR (Composite Reliability), AVE (Average Variance Extracted).
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Table 2. Fornell-Larcker Criterion.
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	Consistent Knowledge Flows
	Formal Organizational Support
	Human Collective Intelligence
	Informal Organizational Support
	Research Innovation





	Consistent Knowledge Flows
	0.828
	
	
	
	



	Formal Organizational Support
	0.405
	0.905
	
	
	



	Human Collective Intelligence
	0.588
	0.427
	0.812
	
	



	Informal Organizational Support
	0.606
	0.474
	0.626
	0.928
	



	Research Innovation
	0.730
	0.533
	0.735
	0.686
	0.807
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Table 3. Heterotrait-Monotrait Ratio (HTMT).
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	Consistent Knowledge Flows
	Formal Organizational Support
	Human Collective Intelligence
	Informal Organizational Support
	Research Innovation





	Consistent Knowledge Flows
	
	
	
	
	



	Formal Organizational Support
	0.435
	
	
	
	



	Human Collective Intelligence
	0.640
	0.452
	
	
	



	Informal Organizational Support
	0.679
	0.538
	0.717
	
	



	Research Innovation
	0.802
	0.584
	0.812
	0.794
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Table 4. R square.






Table 4. R square.









	
	R Square





	Formal Organizational Support
	0.218



	Informal Organizational Support
	0.479



	Research Innovation
	0.720










[image: Table] 





Table 5. Structural Model Relationships.






Table 5. Structural Model Relationships.





	
Effects

	
β

	
M

	
Stdev

	
T

	
P

	
2.5% CI

	
97.5% CI

	
Hypothesis






	
Human Collective Intelligence → Research Innovation (Direct)

	
0.347

	
0.347

	
0.072

	
4.853

	
0.000

	
0.200

	
0.484

	
H1 supported




	
Human Collective Intelligence → Formal Organizational Support → Research Innovation (Indirect)

	
0.045

	
0.045

	
0.021

	
2.196

	
0.028

	
0.012

	
0.091




	
Human Collective Intelligence → Informal Organizational Support→ Research Innovation (Indirect)

	
0.075

	
0.077

	
0.039

	
1.896

	
0.058

	
0.012

	
0.164




	
Consistent Knowledge Flows→ Research Innovation (Direct)

	
0.353

	
0.355

	
0.070

	
5.030

	
0.000

	
0.215

	
0.487

	
H2 supported




	
Consistent Knowledge Flows → Formal Organizational Support → Research Innovation (Indirect)

	
0.037

	
0.036

	
0.018

	
2.029

	
0.042

	
0.006

	
0.075

	




	
Consistent Knowledge Flows → Informal Organizational Support→ Research Innovation (Indirect)

	
0.066

	
0.063

	
0.028

	
2.321

	
0.020

	
0.015

	
0.124

	




	
Human Collective Intelligence → Formal Organizational Support

	
0.288

	
0.291

	
0.084

	
3.425

	
0.001

	
0.126

	
0.456

	
H3a supported




	
Human Collective Intelligence → Informal Organizational Support

	
0.413

	
0.416

	
0.081

	
5.078

	
0.000

	
0.255

	
0.574

	
H3b supported




	
Consistent Knowledge Flows → Formal Organizational Support

	
0.236

	
0.237

	
0.091

	
2.594

	
0.010

	
0.053

	
0.408

	
H4a supported




	
Consistent Knowledge Flows→ Informal Organizational Support

	
0.363

	
0.361

	
0.084

	
4.352

	
0.000

	
0.192

	
0.523

	
H4b supported




	
Formal Organizational Support → Research Innovation

	
0.157

	
0.155

	
0.050

	
3.131

	
0.002

	
0.059

	
0.253

	
H5a supported




	
Informal Organizational Support→ Research Innovation

	
0.181

	
0.180

	
0.075

	
2.417

	
0.02

	
0.039

	
0.334

	
H5b supported








Abbreviations in the table: β (Beta coefficient), M (Mean), Stdev (Standard Deviation), T (T-test statistics), P (p value), CI (Confidence Intervals).
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