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Abstract: This study examines how geographic context shapes knowledge 
spillovers and innovation performance in the healthcare sector. Drawing on the 
open innovation paradigm, the knowledge spillover theory of innovation, and 
the regional innovation systems (RIS) framework, it analyses how healthcare 
professionals (HCPs) and medical technology company representatives 
(MedTechs) exchange knowledge and foster innovation across regions with 
varying knowledge-economy competitiveness. A quantitative cross-sectional 
design was applied using data from 97 Austrian participants. Analyses of 
variance and moderated moderation modelling tested the effects of professional 
group and regional competitiveness on the link between knowledge spillovers 
and innovation performance. Results show that knowledge spillovers 
significantly enhance innovation performance, particularly in competitive 
regions. A significant three-way interaction among spillovers, profession, and 
region indicates that innovation outcomes depend on both organisational and 
geographic conditions. The study advances open innovation and RIS research 
by clarifying how regional characteristics shape healthcare innovation. 
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1 Introduction 

Companies are shifting from closed to open corporate innovation strategies because 
internal resources alone can no longer meet the demands of multifaceted markets in the 
knowledge-based economy (Chesbrough, 2003; Sakakibara, 2002). By linking a view of 
knowledge as a competitive advantage with open innovation strategies, companies can 
access a wide range of internal and external knowledge resources, enriching their 
innovative capacity and enhance their adaptability in highly competitive market 
environments. 

These approaches may be applied via social media platforms to promote collaboration 
and knowledge sharing among companies and customers. This interaction is fundamental 
to helping people stay informed and encouraging innovation. In the healthcare field, this 
ultimately can lead to improved services and medical advances (Ventola, 2014). 

Few studies have examined how geography influences social media dynamics in 
healthcare and the resulting knowledge spillover unintentional transfer of internal and 
external knowledge among individuals or companies (Jaffe et al., 1993). Measuring and 
quantifying the multifaceted process of knowledge spillover is challenging (Buzard et al., 
2020; Feldman, 2004). 

The central aim of this study is to examine how HCPs and MedTechs share 
knowledge through social media and how various regions within the knowledge economy 
affect knowledge transfer and innovation in healthcare. It draws on the concepts 
introduced by Jaffe et al. (1993), particularly knowledge spillovers and the role of 
geographic proximity in facilitating innovation. This contributes to a more nuanced 
understanding of open innovation in the healthcare context. 

2 Literature review 

2.1 Open innovation and knowledge spillover theory 

The theoretical foundation of this study lies in the knowledge spillover theory of 
innovation, which posits that innovation arises not only from deliberate R&D but also 
from the diffusion of knowledge across organisational boundaries (Griliches, 1998). 
Knowledge spillovers enable companies and individuals to benefit from the ideas and 
technologies developed by others, often through informal interactions (Audretsch and 
Keilbach, 2007). Recent scholarship emphasises that these spillovers are a crucial driver 
of entrepreneurship, as they “enable entrepreneurs to learn from the business environment 
and develop new skills” (Audretsch et al., 2025). 

This concept is complemented by the open innovation paradigm, which views firm 
boundaries as permeable, allowing for multidirectional knowledge flows that foster 
collective learning and innovation (Chesbrough, 2003; Li et al., 2024). A company’s 
ability to benefit from these external flows depends on its absorptive capacity its ability 
to recognise, assimilate, and apply new external knowledge (Cohen and Levinthal, 1990). 
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2.2 Knowledge spillovers in the healthcare context 

Healthcare is a knowledge-intensive sector where innovation depends on collaboration 
between diverse actors, including healthcare professionals (HCPs), research institutions, 
and medical technology companies. This dynamic is empirically supported by recent 
studies, such as Soltani et al. (2025), who demonstrated the existence of ‘quality 
improvement spillovers’ in hospitals. Their research revealed that targeted quality 
improvements in one area can lead to positive spillover effects in other clinical areas, 
suggesting that innovation can diffuse throughout the healthcare ecosystem.  
University-industry interactions and medical research institutions are central to 
facilitating these spillovers and supporting innovation (Mao and Chen, 2025). 

2.3 Regional innovation systems and geographic proximity 

Regional innovation systems (RIS) provide the framework within which spillovers are 
generated and absorbed (Cooke et al., 1997). Geographic proximity facilitates formal and 
informal knowledge exchange, which is critical for learning and the diffusion of complex 
knowledge (Wilkinson and Arcaute, 2023). However, while proximity remains vital, 
digitalisation is transforming these dynamics. Cuvero et al. (2025) highlight that the 
absorption of knowledge spillovers relies on entrepreneurs’ interactive learning and their 
ability to establish social and cognitive proximity within innovation networks. With the 
growing integration of digital tools and social media, these forms of proximity are 
increasingly reproduced in virtual environments, enabling knowledge exchange and 
spillover absorption beyond physical boundaries. 

2.4 Digital platforms and social media as catalysts for knowledge spillovers 

Social media and digital platforms have become crucial catalysts for open innovation in 
healthcare, enabling HCPs and MedTech companies to exchange professional insights, 
discuss new technologies, and foster innovation communities (Ventola, 2014). This 
creates a symbiotic relationship between knowledge management and digital tools. A 
recent bibliometric analysis by Stoumpos et al. (2024) asserts that “knowledge 
management and digital innovation are symbiotic in healthcare. Digital tools provide 
platforms for capturing, storing, and analysing knowledge”. This underscores the 
growing importance of interdisciplinary collaboration between healthcare providers, 
technologists, and policymakers in fostering innovation and resilience in modern 
healthcare systems (Zhang and Sung, 2023). 

3 Hypothesis development 

The existing literature demonstrates that knowledge spillover effects arising between two 
populations with complementary expertise can drive innovation. In this case, HCPs 
contribute practical and clinical insights, whereas MedTechs provide technological 
expertise and innovative capabilities (Kwon et al., 2022). 

The interrelationship between geographical factors, knowledge spillover, and 
innovation performance in healthcare is complex. This study analyses knowledge 
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economy regions characterised by high levels of knowledge-intensive activities, strong 
research institutions, and supportive innovation ecosystems (Cooke, 2001). The European 
Spatial Planning Observation Network (ESPON) classification (Szendrei et al., 2020) 
provides the analytical framework for examining geographical differences in shaping 
innovation patterns and knowledge exchange. However, the specific influence of these 
regional dynamics on knowledge spillover remains insufficiently explored (Bathelt et al., 
2004). 

Therefore, we hypothesise: 

H1.1.1 There is a significant difference between knowledge economy regions with 
regard to the knowledge spillover effect. 

The effects of knowledge spillover may vary substantially across regions, as suggested by 
region-based typologies (Szendrei et al., 2020). For instance, Vienna, Austria, 
exemplifies a science-based knowledge region due to its high concentration of scientific 
activity and highly educated human capital. In contrast, adjacent regions exhibit varying 
degrees of innovation intensity, reflecting differences in urbanisation and concentration 
of knowledge-based activities. 

H1.1.2 There is a significant difference between HCPs and MedTechs with regard to the 
knowledge spillover effect. 

This hypothesis builds upon prior research on knowledge spillover and innovation in 
healthcare. The two study groups represent distinct nodes within the healthcare 
innovation ecosystem, each with unique knowledge bases and interaction patterns. The 
variation in knowledge spillover effects between these groups can be interpreted through 
the concept of absorptive capacity (Cohen and Levinthal, 1990). HCPs may have a 
different capacity to recognise, assimilate, and apply external knowledge compared to 
MedTechs, who are focused on technological innovation. Understanding these structural 
and dynamic networks properties are crucial for improving the information diffusion and 
innovations (Tasselli, 2014). 

H1.1.3 There is a significant interaction effect between HCPs and MedTechs and the 
knowledge economy region. 

This hypothesis implies a complex interdependence between the two groups and the 
regional innovation environment in which they operate. Knowledge economy regions can 
be differentiated by their innovation performance, scientific output, human capital, and 
the strength of their knowledge exchange ecosystems, aligning with the concept of the 
RIS. An RIS comprises the network of institutions, actors, and interactions within a 
specific geographical area that collectively facilitate the creation, diffusion, and 
utilisation of knowledge and innovation. It emphasises the importance of regional 
proximity, institutional collaboration, and localised learning in fostering  
innovation-driven development (Asheim and Gertler, 2016). 

The interaction effect implied is influenced by the degree of urbanisation and 
concentration of knowledge-intensive activities in different regions. In areas that 
encompass major urban centres and second-tier cities, the proximity and density of 
healthcare institutions, research centres, and medical technology companies may 
facilitate intense knowledge sharing and spillover. According to innovation diffusion 
theory, Rogers (1969) suggests that the rate at which new ideas and technologies spread 
varies in different social systems. 
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This section discusses the conceptual path model developed for this study (Figure 1), 
that shows the interplay between knowledge spillover and innovation performance among 
the two study groups within specific geographical settings. It illustrates the assumed 
relationships between knowledge spillover effect (independent variable) and innovation 
performance (dependent variable), incorporating innovation performance (moderator) and 
knowledge economy region (second-level moderator). The model reflects the theoretical 
assumptions guiding the moderated moderation analysis, displaying the core relationship 
in this model between knowledge spillover effects and innovation performance, which is 
essential for understanding knowledge diffusion. 

H2Moderation A positive correlation exists between knowledge spillover effects and 
innovation performance within the healthcare and medical technology 
sectors. 

This hypothesis is consistent with Tasselli (2014), which underlines the role of 
professional networks in disseminating information and innovations. Studies on spatial 
clustering of economic activity and its relation to knowledge creation in interactive 
learning processes. It has been found that a combination of strong local buzz, defined as 
the spontaneous, ongoing exchange of information, ideas, and knowledge that occurs 
through face-to-face interactions, social proximity, and informal networks within a 
specific geographic region. It facilitates trust-building, rapid knowledge diffusion, and 
collective learning, particularly in innovation-driven environments and densely clustered 
companies provides advantages (Bathelt et al., 2004). Such environments promote 
innovation particularly in dense, knowledge-driven regions. 

H3aModeration Knowledge spillover effects in healthcare and medical technology sectors 
are moderated by knowledge economy regions. 

H3bModeration Knowledge spillover effects in healthcare and medical technology sector 
are moderated by professional group. 

These hypotheses are grounded in research highlighting the influence of diverse 
knowledge bases on innovation and the expectation that interactions between HCPs and 
MedTechs enhance innovation performance through knowledge spillover. The 
moderation model (Figure 1) integrates knowledge economy regions as a contextual 
moderator a novel approach in the study of regional innovation systems and the 
geography of innovation (Asheim and Gertler, 2016; Cooke, 2001). 

H4aModeration Knowledge economy regions moderate the relationship between the two 
study groups and knowledge spillover effects. 

H4bModeration Knowledge economy regions moderate the relationship between the two 
study groups and innovation performance. 

These hypotheses reflect the understanding that regional characteristics substantially 
shape innovation dynamics. Certain knowledge economy regions possess more advanced 
physical and digital infrastructures, enabling efficient knowledge exchange and higher 
concentrations of skilled professionals and research institutions (Bathelt et al., 2004). The 
model’s emphasis on the interaction between professional group and regional context 
aligns with innovation diffusion theory (Rogers, 1969). The interaction between the two 
groups is expected to be moderated by these regional characteristics. Furthermore, 
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organisations often face a trade-off between exploration and exploitation. Medical 
technology companies may be inclined to pursue exploratory innovation, whereas HCPs 
might focus on best practise innovation (March, 1991). The interaction between these 
groups, moderated by the characteristics of knowledge economy regions, can lead to a 
balanced innovation strategy that combines exploratory and exploitative elements. 

4 Materials and methods 

4.1 Research design 

This study employs a quantitative, cross-sectional research design to investigate the 
moderating effects of professional group and geographic region on the relationship 
between knowledge spillovers and innovation in the Austrian healthcare sector. 

A 2 × 2 factorial design was implemented for the systematic examination of the main 
effects and interactions between independent variables. Two groups (HCPs and 
MedTechs) and knowledge economy regions (competitive knowledge-based economies 
and highly competitive knowledge-based economies) are considered. Additionally, a 
moderation analysis was conducted to examine the conditional effects of various 
moderators on the relationship. 

4.2 Data collection 

Data were collected via an online survey conducted in Austria using the SoSci Survey 
platform between 13 April and 13 May 2024. The initial outreach, conducted through 
systematic mailing campaigns, included 1,063 HCPs and 554 MedTech representatives. 
The final sample for analysis comprised 97 participants (45 HCPs and 52 MedTechs). 

4.3 Measurements and variables 

All constructs were measured using multi-item scales adapted from established literature 
to fit the healthcare context. The concept of knowledge spillover was operationalised 
using six adapted items from Wang and Jiang (2020). Construct measurement involved 
adaptation of the scale items to the specific target groups in healthcare. The responses 
given on a Likert scale from 1 (no implementation) to 7 (very intensive implementation), 
which allowed for an assessment of the degree of knowledge spillover (Cheng and Shiu, 
2019; Wang and Jiang, 2020). 

Innovation performance was assessed using a scale consisting of three items, adapted 
from the Song et al.’s (2019) scale as modified by Cheng and Shiu (2019). This scale 
ranges from 1 (performance much lower than targeted) to 5 (performance much higher 
than targeted) and allows a detailed assessment of innovation outcomes relative to 
predetermined targets. 

Knowledge economy regions were conceptualised as geographic areas displaying 
varying concentrations of knowledge-intensive industries, research infrastructure, and a 
highly educated workforce. Vienna, Austria, is considered a highly competitive 
knowledge-based region, in comparison to the other eight regions of Austria. Vienna has 
a focus on science-based activities and applied sciences, an availability of skilled labour, 
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and where technological advances are made (Szendrei et al., 2020). In this study, the 
regions were categorised into two levels: 

1 competitive knowledge-based economies 

2 highly competitive knowledge-based economies. 

4.4 Data analysis 

Data analysis was conducted using IBM SPSS version 28 and JASP version 0.18. The 
descriptive statistics included measures of dispersion and geographic parameters. 

A multidimensional approach was chosen to assess the normality of the data 
distribution. This included the Shapiro-Wilk test, supplemented by visual inspection of 
histograms, QQ diagrams, and box plots. In cases where the normality test yielded 
ambiguous results, both parametric and non-parametric tests were performed to ensure 
robustness of the results. 

Inferential statistics were calculated through two-way parametric analysis of variance 
(ANOVA), preceded by a Levene’s test to ensure the homogeneity of variances. Where 
parametric assumptions were not met, the non-parametric Kruskal-Wallis test was used 
instead. In addition, chi-square tests were conducted for categorical data analysis. 

To examine complex relationships between variables, a moderated moderation 
analysis was conducted, to allow the investigation of how the effect of an independent 
variable (knowledge spillover effect) on a dependent variable (innovation performance) is 
moderated by two interacting variables (Two groups and knowledge economy regions). 

5 Results 

5.1 Hypothesis 1 

A two-way ANOVA was conducted to examine the effect of two groups and knowledge 
economy regions on knowledge spillover values. The results showed that there were no 
statistically significant main effects between the two groups, F (1, 79) = 0.198, p =.757, 
η2p = 0.001 or knowledge economy regions, F (1, 79) = 2.951, p = 0.090, η2p = 0.036  
on the knowledge spillover effect scores. Additionally, there was no statistically 
significant interaction between the two groups and the knowledge economy regions,  
F (1, 79) = 0.096, p = 0.758, η2p = 0.001. 

5.2 Hypothesis 2 moderated moderation analysis 

A moderated moderation regression analysis was conducted to examine the relationship 
between the knowledge spillover effect and innovation performance. The analysis 
included innovation performance groups as a moderator, and this moderation was further 
influenced by knowledge economy regions. The R2 value for the model was 0.501, 
indicating that the model explained 50.1% of the variance in the dependent variable. This 
suggests a moderately strong relationship between the independent and dependent 
variables, moderated by the two groups. The result highlights the significance of the  
two groups in moderating the relationship between KSE and the outcome variable, 
offering insights into the variance explained by the model. 
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Figure 1 presents a conceptual path plot model. 

Figure 1 Conceptual path plot model of relationships between knowledge spillover and 
innovation performance 

 

Table 1 presents the results of a path analysis, showing how different variables and their 
interactions predictions innovation performance (Scale_IP). 

The path coefficients from the regression analysis are summarised in Table 1. The 
relationship between the knowledge spillover effect and the outcome variable innovation 
performance was significant (b = 0.654, SE = 0.086, z = 7.579, p < 0.001, 95% CI [0.485, 
0.823]). The interaction between knowledge spillover effect and knowledge economy 
regions also showed a significant positive effect on innovation performance (b = 0.242, 
SE = 0.087, z = 2.778, 95% CI [0.071, 0.412]). 

Additionally, the three-way interaction of knowledge spillover effect, two groups, and 
knowledge economy regions was significant (b = –0.172, SE = 0.086, z = –1.997,  
p = 0.046, 95% CI [−0.342, −0.003]. Other paths, including the direct effect of the two 
groups on innovation performance and the interactions involving the two groups and the 
two knowledge economy regions, were not statistically significant (all p-values > 0.05). 
These findings imply that knowledge spillover significantly influenced innovation 
performance. The influence was particularly marked when considering the interaction 
with the knowledge economy regions and the three-way interaction involving the two 
groups. 

Table 2 demonstrates how the two groups and knowledge economy regions influence 
innovation performance. 

The analysis in Table 2 shows a significant positive relationship between the 
knowledge spillover effect and innovation performance, particularly in higher knowledge 
economy regions. The impact for the more highly developed region was significant 
across both groups ( = 0.799 to 0.983, p < 0.001). The pronounced effect was also seen 
in the MedTechs in highly developed knowledge economy regions ( = 0.799,  
SE = 0.185, z = 4.319, p < 0.001, 95% CI [0.436, 1.162]). In contrast, no significant 
relationship was found in lower knowledge economy regions within the two groups  
( = 0.182, SE = 0.169, z = 1.079, p = 0.280, 95% CI [–0.148, 0.512]). The results 
underscore how intricate the relationship is between the knowledge spillover effect and 
the outcome variable. The contextual factors must be considered in understanding this 
relationship. 
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Table 1 Path coefficients 
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Table 2 Mediation effects of two groups and knowledge economy regions on innovation 
performance (Scale_IP) 
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6 Discussion 

The two study groups (HCPs and MedTechs) are similar in terms of knowledge spillover. 
This proves group differences exerted less influence than anticipated. One explanation 
could be the increasing integration of the healthcare and medical technology sectors, 
whereby interdisciplinary innovation processes become more interdisciplinary, the 
traditionally separate areas of the two groups begin to overlap. The concept of absorptive 
capacity may explain why both sectors show similar abilities in capturing spillovers 
(Cohen and Levinthal, 1990), with both groups may have the sufficient capacity to 
effectively identify, assimilate, and apply external knowledge. 

There was no significant main effect of the two groups or knowledge economy 
regions on the KSE scale scores and no interaction between these two factors. This lack 
of significance may reflect complexity of the relationships, which may be influenced by 
contextual and institutional conditions characteristics. This finding was unexpected. A 
possible explanation is that the healthcare sector is characterised by high levels of 
uncertainty and complexity, which may constrain it difficult for knowledge spillovers to 
occur. Additionally, healthcare is often subject to strict regulations and standards, which 
limit companies’ ability to innovate and adopt new technologies. 

The following hypothesis tested whether the knowledge economy moderates the 
relationship between the two study groups on one side, healthcare professionals (HCPs), 
and on the other side, medical technology companies (MedTechs) and knowledge 
spillover effects (KSE). Results demonstrate a significant positive association between 
regional knowledge-economy strength and innovation performance, confirming that 
knowledge spillovers exert a favourable influence on innovation within the healthcare 
sector. This observation accords with OECD evidence that knowledge-based economies 
are distinguished by intensive innovation dynamics and entrepreneurial capacity (OECD, 
2019). Nevertheless, the diffusion of knowledge through social media is highly  
context-dependent, influenced by geographical disparities in digital access, network 
density, and technological opportunity. Regions with well-developed digital 
infrastructures experience more efficient knowledge exchange, underscoring the 
necessity of investing in digital connectivity. OECD evidence underscoring the 
significance of local innovation systems and their part in regional performance through 
network mediated spillovers (OECD, 2019). 

A significant interaction occurs between knowledge spillover effects and knowledge 
economy regions as variables that influence innovation performance. The findings 
suggest that the relationship between KSE and innovation performance is moderated by 
knowledge economy region. This tendency is in line with the first hypothesis, confirmed 
by prior literature that indicates that knowledge economy regions can influence 
innovation capacity (Cooke, 2001). The further results of the moderation analysis showed 
a significant moderating effect, showing that regions strong knowledge economy regions 
play a role in amplifying the positive effects of knowledge spillovers on innovation 
performance. The finding is consistent with RIS perspective (Cooke, 2001) and 
conceptualisation of knowledge economy (Foray, 2004). 

The absence of a significant direct effect of professional group on innovation 
performance was unexpected. This pattern implies that group differences influence 
innovation indirectly primarily through their contribution to the regional knowledge 
economy. Hence, the impact of healthcare professionals and MedTech companies on 
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innovation appears to be mediated by the broader knowledge infrastructure that facilitates 
spillover utilisation. 

A significant three-way interaction among KSE, professional group, and  
knowledge-economy region is identified, demonstrating that the strength of the KSE 
innovation relationship depends simultaneously on organisational and regional context. 
Specifically, the positive effect of KSE on innovation performance is amplified in regions 
with a strong MedTech presence and mature knowledge ecosystems. 

The mediation analysis confirmed that KSE exerts a significant positive influence on 
innovation performance, particularly within regions characterised by high  
knowledge-economy intensity. This finding supports the proposed hypothesis and aligns 
with the theoretical perspectives of absorptive capacity (Cohen and Levinthal, 1990) and 
RIS (Cooke, 2001; Foray, 2004). Collectively, these results underscore the pivotal role of 
contextual and multi-level interactions in converting knowledge spillovers into tangible 
innovation outcomes. 

7 Theoretical and practical implications 

The findings extend theoretical understanding of knowledge spillovers and offer practical 
guidance for strengthening innovation practices across heterogeneous geographic and 
institutional settings. 

7.1 Theoretical implications 

This study enriches the literature on knowledge spillovers by elucidating the critical role 
of geographic context in shaping innovation outcomes. The results reinforce the premise 
that geographic proximity enhances knowledge transfer, consistent with the RIS 
perspective (Cooke, 2001). 

In healthcare, regions characterised by a dense concentration of MedTech  
companies and healthcare professionals exhibit stronger spillover effects than less  
knowledge-intensive regions. This pattern supports theories of agglomeration (Glaeser  
et al., 1992), and spatial clustering of knowledge-intensive activities (Feldman, 2004), 
while emphasising the significance of localised knowledge economies. In particular, 
innovation hubs with dense professional networks and institutional support mechanisms 
foster accelerated knowledge dissemination, aligning with RIS theory (Cooke, 2001) and 
research on regional clustering of knowledge-based industries (Asheim and Gertler, 
2016) confirm our findings. 

The findings also add nuance to existing conceptualisations of knowledge spillover 
by revealing professional-group differences and geographical mediation effects. They 
suggest that the open innovation paradigm requires contextual adaptation to account for 
regional heterogeneity in regulation, institutional density, and professional network 
structures. 

7.2 Practical implications 

The results provide actionable insights for policymakers aiming to strengthen healthcare 
innovation within knowledge-economy regions. Although the theoretical model 
anticipated a pronounced direct influence of geography on knowledge spillover, the 
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empirical analysis revealed only a modest main effect. However, the presence of 
significant interactions effects particularly the three-way interaction among knowledge 
spillover, professional group, and knowledge-economy region demonstrates that regional 
attributes condition innovation performance in nuanced and context-specific ways. 

Anchored in institutional theory, these findings imply that regional innovation 
policies should be differentiated according to local structural and competitive dynamics. 
Policy instruments such as innovation hubs, network intermediation, and adaptive 
regulatory frameworks are especially effective in urban clusters with concentrated 
professional networks and advanced infrastructural capacity (Porter, 1998). By 
elucidating the spatial contingencies of open innovation, this study extends the discourse 
on the geography of innovation, reinforces the knowledge-based view of the firm, and 
refines the theoretical scope of the open innovation paradigm. 

8 Limitations 

The study provides meaningful insights into how knowledge economy regions shape 
open innovation dynamics; however, several limitations merit consideration. First, the 
healthcare sector’s inherent complexity stemming from its diverse stakeholders, 
regulatory intensity, and technological volatility renders it difficult to capture the full 
scope of regional innovation processes. Second, the study’s focus on MedTech 
companies and healthcare professionals excludes other subsectors such as 
pharmaceuticals, biotechnology, and digital health, which may operate under different 
innovation logics. Third, the cross-sectional design limits causal inference regarding the 
interplay between geography, knowledge spillovers, and innovation performance. Fourth, 
regional heterogeneity in technological infrastructure and unobserved contextual 
moderators, including organisational culture, may have influenced spillover effects 
(Wang et al., 2021). Finally, consistent with Buzard et al. (2020), the inherent difficulties 
of measuring and quantifying knowledge spillovers constrain the precision with which 
their magnitude can be assessed. 

9 Future research directions 

Future research should address these limitations. Longitudinal studies are needed to track 
innovation processes over time and enable stronger causal inferences. Comparative 
studies across different countries could help identify which institutional factors are most 
critical for success. Furthermore, future work should conduct sector-specific analyses and 
employ qualitative methods, such as case studies or in-depth interviews to explore the 
underlying mechanisms and lived experiences behind the quantitative interactions 
identified in this study. 

10 Conclusions 

The present research examines three major contributions to the literature on healthcare 
innovation and knowledge spillovers. This study examined how open innovation in the 
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Austrian healthcare sector is shaped by geographic context and the characteristics of 
knowledge economy regions. The analysis provides empirical evidence that the 
relationship between knowledge spillovers and innovation performance is both positive 
and highly context-dependent. 

The most salient finding is the significant three-way interaction: the positive effect of 
knowledge spillovers on innovation performance depends jointly on the professional 
group (healthcare professionals vs. MedTech companies) and the type of knowledge 
economy region. These finding challenges one-dimensional models and shows that a 
‘one-size-fits-all’ approach to fostering healthcare innovation is unlikely to be effective. 

This finding also advances RIS concept (Cooke, 2001) by demonstrating that who the 
actors are and where they operate jointly determine innovation outcomes. The 
collaboration between MedTech companies and highly competitive knowledge 
economies appears particularly potent in generating innovation outcomes. 

While the study anticipates a strong direct effect of geographic region and 
professional group on knowledge spillovers, these main effects were not significant. This 
result may reflect the increasing integration of the healthcare sector, where baseline 
opportunities for knowledge exchange are becoming more homogeneous. However, the 
significant interaction effects indicate that the translation of spillovers into tangible 
innovation outcomes is where professional and regional differences become decisive. 
This observation supports the concept of absorptive capacity (Cohen and Levinthal, 
1990), suggesting that different actors in distinct environments vary not only in their 
access to knowledge but also in their ability to recognise, assimilate, and exploit it 
effectively. 

The findings further contribute to the debate on the relative importance of local 
versus global knowledge flows in innovation processes. While regional factors were 
shown to be critical, healthcare innovation also appears to depend on a complex interplay 
between local and global knowledge networks, consistent with the concepts of local buzz 
and global pipelines (Bathelt et al., 2004). The results underscore those regions with 
strong knowledge economies characterised by dense professional ecosystems, advanced 
infrastructure, and a high concentration of MedTech activity amplify the positive effects 
of knowledge spillovers on innovation performance. This supports agglomeration theory 
(Glaeser et al., 1992) and the notion of geographically clustered, knowledge-intensive 
activities (Asheim and Gertler, 2016; Feldman, 2004). 

Further it advances the understanding of context-specific innovation policy. For 
policymakers, the findings highlight that promoting general knowledge sharing is 
insufficient; instead, policy instruments should focus on strengthening targeted 
collaborative links particularly between MedTech companies and urban research hubs 
that yield the highest innovation returns. 

From an institutional perspective, the results imply that regional innovation policies 
must be tailored to the specific structural and competitive conditions of each region. 
Measures such as the establishment of innovation hubs, facilitation of professional 
networks, and adaptive regulatory frameworks are most effective in urban clusters with 
dense knowledge ecosystems and advanced technological infrastructures (Porter, 1998). 
By foregrounding the spatial dimension of open innovation, this study contributes to the 
broader discourse on the geography of innovation, the knowledge-based view of the 
company, and the open innovation paradigm. 

In conclusion, this study provides compelling evidence that geographic region plays a 
decisive but context-dependent role in shaping open innovation within the healthcare 
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sector. By examining the interplay among spatial factors, knowledge economy 
characteristics, and professional group dynamics, the study offers a nuanced 
understanding of how innovation emerges from the interaction of local ecosystems and 
actor networks. As the healthcare sector continues to evolve in response to technological 
change and global challenges, these insights can inform more adaptive, regionally 
tailored innovation strategies and policies that strengthen both the competitiveness and 
resilience of healthcare systems. 
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