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Introduction 
Innovation is recognised as one of the key drivers of economic growth and development 
(Brem, 2011; Hong, Oxley, & McCann, 2012) and an important aspect of a  
knowledge-driven economy (Petrov, 2011). However, mainstream innovation literature 
typically considers cities superior to more geographically distributed platforms for 
entrepreneurship and innovation (Florida, Adler, & Mellander, 2017). As rural regions 
account for more than 80% of the territory and a quarter of the population of OECD 
countries (OECD, 2014), there is no justification for excluding these areas from 
innovation studies. In this research, innovation is understood as a result of an interactive 
process in which new marketed products, services, or novel processes (at least to the 
firm) are introduced (OECD/Eurostat, 2005). Innovation is an outcome of an activity that 
aims to implement something novel (OECD/Eurostat, 2018). Rural innovation studies, in 
particular, tend to use this broader understanding, where innovation could be utilised in 
new or improved products or services, processes or marketing endeavours (OECD, 2014). 
This broader understanding is especially vital for firms in regions where high-tech 
innovations are scarce (Eder, 2018), such as rural areas.  

Although innovation has been identified to occur in rural areas (Rogers, 2003), 
theoretical, as well as empirical, contributions to innovation studies are biased towards 
cities (Shearmur, 2017; Torre & Wallet, 2013). The political and practical need is not fully 
addressed in the theoretical discussion. The long-term stream of literature focusing 
merely on agriculture (Singh & Bhowmick, 2015) is insufficient to understand the holistic 
picture of today’s rurality (Li, Westlund, & Liu, 2019). Despite the growing theoretical 
discussion since the beginning of the 21st century, the rural innovation literature is still 
scarce, leaving the full potential of these locations under-examined (Eder, 2019; 
Graffenberger & Vonnahme, 2019). The topic has not been studied sufficiently to refute 
general stereotypes and strengthen theoretical grounds of rural innovation (Leão, 2014). 
Rural areas differentiate from dynamic core regions, for example, with a concentration 
of inhabitants, firms from the same sector, scientific organisations and local networking 
(Asheim & Isaksen, 2002; Isaksen & Karlsen, 2016). This thesis follows the definition of a 
rural area, where population density is below 150 inhabitants per km2 and the majority 
of people live in rural communities outside of agglomerative centres (OECD, 2005). 
Smaller regional towns, as centres of the locality, are also regarded as part of the rural 
area. Thus, rurality is described according to the territory’s population density and the 
size of urban centres. Furthermore, rurality is handled as a subjective factor and defined 
in comparison to other territories in the country (Eder, 2019). In some case, the term 
periphery is used as a synonym thus referring to the long distances from urban centres, 
whereas peripheralisation ‘describes the production of peripheries through social 
relations and their spatial implications’ (Kühn, 2015, p. 367). Although all rural areas do 
not have to be peripheral, the terms often coincide (Plüschke-Altof, 2017).  
This concurrence is one reason why the two terms rural and peripheral, are used in a 
similar way. To avoid confusion, in the current research, peripheralisation is used to 
stress the process of decline.  

Meanwhile, city-focused research concentrates on science-based, high-tech and 
radical innovations measured via technological research and development (R&D) 
activities and patents (Hong et al., 2012), thus leaving incremental innovations and 
informal local knowledge sources mainly unexploited (Gamito & Madureira, 2019; 
Isaksen & Onsager, 2010). The importance of the local context, mutual learning and the 
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need to highlight incremental, as well as radical, innovations are emphasised in the 
innovation systems concept (Lundvall, 2010), while this broad focus has been somewhat 
narrower in later innovation research. Non-technological innovations are believed to be 
more common in rural settings (Doloreux, Dionne, & Jean, 2007) which is one reason why 
the adoption and dissemination of innovations in rural areas are believed to deviate from 
urban areas (Gross-Fengels & Fromhold-Eisebith, 2018; Rogers, 2003). Small-scale 
innovations and a lack of patenting explain why scholarly innovation research has paid 
so little attention to these areas. There is, thus, a need to examine rural innovation from 
a new, unconventional angle, discarding traditional urban-centred radical innovation 
assumptions to analyse the full slate of resources available to rural firms.   

The starting point of the thesis is that rural firms suffer from the shortage of local 
actors, forcing them to compensate for this lack; as recompense, these localities may 
provide a number of resources that can be used for innovations. A knowledge network 
is an important resource for innovations (Lundvall, 2007), while delivering novel 
knowledge to the actors, thus creating additional opportunities, offsetting the dearth of 
knowledge and local actors (Dubois, 2013; Huggins & Johnston, 2009; Liu, Chaminade, & 
Asheim, 2013). Social factors (Rutten, 2017; Shearmur, 2011) and territorial contexts  
(Isaksen & Trippl, 2017) can heavily influence knowledge creation and innovation. 
Although the importance of knowledge networks is well-known, the number of studies 
specifically concerning rural networking is still limited (Li et al., 2019; Slotte-Kock & 
Coviello, 2010). Those that do focus on territorialised innovation theories concentrate on 
networking inside some given locality (e.g. Bassi, Zaccarin, & De Stefano, 2014; van 
Hemert, Nijkamp, & Masurel, 2012).  For rural innovation, however, the extra-local 
dimension and extra-local relationships going beyond the locality might make for more 
valuable focus points (Young, 2010).   

Rural areas vary according to geographical, institutional and other conditions and, 
thus, offer different sets of local resources as inputs for innovations.  Constraints in 
accessing high-tech solutions and highly educated employees may promote the use of 
local opportunities (Fromhold-Eisebith & Dewald, 2018). Despite limited contributions in 
the rural innovations literature (Shearmur, Carrincazeaux, & Doloreux, 2016), some 
scholars, for instance Gibson (2016), Korsgaard, Ferguson and Gaddefors (2015) and 
Müller and Korsgaard (2018), provide seminal examples for theoretical discussion. 
While most scholars regard rural characteristics as weaknesses, they analysed the use of 
rural qualities in innovation activities. There are examples wherein rural entrepreneurs 
have effectively exploited local resources in their innovation activities, for example their 
physical, cultural and historical landscapes (Korsgaard et al., 2015; Müller & Korsgaard, 
2018). Rural areas tend to be equipped with special tools. Traditions relying on historical 
knowledge and practical experience, local images and identities (Gibson, 2016; Korsgaard 
et al., 2015; Müller & Korsgaard, 2018; Plüschke-Altof & Grootens, 2019) could be unique 
place-specific attributes upon which innovations can be built. Furthermore, Lafuente, 
Vaillant and Serarols (2010) have noticed that non-economic values, such as lifestyle, 
traditions and identity, are sometimes highly valued by rural entrepreneurs, especially 
when these entrepreneurs are not solely motivated by economic concerns. This is a novel 
means of assessing innovation in the rural context, and its uniqueness and small scale 
might explain why rural resources have, thus far, been neglected in the innovation research 
context. 

While more published sources are now considering aspects of rural innovations, certain 
stigmas remain (Copus, Skuras, & Tsegenidi, 2008; Graffenberger & Vonnahme, 2019; 
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Virkkala, 2007). These stigmas can be at least partly linked with evolutionary perspectives 
that propose continuity and path-dependency as keys to projecting regional 
development trajectories (Martin & Sunley, 2006), i.e., while radical innovations are not 
common today, they are less likely to happen in the near future. This has unduly 
compromised the idea that these concepts contain some plasticity (Strambach, 2008) 
and that entrepreneurial activity and innovation can mould existing development paths. 
Innovations are ultimately implemented (or not); the innovation diffusion process is 
channelled over time through social systems (Rogers, 2003). Therefore, the development 
paths are either modified or not due to the existence or absence of agents and their 
capacity to make choices and take action either deliberately or not (Huggins & 
Thompson, 2019; Isaksen, Jakobsen, Njøs, & Normann, 2019; Sotarauta & Suvinen, 
2018). This decision making is supported by local resources and local and extra-local 
networks (Müller & Korsgaard, 2018), which are part of a complex interplay of the 
innovation activities that can be explained with the help of a systemic approach (Edquis, 
2006; Touzard, Temple, Faure, & Triomphe, 2015). Although the regional innovation 
systems (RIS) may not be fully developed for rural settings (Tödtling & Trippl, 2005), the 
RIS still proposes a framework for exploring the innovation activities, although it may 
have some locality-based specifics. The overall ecosystem of a particular location (e.g., 
local resources, activities and decisions, networking of local actors) shapes the 
innovations, and the innovations, in turn, influence the future of these localities when 
changing the development trajectories or strengthening or weakening possibilities to 
build upon local traditions. Since the existing rural innovation research is highly limited 
and sporadic, the narrow contributions concentrate on only limited aspects of the theme, 
but the overall development as a larger aim is vital, too.  

Innovation is highly contextual (Hong et al., 2012). Eder (2019) points out the need to 
analyse rural innovation at a micro level through firms’ activities. A vast majority of 
papers have focused more on regional level development, but there is a need to  
analyse the activities of  firms at a micro level within wider evolving systems (Gertler, 
2010). Moreover, the geography of existing studies seems to be concentrated on  
highly-developed countries (e.g. Dubois, 2013; Fink, Lang, & Harms, 2013; Hermans,  
Van Apeldoorn, Stuiver, & Kok, 2013; Varis & Littunen, 2012). Studies of rural innovation 
in Central and Eastern Europe (Eder, 2019; Květoň & Blažek, 2018) are particularly scarce. 
Studies targeting localities in the former Soviet Union where structures and institutions 
differ from their western counterparts are rarer still (Lasagni, 2012; McKeever, Anderson, 
& Jack, 2014).  

The aim of the thesis is to identify the use of knowledge networks and local rural 
resources as sources of innovation activities of small and medium-sized enterprises 
(SMEs) in rural areas. Working at the micro-level, from a firm-level viewpoint, the 
research analyses knowledge networks delivering knowledge for innovations and using 
local resources for innovations in SMEs in rural Central and Eastern European areas. 
Hence, this research analyses the opportunities for using localities and knowledge 
networks as compensating instruments. As the use of local resources in innovation 
activities might influence the locality itself, this thesis also analyses the interplay 
between innovations and the locality. The focus is on capturing the complexity that 
needs to be examined by covering the different sides of the issue that could offer a novel 
angle for unpacking the issue. 
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The following research questions arise from the previously described research and 
background information regarding this topic: 

RQ1: How do firms in rural areas use knowledge networks for their innovation 
activities?  

RQ2: How do firms in rural areas use local resources for their innovation activities? 
RQ3: How does the use of local resources for innovation activities influence the 

development paths of localities? 

This research is built on an innovation systems approach that recognises innovation 
as an output of complex, cumulative and interactive processes (Asheim, Grillitsch, & 
Trippl, 2016; Lundvall, 2010). The research is further based on network paradigms 
(Murdoch, 2000) that stress the importance of social action and an understanding that 
local conditions influence innovation activities (Isaksen & Karlsen, 2016; Müller & 
Korsgaard, 2018). Empirical research was conducted mainly in rural areas in Estonia, 
specifically concentrating on the activities of innovative rural firms (Articles I and II). 
In Article III, the Estonian case is compared to examples from rural areas in other 
countries (Portugal and India). The research takes an explorative approach to understand 
the place of knowledge networks and local resources in rural firms’ innovation activities. 
The papers are based on data gathered via semi-structured interviews with local firms 
and other actors influencing rural innovations.  

The thesis is based on three papers. All three are interconnected and provide 
information to answer the research questions (Figure 1). Article I mainly answers RQ1 
while analysing the knowledge networks of innovative firms in rural areas. Article II 
addresses RQ2 while investigating how the subject firms mobilise local resources for 
innovations. In addition, Article II analyses how these innovation activities mould 
regional development paths, thus contributing to work on RQ3. Article III benefits in 
answering RQ2 while analysing the traditions as one of local resources enabling 
innovations. Furthermore, this article responses to RQ3 while studying the complex 
interplay between tradition and innovation, enabling and restricting the nature of 
traditional knowledge and resources to innovations and vice versa.  

Figure 1. Research questions and connections between the articles. 
Source: Author. 

This doctoral thesis seeks to contribute to the growing rural innovation literature 
while unpacking different aspects of rural innovation and discussing complex 
connections between social dynamics and locality. The research provides several novel 
insights into the rural innovation literature: 
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- It proposes a framework for analysing the configuration of knowledge networks 
and the nature (activity and strength) of relations between actors to analyse in 
detail the use of existing links (Article I). 

- The use of social network analyses in innovation studies is elaborated beyond a 
region’s borders, something not common in studies of social network analysis.  

- Several salient examples are given regarding how local resources are used in rural 
firm innovations, contrary to mainstream innovation literature (Articles II and III).  

- Rural innovation is a multi-directional activity, not a linear process, as innovations 
are shaped by localities and the innovations themselves can modify local 
resources, traditions and development paths. The thesis explores several cases 
(in Estonia, Portugal and India) where innovations and traditions either supported 
or hindered each other during the development process (Article III).  

- This thesis presents possible ways in which innovation-related activities can shape 
the development paths of these regions (Article II), thus enlarging the 
understanding about the complexity of innovation routes.  

- The thesis provides new empirical examples from Central and Eastern Europe in 
order to enrich the current rural innovation literature (all articles).  

Beyond these theoretical contributions, this thesis also has practical value. It stresses 
the complexity of innovation processes compared to the linear R&D oriented 
innovations, and as well as the importance of incremental innovations. These factors 
should be considered when managing innovation-related processes in the firms and 
through policy development.  

This PhD thesis is structured as follows: the next section discusses theoretical grounds 
and existing knowledge on the processes of rural innovation amongst SMEs in rural areas. 
It then gives an overview of the research methodology. This is followed by the key results 
of the empirical research; they are presented, structured and compared with the 
previous theoretical knowledge and examples. Finally, the conclusion, list of references 
and appendix (including Articles I-III) are presented. 
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Abbreviations 
DUI Doing, using, interacting 
EC European Commission 
EU European Union 
ICT Information and communication technology 
OECD Organisation for Economic 

Co-operation and Development 
R&D Research and development  
RIS Regional innovation system 
SME Small and medium-sized enterprises 
SNA Social network analysis 
STI Science, technology, innovation 
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1 Literature review 
This section discusses the literature addressing different aspects of rural innovation and 
sets the theoretical grounds of the research. The overview focuses on the specifics of 
rural innovation: sources of knowledge for innovations, the use of local resources and 
the effects of rural innovations on localities’ development paths.  

1.1 Setting the scene: rurality impacting innovation in firms 
It is believed that local and regional conditions influence entrepreneurship and 
innovation (Courtney, Lépicier, & Schmitt, 2008; Isaksen & Karlsen, 2016; Müller & 
Korsgaard, 2018; Tödtling & Grillitsch, 2012). Rural areas are not identical, although they 
share common features, which are often interpreted as negative traits that might 
somehow affect innovation activities. Rural and urban can be distinguished based on 
objective factors (e.g., population density, distance from cities and economic activities) 
and subjective features, such as the residents’ lifestyle and attitudes (Fromhold-Eisebith 
& Dewald, 2018). Rural areas tend to possess limited local markets which often face 
shrinkage, as well as older and less educated populations (Burnett & Danson, 2004; Irvine 
& Anderson, 2008; Ring, Peredo, & Chrisman, 2010). The rural labour force is generally 
paid less while, nonetheless, working longer for the same employer than their urban 
counterparts (Kalantaridis, 2009; Virkkala, 2007). The rural infrastructure is typically 
weaker; low and medium-low technologies usually prevail, and such areas demonstrate 
a historical reliance on traditional (mostly agricultural) sectors, which in many places 
have been in decline for some time (Li et al., 2019; McDonagh, 2012; Varis, Tohmo, & 
Littunen, 2012). Social and grassroots innovations are overwhelming in these places, 
institutional structures tend to be thin, and innovation systems are weakly developed 
(Fromhold-Eisebith & Dewald, 2018; Tödtling & Trippl, 2005). Benefits from 
agglomeration, such as proximity, density and diversity, which are considered 
prerequisites for innovations, are not readily available to rural businesses (Asheim, 
Smith, & Oughton, 2011; Besser & Miller, 2013; Massard & Autant-Bernard, 2015). 
Although great hope has been placed on information and communication technology 
(ICT), the research paradoxically shows that differences in ICT are not compensating for 
remoteness (Salemink, Strijker, & Bosworth, 2017). It is often interpreted that these 
inconvenient conditions discourage the development of innovation (Virkkala, 2007). 
However, the increasing theoretical debate about rural innovation has highlighted that 
in some cases, rural firms are far more innovative than would otherwise be expected.  

Innovation is a subjective category where novelty is not an objective classification but 
is determined by the one adopting it (Rogers, 2003). When considering rural innovation, 
it is not a question about existence, but awareness. This thesis’ definition of innovation 
includes innovations that are not necessarily new to the world; they can be a product, 
service, process or marketing scheme as long as they are novel to the firm and introduced 
to the market (OECD/Eurostat, 2005). This definition stresses a broader understanding 
and varied types of novelty. Different modes of innovation draw on disparate sources of 
knowledge. Science, technology and innovation (STI) and doing, using and interacting 
(DUI) are often seen as two ideal modes of learning and innovation (Jensen, Johnson, 
Lorenz, & Lundvall, 2007). STI, which is based on codified, scientific and technological 
knowledge, as well as advanced technology, is typical in research-intensive industries, 
while DUI, based on experiences and informal learning, is supported by market-based 
actors (Asheim, Isaksen, & Trippl, 2019; Jensen et al., 2007; Parrilli & Alcalde Heras, 
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2016). The DUI mode is typically represented in non-R&D based economies (Asheim, 
2012), which characterise rural areas. Therefore, old knowledge can also be implemented 
in a novel way or unforgotten practices can be revived in the firms’ innovation activities. 

It should be noted that innovations do exist in rurality; however, innovating firms 
located in these areas often use certain strategies that divert from urban-centred 
expectations (Eder, 2019). First, rural firms are forced to compensate for local constraints 
(North & Smallbone, 2000); effective use of knowledge networks can be an opportunity 
to sidestep lacks of local networking, knowledge and other assets (Dubois, 2013; Huggins 
& Johnston, 2009; Liu et al., 2013). To do so, they can utilise a number of local resources, 
including place-specific, sometimes unconventional amenities, material and nontangible 
features (Li et al., 2019; Naldi, Nilsson, Westlund, & Wixe, 2015) in their innovation 
endeavours. Some weaknesses can be turned into strengths, e.g., topographical 
environments with sparse populations, scattered small houses and environmental 
attitudes that favour preserving natural resources can be advantageous for renewable 
energy concerns (Fromhold-Eisebith & Dewald, 2018). Furthermore, the attractiveness 
of the surrounding environment and subsequent quality of life can have major impacts 
on the entrepreneurs who are not solely motivated by pure economic factors (Gülümser, 
Baycan-Levent, & Nijkamp, 2010). Thus, rural localities offer alternatives to an 
overwhelming economic growth orientation. Leick and Lang (2018) pointed out that 
rurality leaves room for ‘beyond growth’ thinking as an additional dimension to describe 
success and sustainability. This stresses the importance of understanding not only the 
sources of innovations, but also the overall influence of the innovation activities on the 
place itself and its development trajectories.  

1.2 Knowledge networks triggering rural innovations  
Innovation is a collective and social process, not merely a technological novelty (Asheim 
& Isaksen, 2002; Ozman, 2009), it depends upon knowledge shared via links between 
actors (Jack, 2010). The importance of interaction with different actors is stressed in 
debates over regional innovation systems (Asheim et al., 2011), whereas varied members 
of the network can transfer dissimilar knowledge. However, territorial innovation 
theories tend to concentrate on networking inside certain communities (Bassi et al., 
2014; Lorentzen, 2008; van Hemert et al., 2012), while rural areas often lack local 
knowledge sources (Fink et al., 2013). Globalising world and open economies demand 
consideration of extra-local dimensions (Copus, Dubois, & Hedström, 2011; Young, 
2010), thus it is believed that additional opportunities created while sharing knowledge 
via networking with different actors can actually compensate for the lack of local actors 
and knowledge (Dubois, 2013; Huggins & Johnston, 2009; Liu et al., 2013; Murdoch, 
2000). Without negating the importance of local social interaction, combining local and 
global networks might be an opportunity and necessity for rural firms (Bathelt, 
Malmberg, & Maskell, 2004; Fløysand & Sjøholt, 2007). 

Networks are composed of links between pairs of different actors, where the actors 
are directly or indirectly connected with other actors. These links may be established 
because of the need for new technologies, skills or experiences (Ahuja, 2000). Larger 
networks should technically deliver more novel knowledge; however, maintaining 
diverse relationships takes time and resources (Murdoch, 2000). This is one reason why 
smaller, rural firms usually have fewer links in their knowledge networks (Roper & Love, 
2018). Despite this, there are studies that show how small, innovative rural firms can 
effectively build their knowledge networks that are connected to larger foreign networks 
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(Copus et al., 2011). They can do this despite their disadvantages because rural firms 
might have their own strategies for network-building. 

Network capital refers to the strategic capability of managing, building and 
maintaining knowledge networks, expressed in incoming and outgoing flows of 
knowledge (Huggins & Johnston, 2010). Firms’ limited awareness about this resource, 
especially when creating links over longer distances, can pose additional problems 
(Dubois, 2013). This stresses the importance of understanding all the facets which 
support network capital in rural areas, including their configurations and the nature of 
the connections.  

Configuration of knowledge networks, meaning the establishment of knowledge 
relationships and being part of larger networks, is one aspect of the issue. The other 
dimension is a capability to effectively exploit knowledge, i.e., to deliberately create 
activities to find suitable knowledge and how to leverage new information to produce 
innovations. Thus, network capital is closely linked with encoding capacity, which is a 
firm’s ability to notice and convert external knowledge into useful forms (Roper & Love, 
2018). Furthermore, networks themselves can enhance the capabilities which help to 
widen the use of the knowledge delivered via the networks of rural firms. For instance, 
they can help interpret unknown knowledge, improve communication, develop skills, 
recognise opportunities and create new markets (Singh & Bhowmick, 2015). According 
to scholars, knowledge networks are means to compensate for the locational 
disadvantages that rural regions face. However, we must understand precisely how the 
networks do this (Dubois, 2013), taking into account specific regional factors and the 
kinds of relations that are most useful in producing innovations.  

The most well-known way to structure relationships in a network is to divide them 
according to their strength (weak or strong). Granovetter (1973, p. 1360) defines 
strength as ‘amount of time, emotional intensity, intimacy (mutual confiding) and 
reciprocal services’. It is believed that weak ties are more beneficial for innovation as 
they are less personal and bring unknown knowledge (Jack, 2005; Ruef, 2002); however, 
knowledge coming through the weak ties is also more complicated to interpret, requiring 
larger inputs of encoding capacity because of its unfamiliarity. As existing  knowledge 
supports the interpretation of new knowledge, it is easier to rely on strong ties, which 
are more regular relationships between actors with similar backgrounds (Granovetter, 
1973). Indeed, rural firms are believed to depend more on small numbers of strong ties 
(Jack, 2005; Young, 2010) and informal relations (Huggins & Johnston, 2010; Moyes, 
Whittam, & Ferri, 2012). 

The strength of the ties describes the existing network, but it does not adequately 
examine the motives behind using particular relationships. Analysing the nature of 
relationships and specific utilisation of the business networks is key (Jack, 2005).  
For instance, these relationships can be divided into reactive and proactive categories. 
Reactive networking involves using existing networks in an unplanned way within regular 
flows of information, whereas proactive relationships are deliberately used to find 
additional opportunities and knowledge for innovations (O’Donnell, 2004; Young, 2010). 
This relates back to the network capital (Huggins & Johnston, 2010) that helps firms use 
the networks strategically.  

Thus far, the thesis has established that knowledge networks, in combination with 
local and extra-local relations, play an important role in rural innovation activities.  
These networks, thus, constitute a vital strategic resource. Describing knowledge 
networks through their configuration of networks is, tough, not enough. Adding the 
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nature of relationships (strength and activity) to the analysis of knowledge networks 
helps us acquire a deeper understanding about using knowledge networks for innovation 
activities, as well as about the roles of different relationships in innovation activities. 
Networks also have a role in exploiting local resources for innovations (Murdoch, 2000).  

1.3 Rural resources impacting innovations 
Innovation is a context-based, multi-dimensional issue where knowledge can be acquired 
from social and physical capital (Hong et al., 2012). Rather than contest one another, the 
social context and physical conditions should present unified places of opportunities 
where firms from rural areas can act (Rutten, 2017). The systemic viewpoint stresses the 
interactions between several actors for learning and innovation; these interactions take 
place within the firms themselves, as well as within the surrounding environments 
(Jensen et al., 2007). Local resources  and existing knowledge can be combined in novel 
ways, especially utilising the DUI mode of innovation (Asheim et al., 2019; Fitjar & 
Rodríguez-Pose, 2013). In the DUI mode of innovation, activities often acquire 
knowledge, experiences and competencies from employees (Isaksen & Karlsen, 2016), 
which increases the importance of the contexts within which firms operate and 
encourages the search for localised opportunities. Previous studies (e.g. Fitjar & 
Rodríguez-Pose, 2013; Parrilli & Alcalde Heras, 2016) have found that, generally, 
although the DUI linkages may have smaller effect on technological innovations, local 
interaction patterns are affected by the cultural-specifics, which characterise many rural 
places, and might impact rural firms’ innovation activities. 

The importance of local rural resources, not just for the primary sector, has recently 
started to emerge in theoretical discussion (e.g. Fitjar & Rodríguez-Pose, 2011; Korsgaard 
et al., 2015; Mayer & Baumgartner, 2014), but analysis is still modest and needs further 
research. There are few examples that address the importance of rural qualities for 
innovation activities (e.g. Cannarella & Piccioni, 2011; Ring et al., 2010; Spyridakis & 
Dima, 2016; Stathopoulou, Psaltopoulos, & Skuras, 2004). These qualities could be, for 
instance, physical and social resources, less populated landscapes, historically embedded 
knowledge, local traditions etc. These can and should be valued as appreciated resources 
for entrepreneurship and innovation (Korsgaard et al., 2015; Li et al., 2019; Müller & 
Korsgaard, 2018). Eder and Trippl (2019) report that entrepreneurs find and exploit these 
local strengths in their innovation activities, but this tends to be rather scattered and 
underused compared to different compensation strategies.  

Müller and Korsgaard (2018) analysed the use of rural resources according to a 
typology wherein local resources are divided into five dimensions (physical relates to 
landscapes and buildings, human relates to people’s knowledge and capabilities, 
immaterial is intangible, social and community resource is linked with social capital, and 
financial resources). As innovation is considered an input for entrepreneurship (Huggins 
& Thompson, 2015), this typology could be a starting point for the analysis how the local 
resources impact strategies of innovation activities of firms from rural areas.  

Social and community resources, expressed as social networks, partnerships and 
interconnectivity, are widely regarded as particularly useful for enabling innovation 
(Camps & Marques, 2014) and driving innovation diffusion (Rogers, 2003). This resource 
can reduce transaction costs, enhance access to information and facilitate use of other 
resources (Li et al., 2019). In a small community, social and business networks are easily 
intertwined (Siemens, 2010; Stathopoulou et al., 2004); they ease extended support from 
local governance and access to other local resources (Eder & Trippl, 2019; Petrov, 2011; 
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Singh & Bhowmick, 2015). They also participate in constructing (individual and collective) 
meanings of place-specific amenities (Isaksen & Karlsen, 2016).  

Place specific meanings can relate to knowledge sustained through several 
generations and stored in traditions (Calafati, 2006; Nogueira, Pinto, & Guerreiro, 2014; 
Petruzzelli & Savino, 2014). It is commonly believed that traditions refer to inertia and 
unfashionableness (Cannarella & Piccioni, 2011), and to the threat of being locked in old 
knowledge (Boschma, 2005; Tödtling & Trippl, 2005), which seemingly opposes the 
development of new ideas. At the same time, there are examples where innovation 
endeavours dynamically revitalise unused traditions (Calafati, 2006). This is an example 
of positive lock-in where restrictions to change have kept some amenities such as 
traditional skills, embedded knowledge or outdated technology, which in other situations 
can be used as resources for innovation (Anderson, 2000; Gibson, 2016). Sticky traditions 
(Petruzzelli & Savino, 2014) can consist of valuable knowledge and practices that offer 
bases for innovations.   

Old knowledge can even increase the success of innovations. Examining the past offers 
possibilities finding forgotten knowledge that can be used now, especially when 
considering developments in technology; furthermore, old components are tested over 
a long time thus reducing the risk of failure (Petruzzelli & Savino, 2014). Many rural 
resources are heavily interlinked and coupled with kinds of immaterial resources, such 
as traditions, cultural heritage, history of the buildings and local identity (Dinis, 2006; 
Müller & Korsgaard, 2018). Deliberate exploitation of these values helps in distinctive, 
place-specific marketing (North & Smallbone, 2000; Stathopoulou et al., 2004). On the 
other hand, overemphasising local resources, images and associations (Huggins & 
Thompson, 2019; Lafuente et al., 2010) can pose other threats and may lead to a 
situation where innovation potential is overlooked and opportunities are insufficiently 
recognised or even blocked (Martin & Sunley, 2006). Atterton (2007) mentioned that 
rural firms are less aware of this over-embeddedness threat. At the same time, strong 
ties and well-known actors prevailing in knowledge networks tend to strengthen this 
danger; countering that is the number of opportunities locking in presents for future 
innovation.  

The literature points to the existence of rural resources that can be used for 
innovations. However, as rural innovations are difficult to notice because of their small 
scale and less clustering (Doloreux et al., 2007), the use and value of local resources may 
be likewise overlooked. However, this does not mean that they are worthless. Rather, 
this refers to the limited awareness and need to further examine the place-specific 
advantages (Fromhold-Eisebith & Dewald, 2018; Rogers, 2003). It must be remembered 
that even small amounts of resources can be usefully combined; thus, this bricolage is 
mutually reinforcing doing ‘something from nothing’ using an extraordinarily flexible and 
personal route (Baker & Nelson, 2005). It is vital that we acquire a better understanding 
of the opportunities that localities can offer to be able to exploit the existing resources 
successfully.  

It has been pointed out that place-specific knowledge as traditions can be sources for 
innovations and modernisation. However, this relates to the complex multilevel aspects, 
as on the one hand, keeping the traditions can lock the places to the existing 
development trajectories (Boschma, 2005; Tödtling & Trippl, 2005); then again, the 
traditional knowledge can also be devalued during the innovation processes (Calafati, 
2006). This leads the thesis to the question of how these rural innovations based on rural 
resources can shape the localities and their development trajectories. 
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1.4 Innovations influencing the locality  
Internal and external factors offer opportunities for the innovation activities of firms in 
rural areas, and these innovation activities can strongly influence the development paths 
of relevant localities (Isaksen, 2015; Mitchell, 2013; Petrov, 2011). The dynamic interplay 
between systems, actors and environmental settings and choices of action can be 
explained with the help of the evolutionary economics (Boschma, 2004) and systemic 
approach (Edquis, 2006; Touzard et al., 2015).  

The RIS approach is commonly applied in innovation studies (Smith, 2000), including 
in rural innovation debates (Eder, 2019). This approach emphasises the role of interactive 
learning and multi-scalar processes (Asheim et al., 2019) wherein knowledge, institutions 
and social relationships frame associated innovation processes (Touzard et al., 2015). 
Consequently, all participants and the environment of the system determine each other. 
A rural area has been interpreted as a ‘network of networks’ that operates within 
cultural, economic, environmental and social contexts (Cannarella & Piccioni, 2007).  
The social context (internal and external knowledge networks) and physical place 
(expressed as rural resources) do not oppose each other; instead they comprise the 
system in which firms operate (Rutten, 2017). Rural firms operate in an organisationally 
thin RIS, which is characterised by underdeveloped organisational or institutional setting 
with no or only a few local knowledge and support organisations and weak or no 
clustering (Asheim et al., 2019; Isaksen & Trippl, 2016; Tödtling & Trippl, 2005). A thin RIS 
cannot have the same functions as organisationally thick and well-developed RIS but 
offers a certain set of frames as both rural and urban firms cannot innovate in isolation 
(Edquis, 2006) and depend on the systemic approach for innovations. Rural firms 
function in a complex and evolving environment (Doloreux et al., 2007) where place  
and time contextualise the innovations and development (Nogueira et al., 2014).  
This multi-faceted nature of innovation, thus, shapes regional development trajectories 
(Pylak, 2015; Shearmur et al., 2016) and the characteristics of the RIS determine the 
support available in the locality for entrepreneurial and innovation activities and path 
development (Isaksen & Trippl, 2017).  

The path development processes rely on an understanding that new knowledge 
interpretation is affected by past events and economic cycles (Martin & Sunley, 2006); 
today’s decisions influence future ones. This concept is often coupled with the lock-in 
threat (Boschma, 2005; Tödtling & Trippl, 2005), as change is easier to implement when 
it is in line with existing community structures and the understandings of local actors 
(Barkin & Barón, 2005). Similar knowledge is easier to interpret (Jack, 2005) and 
innovation that is culturally close to the inventor tends to be more successful (Petruzzelli 
& Savino, 2014). However, this also means that being too close to existing knowledge 
might alter the change.  

The essence of path development is continuity-driven development, supporting the 
reliance on the existing conditions; but the processes, especially innovations which are 
always related to the change and novelty, can determine open-ended developments 
(Asheim, Grillitsch, & Trippl, 2017; Garud & Karnøe, 2001; Martin & Sunley, 2006). 
Regarding the degree of change, the existing paths can be moulded in different levels, 
starting from the path extension which is a rather continuity-driven development; on the 
other spectrum is a new path creation where substantial change is implemented (Asheim 
et al., 2017; Isaksen et al., 2019; Martin & Sunley, 2006).  

Innovation is a subjective process (Rogers, 2003). Initial conditions are seldom 
uniform, but the actors are the ones who identify, access, construct the meanings and 
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exploit resources and knowledge networks (Garud, Kumaraswamy, & Karnøe, 2010; 
Huggins & Thompson, 2019). Rogers (2003) states that awareness about potential 
sources is the first stage in the innovation-decision model; only then can additional steps, 
like the persuasion, decision-making and implementation take place. These decisions are 
not always fully deliberate and built on the rational calculations of maximising utility as 
is interpreted in neoclassical economic thought (Asheim et al., 2019); on the contrary, 
‘actors simply do what they believe must be done without fully realising what might 
follow’ (Sotarauta & Suvinen, 2018, p. 97).  Decisions and action of actors are not always 
the outcome of a single actor, but can have a larger effect, summarised as a collective 
activity (Sotarauta & Suvinen, 2018). Over time, the members of social systems create 
mutual understandings in the context of locality-specific capacities (Rogers, 2003).  
The institutions as norms, social rules, collective beliefs and habits affect the behaviours 
of actors and thus impact the development trajectories of the localities (Gertler, 2010). 
This collective power is involved in altering or keeps meanings in the localities (Leick & 
Lang, 2018). Rural actors’ (alone or collectively) might have a larger role (Isaksen et al., 
2019; Plüschke-Altof & Grootens, 2019) in understanding the meaning of local resources 
and therefore also in shaping the overall development especially when compared to 
institutionally or organisationally thick RIS. 

To sum up the previous discussion, the thesis seeks to exemplify the interactive and 
multi-faceted nature of rural innovation. This topic needs to be analysed from  
multi-scalar perspectives while exploring the interrelations between and across scales 
(Bunnell & Coe, 2001). The innovation activities of firms located in rural areas can use 
local resources1, as well as local and extra-local knowledge networks, to support this 
activity. These resources offer opportunities for SMEs located in rural areas.  
By conducting a micro-level analysis of rural firms, it is possible to understand how and 
why the firms are using knowledge networks and local resources for their innovation 
endeavours. Moreover, research acknowledges that both individual actors and 
institutional structures complement each other in this activity (Gertler, 2010). Therefore, 
this research analyses the use of knowledge networks as compensating mechanisms and 
local strengths (resources) and within this combination, it analyses rural innovation at 
the systemic level addressing how the effects of using local resources for innovation 
activities can mould the development paths of rural areas.  

                                                                 
1 The use of extra-local resources in not analysed in this thesis.  
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2 Research methodology 

2.1 Methodological choices and the research process 
The methodological choices of this research stem from an interpretivist framework of 
social constructivism wherein multiple realities and subjective meanings of practices are 
created by individuals in light of the local context (Carsrud & Brännback, 2014; Creswell, 
2013). This framework relies on the participants’ experiences, and thus, the meanings 
are constructed through the recognition and exploration of the participants’ experiences 
(Carsrud & Brännback, 2014) and constantly revised through social interactions (Bryman 
& Bell, 2015). Social constructivism stresses the complexity of participants’ views via 
social interaction (Creswell, 2013). Likewise, innovation is believed to be a social process 
(Asheim & Isaksen, 2002), relying on the interpretation of actors who construct their own 
conditions rather than accepting that their initial circumstances are predetermined 
(Garud & Karnøe, 2001). Moreover, innovation activities and their outcomes are highly 
context-based (Hong et al., 2012). The systemic nature of rural innovations makes them 
highly influenced and interrelated with the local context. This interrelatedness offers 
additional opportunities for unconventional advancements. Social constructivism allows 
the discovery of alternative development paths in non-core regions when considering 
the self-reinforcement and inter-relatedness of social and economic factors (Leick & 
Lang, 2018).   

The objective of this research is to understand how firms from rural areas are building 
their innovation strategies; therefore, qualitative research methods are selected (Miles, 
Huberman, & Saldana, 2014) to answer the RQs. This explorative research follows a case 
study, which is recommended when the phenomenon is intertwined with the context 
(Yin, 2003). Innovations in rural areas are often small-scale and incremental in nature 
(Doloreux et al., 2007). Many of these innovations are not patented (Isaksen & Onsager, 
2010; OECD, 2014), often deviating from classical business development (Mayer & 
Baumgartner, 2014). All these factors make it difficult to study the broad-spectrum of 
rural innovations in quantitative studies. Conventional quantitative surveys ignore small 
firms (Hong et al., 2012), typically concentrating on formal, technological innovation and 
over-representing high-tech and knowledge-intensive firms (OECD/Eurostat, 2018). 
Furthermore, categorising the firms based on location is difficult because their official 
address may coincide their actual place of business. These types of research biases often 
overlooks small firms based in rural settings. Furthermore, quantitative studies, such as 
the Community Innovation Survey (CIS), do not properly consider the DUI-mode of 
learning and innovation, which better support non-technological innovations (Jensen et 
al., 2007) that prevail in rural firms. Incremental innovations often rely on the DUI mode, 
and traditional knowledge is important for fostering the development of rural areas 
(Doloreux et al., 2007).  

The current thesis is developed within the larger framework of an international 
project titled ‘Crossing Boundaries: Knowledge and Technology Transfer and Innovation’, 
where rural innovation was one of the analysed subthemes. During a period of 
international cooperation within this project, when the author of the current thesis was 
one of the team members, the overall research framework was agreed upon, including 
the data collection instrument and the approach to ascertain the analysed cases.  
The current research uses extractions from the data collected during the Crossing 
Boundaries project. Furthermore, the research used data collected by the co-author of 
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Article II; these interviews were conducted in the framework of the RegPol2 project.  
The work started from the literature review and analysed the available reports and other 
public sources. The interviews utilising open-ended questions with a focus on the context 
(Creswell, 2013) and concentrated on innovation activities.  Interviewees were asked 
about their sources of innovations, partners who provided knowledge for their 
innovations, resources they used; and the role of their locations in innovation activities.  

This PhD thesis focuses on the micro-level, centring on rural firms that have 
demonstrated a willingness to adopt new ideas. Implementing innovations interpreted 
as novelty (at least to the firm) in recent years was the main selection criterion for firm 
selection in all articles.  Non-random purposeful criterion sampling (Patton, 2002) was 
used in two stages. The initial list of case study firms was ascertained with the help of 
county government, and the listing was adjusted in combination with snowballing 
techniques. Firms demonstrating openness to changes in comparison to other firms in 
the locality were selected as cases. In addition to innovative SMEs, other local actors 
were interviewed, including representatives of local and county governments, unions 
and other supporting organisations and representatives from the higher and vocational 
education sectors. Additional data were collected from secondary sources, primarily 
websites and other public sources (e.g. interviews in the newspapers). Using multiple 
sources helped ensure the objectivity of the research and enrich the data with multiple 
viewpoints.  

The work focussed on the knowledge networks and local resources in innovation 
activities, concentrating on the last three years. Drawing on the analysis of understanding 
rural innovation, Articles I and II consider a wide variety of innovations happening in the 
heterogenic setting of firms in the rural areas of Estonia: Lääne County (Article I) and 
Lääne, Järva, Viljandi and Võru Counties (Article II). In Article III, innovation in Estonia is 
compared with innovation processes in Coruche, Portugal and Tilonia, India. These three 
processes were associated with critical resources for the studied rural localities and had 
met modernisation through innovation. Although, the represented countries have 
different culture and levels of socio-economic development, they all offer cases of 
innovation related to traditions important to these similarly predominantly rural 
localities, far from agglomerative centres.  

Most of Estonia can be considered a rural territory based on the OECD 2005 definition. 
The locations of studied firms’ also meet this standard, as well as the subjective 
understanding of rurality (Eder, 2019) when comparing the other territories of the 
country. Estonia is a small country on the north-eastern fringe of Europe, a member of 
the European Union with an open economy. Its population is 1.3 million, and the average 
population density is about 30 inhabitants per square kilometre. Its economic activity is 
divided between a heterogenic set of small firms. Estonia is described as having a 
marketing-based innovation system based on the linear STI policy model (Karo & Lember, 
2016). The country and its institutions have undergone an economic and institutional 
transition during the past 30 years. Its economic policy was reformed rapidly and quickly 
compared to other ex-socialist Central and Eastern Countries (Karo & Lember, 2016). 
Currently, the physical infrastructure, including the availability of ICT, roads, and 
electricity, as well as distances to the airport, and its institutional framework is 
comparable to developed EU countries (EMÜ, 2012).  
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2.2 Research methods and sample 
An overview of the data collection method, sample and analyses is presented in Table 1. 
Data were collected using face-to-face, semi-structured interviews with the owners or 
managers of micro, small and medium-sized enterprises engaged in a broad range of 
activities as this heterogenic set of firms characterise these rural areas. The interviews 
were recorded and transcribed in the language the interview was conducted. 

 
Table 1. The overview of the data collection method, sample and data analysis method. 

 Article 1 Article 2 Article 3 
Data 
collection 
method 

Face-to-face semi-
structured interviews 
(40 to 90 minutes); 
document analysis 

Face-to-face semi-
structured interviews 
(40 to 90 minutes) 

Mostly face-to-face, 
with some exceptions 
by tele-phone semi-
structured inter-views 
(50 to 90 minutes); 
document analysis 

Sample 25 interviews with 
innovative 
entrepreneurs (10) 
and local key 
informants (15) 

20 interviews with 
innovative 
entrepreneurs 

4 interviews in three 
localities with 
different stakeholders 
having knowledge 
about innovation and 
tradition considering 
the case processes 

Data 
analysis 
method 

SNA, qualitative 
content analysis, 
meaning coding and 
thematic 
categorisation 

Qualitative content 
analysis, two-step 
coding and thematic 
categorisation 

Qualitative content 
analysis, meaning 
coding and thematic 
categorisation 

Source: Author. 
 

In all articles, meaning coding and thematic categorisation (Kvale, 2007) was used to 
analyse the collected data. Patterns of meanings were developed in an inductive manner 
using open-ended questions with a focus on the context (Creswell, 2013). Furthermore, 
social network analyses (SNA) was used to analyse the structure of the knowledge 
networks in Article I.  
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3 Results 

3.1 Using knowledge networks for innovations 
Drawing from the aim of the research, the knowledge networks of rural innovative firms 
and the nature of these relationships are analysed utilising a network paradigm that has 
been recognised as particularly applicable to rural localities (Murdoch, 2000). This also 
compensates for the lack of local actors (Huggins & Johnston, 2009) and other hindrances 
(Dubois, 2013). Innovation is an interactive process where multiple actors participate in 
sharing the knowledge and expanding learning processes (Asheim et al., 2016).  

While analysing interviews with the owners and managers of innovative rural 
enterprises, the research ascertained that both firm and non-firm actors are important 
parts of the knowledge networks of innovative rural SMEs (Article I). Unsurprisingly, 
market-based relations, especially their customers were considered most valuable in 
delivering knowledge for innovations. This finding was similar to that from previous 
studies (Majandus- ja Kommunikatsiooniministeerium, 2015; van Hemert, Masurel, & 
Nijkamp, 2011). Only a few analysed firms had acquired some knowledge needed for 
innovation from universities or other research organisations. The majority stated that 
the science sector does not provide them with the tools they need to fulfil their particular 
needs. This is not to question the overall importance of the science sector in innovations; 
rather, it refers to the fact that different innovations need input from different sources 
and vice versa. In essence, inspiration can come from a variety of places, depending upon 
needs and contexts. The DUI approach in particular is typically not reliant on traditional 
research and science outlets (Jensen et al., 2007). This highlights the need to reduce the 
gap between rural SMEs and scientific organisations and to help foster communications 
between them; on the other hand, this also stresses the need to encourage not only  
STI-mode of innovation, but also the wide spectrum of varied innovations. 

The firms also ascertained a certain somewhat unexpected role for non-human actors 
in their knowledge networks. Such as the Internet, trade fairs and other wider forums of 
that kind serve a valuable role for rural firms as well; however, they do not seem to 
substitute face-to-face interaction. Even with limitations, though, they can be a starting 
point for growing stronger proactive relationships.  

Not all network relationships play an equal role in transmitting the knowledge used 
for innovations. Taking a step further from traditional SNA, the nature of knowledge 
linkages was analysed to understand the usefulness of transferred knowledge and the 
capabilities to use the possessed knowledge (Article I). Proactiveness as a characteristic 
of actors (O’Donnell, 2004; Young, 2010) was combined with the strength of ties 
(Granovetter, 1973, 2005; Jack, 2005). Thus, a model for combining networking activity 
from the point of view of the firms and the strength of the connections between the 
firms and other actors was proposed (Table 1). The results of this research suggest that 
strong proactive relationships with extra-local alter actors, more often on an 
international level, seem to lead to higher innovation levels. These results refer to the 
much wider complexity and different dimensions that help describe knowledge networks 
in addition to the often used general belief in weak ties as sources for innovations  
(Ruef, 2002). 
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Strength of relationships (ties) 
Weak Strong 

Network
-ing 
activity 

Reactive Rarely used, part of 
existing networks 

Often regular, unplanned,  part 
of existing networks 

Proactive Rarely used, initiated by 
the rural firm 

Emotional, often regular, 
initiated by the rural actor 

Source: Article I (Reidolf, 2016) 

Proactive knowledge linkages (presented in Figure 3) seem to have greater direct 
value for innovations. For example, proactive relationships with special clients and 
scientific organisations tend to lead to higher levels of innovation. Weak and reactive 
relationships likely have a lower impact on these firms’ innovations. However, the 
number of proactive relationships is rather modest; only the firms E6 and E4 have denser 
networks with proactive relationships (Figure 3). The sector around E4 and E6 
is historically important to the analysed locality and has a small number of 
knowledge-sharing local actors, including a local research organisation. This distinguishes 
it from other sectors present in the area, which have less proactive knowledge linkages 
and thus rely more on the extra-local level (Article I). Some clustering is visible in the 
locality in this sector, while others tend to be part of larger national and international 
level innovation systems.  

Figure 2. Proactive relationships in the knowledge networks of innovative rural enterprises.  
Source: Article I (Reidolf, 2016) 
* The geographical location of actors from Lääne County’s viewpoint: the regional
(white), national (grey) and international (dark grey) actors. 

Table 2. Relationships between actors in the knowledge network 
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The challenge these firms face is their limited number of proactive relationships. 
Although beneficial to their innovations, in the long run, the small number of 
relationships might be more easily exhausted and, thus, threaten regional lock-in. It must 
be stated that Estonian firms generally tend to have a limited network and few linkages 
with foreign partners (Majandus- ja Kommunikatsiooniministeerium, 2015). 

Summarising the findings, this research contributes to the innovation literature 
discussion with a novel framework for analysing knowledge network configuration and 
nature of the linkages in this network. This framework helps to understand the usage of 
knowledge networks in innovation activities. The research stresses the need for a greater 
variety in proactive relationships as even more innovative firms tend to have a rather 
small number of relationships, especially proactive relationships, which seem to be most 
important for driving innovations. This illustrates the relatively weak position of rural 
firms in the larger knowledge networks. Moreover, their reliance on few connections can 
pose threats for the future and stresses the need to pay more attention to the 
development of network capital.  

3.2 Using local resources for innovations  
Although a great deal of material for innovations is derived from knowledge networks 
where extra-local actors are prevailing, local resources also offer input for innovation 
activities for firms located in rural areas. These resources pose a specific socio-cultural 
setting for interactive learning and innovation (Asheim et al., 2019). The research rests 
on the idea that local and regional conditions influence innovations (Isaksen & Karlsen, 
2016; Müller & Korsgaard, 2018), and it questions the understanding that clustering and 
agglomeration (Asheim & Isaksen, 2002) are the only major factors supporting 
innovation activities. Therefore, rural local amenities and how they act as inputs for rural 
innovations were analysed relying on the typology of rural resources used previously by 
Müller and Korsgaard (2018) (Article II). Traditional knowledge-based innovation 
processes were analysed to understand how they enable new advancements (Article III).  

Studying the experience of firms located in the western and southern rural counties 
of Estonia, the results highlight the fact that rural areas have a number of locality-specific 
resources that firms have utilised in their innovation activities. The research revealed a 
number of salient examples where rural resources offered useful and diverse 
opportunities. In particular, the DUI-mode of innovations seemed to dominate among 
the examples. The analyses showed that all five groups of local resources (physical, 
human, social and community, immaterial, financial) provided some input for 
innovations. These resources were often interlinked and complemented each other. 
Social and community resources seemed to have a wider in the rural innovation context 
compared to other resources (Article II). Previously, Petrov (2011) and Moyes, Whittam 
and Ferri (2012) also pointed to the role of social capital and local community in 
innovation endeavours. Local social resources seem to play a minor role in knowledge 
networks directly transferring innovation-relevant knowledge (Article I). However, social 
and community resources particular role seems to be operating as facilitators for 
accessing and using other resources. Furthermore, social and community resources help 
mobilise collective action, which subsequently creates meanings and value for other 
resources and constructs common goals beyond single firms’ economic outputs (Article II).  

A major prerequisite for using local resources is recognition, proactive and purposeful 
exploitation. The value of resources starts from awareness, how entrepreneurs interpret 
a locality and what they value and how they describe success and sustainability. In some 
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cases, the local resources might be scarce and small scale, but when grouped together 
the value of each small bit of resource might increase, as pointed out by Baker and Nelson 
(2005). Resources related to traditions are often used with several others: combining 
local, human and material resources, for example, could lead to a higher net value than 
any of them would offer alone. The will to use traditional resources can act as triggers 
for innovation (Article III). These examples show that traditional core processes 
supported with modern add-ons can lead to harmony between old norms and customs 
and modernisation.  

As a result, these findings contribute a novel, empirically grounded model (Figure 4) 
to characterise the role of local resources in firm innovation and the various dimensions 
of this activity. This model helps systematise the productive role of rural resources, 
stressing their complexity and thus supplementing the understanding about the role of 
local resources in innovation endeavours.  

 

 

Figure 3. Model on the role of local rural resources in firm’s innovation and path development.  
Source: Article II (Reidolf & Graffenberger, 2019) 

 
The ways of using these resources varies within different firms and their innovation 

endeavours, but there is potential here that should not be underestimated. This model 
stresses local environments as places of opportunities (Rutten, 2017). The results carry 
on the discussion of how best to leverage local resources. Furthermore, it will help 
explain the diverse results of the previous studies considering the diverse role of the local 
social capital in rural innovations. 
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3.3 Innovations shaping rural development paths 
The locality offers several amenities that firms located in rural areas can use for their 
innovation activities, but these innovation activities can, in turn, influence the path 
development of localities. The current research analyses this influence from two 
perspectives: the innovations, as they relate to traditions as a local resource, to discover 
how traditions and innovations affect each other (Article III) and the role of innovation 
activities in relying on the use of local resources to establish and mould local 
development paths (Article II).  

According to the systemic approach, innovation occurs not just on individual actor 
levels (Knickel, Brunori, Rand, & Proost, 2009), but involving many actors and a wider 
interplay between them. Even thin RISs have the capacity to influence local development 
paths, at least in some level, and contrary, changed development paths have to be 
institutionalised (Asheim et al., 2019). Thus, different actors and institutions are 
constructing a framework for understanding the complexity of innovation routes. 
Although rural localities are often connected with the lock-in threat (Boschma, 2005; 
Tödtling & Trippl, 2005) due to reliance on traditional knowledge that is supposed to 
deviate change, the evolutionary perspectives stress that at least to a certain extent the 
past activities and context direct the present and future economic action (Martin & 
Sunley, 2006). That said, some plasticity in the development routes is also possible 
(Strambach, 2008).  

The data gathered via interviews with firms and other local actors refers to multi-
directional processes that can be expressed in varied development paths. Innovation 
processes from three rural settings in three different country (Estonia, Portugal, India) 
that are related to local traditional knowledge and carry place specific images were 
analysed in detail (Article III). Examining the processes where these traditions have faced 
some forms of modernisations, it was possible to notice complex routes where the 
existence of local resources pushed for innovation activities and thus moulding the 
development paths. There was no linearity or overwhelming directing towards lock-in.  

The desire to maintain the tradition may drive deliberate searches for novelty (Article 
III, Estonian mud case). Analysed cases showed that when modernisation is in line with 
localities’ norms and customs and follows the creative enhancement (Mitchell, 2013) it 
hastens the introduction of innovations related to traditions. Thus, innovations can 
support the preservation of traditional knowledge along with the meanings and images 
of the locality. In some cases, however, the wish to keep traditions as they can outright 
hinder innovations. This restriction might be stronger when there is a threat of 
permanently destroying older knowledge, practices or local resources. In the worst case, 
a new technology can destroy natural resources, terminating the value of the locality as 
a sustainable living place and damaging the natural ecosystem that supports the survival 
of humanity (Article III, Portugal cork tree case). Thus, the lock-in process and resistance 
to change can also be positive and help to preserve the value of the local environment 
and overall development of the locality. 

Furthermore, the analysed innovation endeavours relying on local resources primarily 
tend to lead to a continuity driven process in regional change, following the path 
extension and path upgrading routes (Article II). These locations did not experience new 
path development as a result of the exploitation of local resources.  However, these 
resources did offer valuable opportunities to extend, upgrade and renew existing paths. 
Varied types of innovations use a mix of traditional and modern approaches, where old 
traditions and specific, occasionally ubiquitous, resources, are sustained and supported 
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by modern ‘add-ons’ (Article III). Thus, cumulatively moderate changes might lead to 
heterogenic and sustainable local development. This conclusion shows opportunities but 
does not reduce the weaknesses of the rural localities. Moreover, reliance only on local 
assets might eventually exhaust opportunities and lead to a lock-in risk. This might 
happen especially when coupled with limited extra-local knowledge sources, which 
seems to be a common strategy of these analysed rural firms (Article I).  

This analysis thus contributes to the theoretical discussion by adding interesting 
examples showing the complexity and non-linearity of the innovation processes. 
Furthermore, the research benefits to the scarce discussion of a thin RIS development 
process (Isaksen, 2015). Presenting the fine interplay between traditions and 
innovations, a model to visualise this interaction (Figure 5) was proposed. Innovations 
help to preserve or, on the contrary, destroy local assets; moreover, traditions 
themselves can restrict or enable innovations. This complex interplay suggests being 
careful with any universal conclusions and reconfirms the need to look for case specific 
solutions.  

Figure 4. Interplay between tradition and innovation.  
Source: Author’s modifications based on Article III (Ferreiro, Ahmad, Reidolf, Sousa, & Bhaduri, 
2019). 

The research indicated that innovations led by local actors seemed to have lower 
innovation intentions; at the same time, the motivation of these local actors were diverse 
and not only directed by pure economic rationale. The local innovating actors pointed to 
the wider role of innovations considering the sustainability of the locality. Non-local 
actors who were less emotionally attached to their surroundings tended to follow 
market-driven motives, and thus the innovations could ultimately cause restriction and 
damage to the immediate environment. This denotes a variety of aims and the existence 
of ‘beyond growth’ thinking (Leick & Lang, 2018) which was supposed to exist more in 
rurality. These results raise new questions about sustainable regional development 
discussion which need further studies to answer.  
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4 Discussion  
The previous sections have analysed, from the micro-level, how firms in rural areas build 
their innovation activities using knowledge networks consisting of local and extra-local 
actors and local resources. Furthermore, the thesis uses the systemic viewpoint to 
consider how these innovations influence the development paths of corresponding 
localities. Thus, the varied sides of rural innovation are unpacked, making it possible to 
propose models that help visualise this complex issue from varied angles. 

The configuration of knowledge networks transferring knowledge required for 
innovations to rural SMEs (Article I) shows the importance of market-based actors and 
business relationships, especially clients. According to the CIS, the clients are also the 
most important collaborators for all small and medium-sized enterprises in Estonia 
(Majandus- ja Kommunikatsiooniministeerium, 2015). The role of informal local 
relationships remains modest while considering actors delivering knowledge for 
innovations. However, among the other local resources are social and community 
resources, specifically informal relationships seem to have attained a wider prominent 
role in innovation activities (Article II). This kind of complexity, or even contradiction,  
is further ascertained when analysing the results of previous scholarship. For example, 
the findings of Moyes et al. (2012) and Petrov (2011) stress the importance of informal 
social relationships, while the higher value of market-based relationships for innovations 
is in line with other studies (Dubois, 2013; North & Smallbone, 2000; Virkkala, 2007). 
However, this variety might refer to the multi-faceted issue of networks. Some 
relationships might transfer direct knowledge needed for innovations, often from formal 
market-based actors. Other types of networking, expressed in social and community 
resources, play an indirect role in innovations as they do not deliver direct knowledge for 
innovations; instead, for example, they facilitate the access to other resources and 
knowledge relationships, speeding innovation implementation and diffusion. 

One noteworthy finding is that knowledge acquired from scientific actors, either local 
or extra-local, for innovations was generally modest, except for some firms from a 
particular field of activity (i.e., health and spa services; Article I). In Estonia the 
cooperation between firms and universities is, typically, rather modest (Majandus- ja 
Kommunikatsiooniministeerium, 2015). Whereas, for example, innovative rural firms in 
Finland highly value cooperation with academia (Virkkala, 2007). The limited number of 
relationships with scientific actors who deliver knowledge for innovations could trace its 
origins to several aspects. First, the lack of geographical proximity might be related to 
the limitation of other types of proximities and, therefore, reduce the willingness to 
communicate with each other. Larger extra-local scientific organisations may not see 
these small firms as attractive innovation partners. Second, the demand and supply of 
knowledge may be mismatched; different innovation modes require different knowledge 
sources. Considering the presented case (Article I), the local scientific organisation is 
small and can offer valuable knowledge only in a limited branch. Firms acting in other 
fields of activity or having innovation intentions that do not need direct scientific 
knowledge could not recognise the knowledge from this local scientific actor as being 
valuable to their innovations. Eder (2018) similarly points out that regions hosting a 
university have an advantage but only when there is a successful integration between 
the demands of local firms and resources provided by scientific organisations.  
Third, innovation intentions set limits on knowledge-delivering partners. Loose 
connections with scientific actors might reflect levels of innovations and the level of 
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knowledge firms are seeking. When the incremental process, marketing innovations and 
DUI-mode are prevailing (Article I), and there is no proactive intention to reach higher 
innovation levels, the knowledge needed for innovations might, indeed, come from 
existing business partners and not necessarily from scientific organisations. The RIS 
approach stresses the importance of universities, but they may not play a direct role in 
firms’ innovation activities; instead, they may be in the role of bridging agents, 
transferring knowledge from other partners, or play a larger enabling role for the locality 
(Fromhold-Eisebith & Werker, 2013). However, these aspects refer to problems of rural 
firms that might need help and intervention to ensure that they have access to the 
necessary knowledge, as well as confirm that existing shortages are not provoking new 
ones. However, some obstacles might also be related to mechanisms inside universities, 
which have not been focused on in this research.  

The SNA has been criticised because it does not explore the deeper motives and 
understandings of related actors (Neumeier, 2012). To further develop the use of 
knowledge networks in innovation activities, the static configuration of knowledge 
networks was supplemented with other dimensions. Activity and strength are the two 
dimensions that help describe the nature of knowledge relations. This explains why some 
relationships are more productive. Furthermore, this opens the role of the network 
capital. The nature (expressed in active or passive behaviour) influences the possibilities 
of using existing knowledge for innovation activities.  

The results of the research contest the mainstream understanding that agglomeration 
and clustering are traditionally seen as prerequisites for innovation (Asheim & Isaksen, 
2002). The empirical analyses (Article II) show that firms in rural areas use rural resources 
in their innovation activities and that each of the proposed groups of resources (physical, 
human, immaterial, financial, social and community) provides valuable and diverse 
opportunities for firms. Although the presented examples tend to be incremental and 
often scattered, they nonetheless have notable value for the firms. In some cases, 
innovations use several resources in combination, sometimes concentrating on one 
resource and supplementing with others. For instance, begin with a physical resource 
and add other resources (e.g., human resource as the knowledge about practices and 
handling of local resources or identity used in marketing, as an immaterial resource). 
Regardless, these local assets, alone or in combination, first have to be noticed and 
exploited proactively to employ all their potential. It is evident that better results are 
achieved when more than one type of resource is combined. Similarly, concentrating on 
some distinctive resource can be additionally supported by scientific research, which in 
turn offer opportunities for higher-level innovations. Furthermore, this example proves 
the importance of universities. Even if universities are not delivering direct knowledge 
needed for innovations, it helps raise local human resources in general, as well as widen 
the possibilities to use external knowledge as a brokering agent connecting local actors 
with extra-local counterparts. These results are not contradictory but supplement the 
growing stream of literature examining the productive role of rural resources  
(e.g. Anderson, 2000; Eder & Trippl, 2019; Gibson, 2016; Müller & Korsgaard, 2018) with 
new examples and explanations.  

Locality and innovations influence each other. This is a complex interplay, where the 
strength of these localities is often in its traditions, which require inertia to maintain their 
value. At the same time, these amenities do not exist in a vacuum, and the innovations 
can both enable and restrict the traditions and shape the regional development 
trajectories (Article II and III). The empirics of this research indicate the overwhelming 
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emergence of incremental innovation, suggesting a continuity-driven development path 
(Isaksen et al., 2019). The cases did not reveal economic structures that drastically 
changed or created totally new paths (Article II). Innovations that respect traditions and 
support traditional knowledge with ‘modern add-ons’ might also be more ecologically 
favourable. Similarly, Mitchell (2013) described creative enhancement as an alternative 
to the overriding replacement of old with new. Careful observations have to be part of 
the innovation process. As far as it was possible to witness, drastically changing 
technology can jeopardise the ecological sustainability of specific regions (Article III, cork 
tree case). If needed, innovation strategies should be changed or activities reinvented to 
mitigate potential hazards.  

The results underline the need to carefully analyse the tradition-related aspects of 
rural innovations, to avoid exhausting the strengths of the localities. In a society 
consisting of varied social groups, different individual perceptions can arise.  
These perspectives must be taken into consideration before any unchangeable results 
are delivered and refer back to the overall aim of innovations and activities’ purpose. 
Several researchers (e.g., Dax & Fischer, 2018; Leick & Lang, 2018; Pike, Rodríguez-Pose, 
& Tomaney, 2017) doubt the possibility and reasonability of setting classical objectives, 
such as economic growth, as a target for rural development, considering the 
characteristics of these areas. Instead, the well-being of the population and desirable 
living could be alternatives (Dax & Fischer, 2018). This research supports the idea that at 
least some entrepreneurs hold non-economic values, such as lifestyle, identity, traditions 
and the environment (Gülümser et al., 2010; Lafuente et al., 2010). Consequently, 
successful innovation processes might even help counteract peripheralisation dynamics 
(Kühn, 2015) often witnessed in rural areas, and the balanced exploitation of innovation 
activities might achieve more sustainable development. 

Although this research concentrated on the use of internal resources, it was also 
evident from the examples that internal resources alone are, in many cases, inadequate 
and need additional input from extra-local, often international actors. Small country size 
might be one of the reasons for this kind of strategy. The importance of extra-local actors 
in innovations has also been noted by some other scholars studying different regional 
contexts (e.g. Cannarella & Piccioni, 2011; Li et al., 2019; Müller, 2013). However, 
especially small firms might lack resources for intense international level networking. 
Here, hope could be placed in universities, which could create connections on the 
international level (Fromhold-Eisebith & Werker, 2013). The ultimate issue comes down 
to balance of responsible knowledge with the capacity to utilise all possible resources 
properly. The thoughtful combination of internal and external factors might be the key 
to future rural development (Li et al., 2019).  
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5 Conclusion 
This thesis examined firms from a small Eastern European country to identify the use of 
knowledge networks and local resources in innovation activities. The research stressed 
the complexity of rural innovation and analysed the influence of these innovations on 
the development paths of localities. The analysed firms acquire knowledge for their 
innovation activities via varied but scattered relationships. Unsurprisingly, market-based 
actors prevail in this network. The most productive relationships are strong proactive 
links with extra-local actors. Local social relationships are valued less for directly 
delivering the knowledge needed for innovations. Most firms could not see the direct 
value of scientific organisations in delivering knowledge for their innovations. This finding 
was a bit surprising, compared to the result of a study from Finland, a neighbouring 
country (Virkkala, 2007), but can be explained by either the selection of firms and their 
innovation intentions or a number of other external factors.  

All five groups of resources (physical, human, immaterial, financial, social and 
community) contributed to the analysed firms’ innovations. Coupling more than one type 
of resource usually increased the value of the innovation activity. Traditional activities 
and knowledge-based resources referring to positive lock-in (Anderson, 2000; Gibson, 
2016) examples helped to promote value for both resources and localities. The social and 
community resources seemed to have a leveraging effect while contributing the access 
and awareness of other resources. Despite the small scale of the innovations using local 
resources as an input, these innovations seemed to influence the localities’ development 
trajectories. The interplay between local resources, including traditions and innovations, 
can both enable and restrict the nature of the tradition and shape local development 
trajectories. The evidence did not reveal radical change and the creation of new paths 
with the help of local resources alone; rather, these analysed endeavours led to 
continuity-driven paths. It seems that modernisation supporting the local strengths 
might be most in line with sustainable development to support the non-economic values 
represented in rural localities.   

 
This research has contributed to the theoretical discussions of rural innovation in 

several ways: 
- The research proposes a novel framework where two dimensions previously not 

used together (activity and strength) are combined to analyse the nature of knowledge 
networks of innovative SMEs (Article I). Knowledge can be transferred when there are 
links between actors, but nature (expressed as either active or passive behaviour) 
influences the use of existing knowledge for innovation activities. Thus, this framework 
helps analyse knowledge networks and relationships delivering knowledge for new 
advancements. Knowledge network configuration is just one aspect that describes the 
existence of inter-firm connections. The usability of knowledge networks is a much more 
complex theme than the belief in weak ties contributing to innovations (Ruef, 2002).  
The other dimension needed in rural innovation studies is an understanding of the value 
of knowledge and its use in creating innovations.  

- From a methodological perspective, this research broadens the use of the SNA by 
crossing the borders of the locality and considering extra-local relations (Article I).  
It combines SNA with meaning coding and thematic categorisation (Kvale, 2007) to 
analyse the nature of knowledge relationships, which responds to the common critique 
of SNA (Neumeier, 2012) in an unconventional way.  
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- An empirically grounded original model is proposed to illustrate the  
multi-dimensionality of rural resources (Article II). This model suggests a new 
perspective, proposing a micro-level understanding of place-specific resources in 
innovation practices. Furthermore, this model supplements the growing stream of 
literature that has noticed the productive role of rural resources (e.g., Anderson, 2000; 
Eder & Trippl, 2019; Gibson, 2016; Müller & Korsgaard, 2018) while proposing a new 
angle for understanding their opportunities. Moreover, the model elucidates the need 
to enrich local resources with extra-local input. Traditional approaches in innovation 
studies stress agglomeration and clustering as prerequisites for innovation. In contrast, 
this thesis analyses how local resources can be used for innovation activities. Thus, the 
breadth of mainstream innovation literature is widened.  

- The research proposes a visualisation to explore the potential dynamics in the 
interplay between traditions and innovations (Article III). This visualisation interprets the 
multi-directional way influences appear in innovation systems. Thus, the thesis explores 
the interplay between using local resources in innovations and local development 
trajectories (Articles II and III). The presented examples support the belief that 
development trajectories can be altered with the help of innovation endeavours 
involving local resources; that said, the presence of continuity-driven paths is as 
overwhelming as expected. Thus, analysing the various sides of rural innovation together 
adds an additional novel aspect to the research as compensation for the shortages of 
rural localities’ knowledge networks and local strengths (i.e., local resources) are often 
analysed separately (Müller & Korsgaard, 2018).  

- The research adds empirical examples from Central and Eastern Europe into the rural 
innovation literature. Estonia represents an area that is rarely examined in the rural 
innovation literature as the research tends to focus on highly-developed countries  
(Eder, 2019; Květoň & Blažek, 2018).  

- Moreover, the research contributes to the emerging discussion regarding the roles 
of various actors in rural innovation activities. Although, some previous contributions 
have highlighted the importance of local social interactions and scientific actors (Moyes 
et al., 2012; Petrov, 2011; Virkkala, 2007), examples presented in the current research 
do not support this finding. Instead, the results widen the role of these actors in 
innovation processes in rural settings; both can be handled as enablers who provide 
access to some resources and could raise the overall awareness and perception of the 
use of other actors and resources. Additionally, widely accessible forums, such as the 
Internet and trade fairs, seem to be vital actors in the expansion of knowledge networks; 
such non-human actors have, so far, received relatively little attention in the rural 
innovation literature. Their emergence helps explain the multi-dimensionality of 
innovation systems at the local level.  

 
Practical implications 

The results of this research have practical implications that should be noticed at the 
micro-level in firm management, as well as at the political level. Limited knowledge 
networks, and especially the small number of proactive relationships, might refer to the 
need to get some help in raising network capital. Limited awareness about network 
capital and capabilities in managing knowledge networks can further restrain their 
growth. This can pose additional complications if the networks widen in the 
circumstances where there is minimal awareness about this capital. In particular, SMEs 
might be in need of special support to build their networks and encoding capital, allowing 
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them to effectively build and use larger networks delivering different kinds of knowledge 
needed for innovations. Foremost, this activity should begin with noticing and awareness 
on the firm level. Thus far, the empirics of the research point to the need to reconsider 
these issues from the viewpoint of further development of the firms.  

Considering the limited practises with universities, there is a need for tools to 
encourage communication and cooperation between small firms and scientific 
organisations. This lack of communication might face obstacles from both sides because 
these actors usually seem to be located too far from each other but could, nonetheless, 
offer valuable additions even when the DUI mode of interaction is dominant. More active 
communication would allow universities to execute their potential role as a brokering 
agent (Fromhold-Eisebith & Werker, 2013), which might benefit the overall development 
of the locality even if it does not directly benefit the firms’ current innovation activities.  

The research provides several examples of how firms use local resources as inputs for 
innovations. Without falling into overwhelming rural idyll, entrepreneurs should look 
more carefully at the strengths and opportunities certain localities can offer. Rather than 
ignoring potential weaknesses, they should be honestly assessed in tandem with any 
analysis. The effective use of smart technologies can provide additional opportunities to 
do so, but this concept is not utilised enough to address the needs of small rural firms.  
In some cases, a firm is incapable of utilising some resources, but effective mutual 
activities could increase opportunities to do so. Again, in this situation, some help could 
be provided by different brokering agents, such as local governments, associations and 
unions, or conversations in the local sauna club.  

Lastly, this research reconfirms that we need place-specific solutions (Tödtling & 
Trippl, 2005) and instruments for supporting innovation in a wide variety of contexts. 
Designing policies that take into consideration the complexity of individual conditions 
and provide flexibility to support all manner of firms operating in myriad landscapes and 
urban/rural combinations is essential. Support is vital for the ecological and economic 
sustainability of rural areas; while small firms may not have a significant impact on their 
national economies, they are often critical for local development. This multi-level aspect 
should not be forgotten when designing and redesigning policies. The levels of  
innovation systems (e.g., regional and national innovation systems) are intertwined  
(Fromhold-Eisebith, 2007), especially in a small state such as Estonia. However, the needs 
of local small firms and larger high-tech industries might not be the same.  

 
Limitations and future research 

The generalisability of these results is subject to certain limitations. As a qualitative 
study, this research focused on individuals’ perspectives and interpretations to 
understand their actions and motives, but empirical generalisations of the results should 
be made with caution. Relying on the issues raised in this research, a widespread  
cross-national study would be a fruitful approach in future research. This broad 
understanding about innovations was based on the self-assessment of the interviewees. 
This allowed to witness several examples that would have stayed hidden if conventional 
high-tech interpretations were used. However, the comparability of the levels of 
innovations remain modest.  

Furthermore, the results uncovered the role of non-human factors, such as trade fairs 
and the Internet, in the innovations of firms located in rural areas. In the future, this 
aspect needs further elaboration, especially in the era of globalisation and ICT 
development. One issue raised in the results is the question of what kinds of innovations 
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and development are communities looking for in the future. This intriguing question 
about overall sustainability can be elaborated further in additional research. Moreover, 
the current research did not establish any sectoral differences and could be an additional 
route for future work.  

 The post-socialist context and rapid transformation experienced by all post-socialist 
countries of the Central and Eastern countries might have an effect on current behaviour 
but is not necessarily a continued and interconnected path (Kay, Shubin, & Thelen, 2012). 
This research concentrated on innovation activities conducted in recent years and did 
not elaborate on the potential background of changes that took place decades ago. 
However, incorporating the historic background information could be a new route for 
future studies as some of these firms’ activities were based on industrial activities 
engaged in prior to the change in economic regimes.  
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Abstract 

Knowledge Networks and Local Resources Shaping 
Innovation in Rural Areas 
Innovation is recognised as one of the key drivers in economic growth and development 
(Brem, 2011; Hong et al., 2012) and an important aspect of a knowledge-driven economy 
(Petrov, 2011). However, the mainstream innovation literature concentrates on  
science-based, high-tech and radical innovations in cities (Hong et al., 2012; Shearmur, 
2017; Torre & Wallet, 2013), thus leaving rural innovations, which are often incremental 
and based on informal local knowledge sources, largely unexplored (Gamito & 
Madureira, 2019; Isaksen & Onsager, 2010). However, rural regions comprise a 
remarkable portion of the territory and inhabitants. Focusing merely on agriculture 
(Singh & Bhowmick, 2015) is insufficient to understand the holistic picture of today’s 
rurality (Li et al., 2019). Despite growing theoretical discussions, the rural innovation 
literature is still scarce, often described with a certain negative label and, therefore, 
leaving the full potential of these locations under-examined (Eder, 2019; Graffenberger 
& Vonnahme, 2019). The topic has not been studied sufficiently to refute general 
stereotypes and strengthen the theoretical grounds for the phenomena (Leão, 2014). 

In this research, innovation is understood as a result of an interactive activity in which 
new products, services, marketing endeavours or processes (at least to the firm) are 
introduced to the market (OECD/Eurostat, 2005, 2018). Rural innovations, in particular, 
tend to use this broader understanding (OECD, 2014). This broad focus has been 
somewhat lost in research on innovation, although the importance of local context, 
mutual learning and the need to highlight incremental, as well as radical, innovations are 
emphasised in the innovation systems concept (Lundvall, 2010). Rural areas vary from 
dynamic core regions, for example, with the concentration of inhabitants, firms from the 
same sector, scientific organisations and local networking (Asheim & Isaksen, 2002; 
Isaksen & Karlsen, 2016). In this thesis, a locality is considered rural when its population 
density is below 150 inhabitants per km2, and the majority of people live in rural 
communities, outside agglomerative centres (OECD, 2005). Smaller regional towns,  
as centres of the locality, are regarded as part of the rural area.  

The starting point of the thesis is that rural firms suffer from a shortage of local actors; 
as recompense, these localities may provide a number of resources that can be used for 
innovations. Knowledge networks deliver novel knowledge to the actors, thus creating 
additional opportunities and compensate for the lack of local knowledge and actors 
(Dubois, 2013; Huggins & Johnston, 2009; Liu et al., 2013). Although the importance of 
knowledge networks is well-known, the number of studies specifically concerning rural 
networking remains limited (Li et al., 2019; Slotte-Kock & Coviello, 2010). While most 
scholars regard rural characteristics as weaknesses, some studies (e.g. Gibson, 2016; 
Korsgaard et al., 2015; Müller & Korsgaard, 2018) have analysed the use of rural 
resources as qualities for innovation activities. Rural areas tend to be equipped with 
special tools, such as traditions relying on historical knowledge and practical experience, 
local images and identities (Gibson, 2016; Korsgaard et al., 2015; Müller & Korsgaard, 
2018; Plüschke-Altof & Grootens, 2019). These could be unique place-specific attributes 
upon which innovations can be built. Furthermore, non-economic values, such as lifestyle 
and identity are sometimes highly valued by rural entrepreneurs, especially when they 
are not solely motivated by economic concerns (Lafuente et al., 2010).  
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However, linked with evolutionary perspectives that propose continuity and  
path-dependency as keys to projecting regional development trajectories (Martin & 
Sunley, 2006), certain stigmas have not disappeared. However, this research rests on the 
idea that entrepreneurial activity and innovation can mould existing development paths. 
Innovations are implemented (or not) and diffused over time through social systems 
(Rogers, 2003). Although the regional innovation system’s approach (RIS) may not be 
developed for rural settings (Tödtling & Trippl, 2005), the RIS still provides a framework 
for exploring innovation activities, and a complex interplay between innovation activities 
and localities. Furthermore, innovation is highly contextual (Hong et al., 2012), but so far, 
studies of rural innovation in Central and Eastern Europe (Eder, 2019; Květoň & Blažek, 
2018) are particularly scarce. Moreover, the existing rural innovation research is limited 
and narrow, contributions concentrate on only limited aspects of the theme, but overall 
development as a larger aim is also vital.  

The aim of the thesis is to identify the use of knowledge networks and local rural 
resources as sources of innovation activities of small and medium-sized enterprises 
(SMEs) in rural areas. The research explores answers to the following research questions: 

RQ1: How do firms in rural areas use knowledge networks for their innovation 
activities?  

RQ2: How do firms in rural areas use local resources for their innovation activities?  
RQ3: How does the use of local resources for innovation activities influence the 

development paths of localities? 
 
The research analyses are performed from a firm’s viewpoint, exploring knowledge 

networks delivering knowledge for innovations and using local resources for innovations 
in SMEs located in rural areas. As the use of local resources in innovation activities might 
influence the locality itself, this thesis also analyses the interplay between innovations 
and the locality. This research attempts to capture the complexity that needs to be 
examined by covering the varied sides of the issue that could offer a novel angle for 
unpacking the theme. 

This research is built on an innovation systems approach that recognises innovation 
as an output of complex, cumulative and interactive processes (Asheim et al., 2016; 
Lundvall, 2010), network paradigms (Murdoch, 2000) that stresses the importance of 
social action, and an understanding that local conditions influence innovation activities 
(Isaksen & Karlsen, 2016; Müller & Korsgaard, 2018). This is a qualitative explorative 
study conducted to understand how rural firms are building their innovation strategies. 
Empirical research, using data gathered via semi-structured interviews with local firms 
and other actors influencing rural innovations, is conducted mainly in rural areas in 
Estonia. Social network analyses are also perfomed to analyse the configuration of 
knowledge networks. 

The analysed firms acquire knowledge for their innovation activities via varied but 
scattered relationships (Article I). Unsurprisingly, market-based actors prevail in this 
network. The most productive relationships are strong proactive links with extra-local 
actors. Local social relationships are less valued when knowledge needs to be delivered 
directly for innovations. Most firms in the study could not see that scientific organisations 
deliver knowledge for their innovations. All five groups of resources (physical, human, 
immaterial, social and community, financial) contribute to the analysed firms’ 
innovations (Article II). Coupling more than one type of resource usually increase the 
value of the innovation activity. Traditional activities and knowledge-based resources 
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referring to positive lock-in (Anderson, 2000; Gibson, 2016) examples help to promote 
value for both resources and localities (Article III). The social and community resource 
seem to have a leveraging effect while contributing to the access and awareness of other 
resources but may not directly deliver knowledge for innovations. Similarly, universities 
might play a kind of mediator role. Despite the small scale of the innovations using local 
resources as an input, these innovations seem to influence the localities development 
trajectories. Traditions can enable and restrict the innovation activities and innovations 
can help preserve or destroy the nature of the tradition (Article III). Innovations using 
local resources can shape local development trajectories, but the evidence did not reveal 
radical change and the creation of new paths with the help of local resources alone; 
instead, these analysed endeavours led to continuity-driven paths (Article II). It seems 
that modernisation supporting the local strengths might be most in line with sustainable 
development to support the non-economic values represented in rural localities. 

This doctoral thesis seeks to contribute to the growing rural innovation literature 
while unpacking different aspects of rural innovation and discussing complex 
connections between innovations and locality. It proposes a framework for analysing the 
configuration of knowledge networks and the nature (activity and strength) of 
relationships between actors to analyse, in detail, the use of existing relationships in the 
firms’ knowledge networks (Article I). The use of social network analyses in innovation 
studies is elaborated beyond a region’s borders, something uncommon in social network 
analyses in innovation studies (Article I). Several salient examples are given regarding 
how local resources are used in rural firms’ innovations, contrary to the mainstream 
innovation literature (Article II). Rural innovation is a multi-directional activity, rather 
than a linear process, as innovations are shaped by localities and the innovations 
themselves can modify local resources, traditions and development paths. The thesis 
explores several cases (in Estonia, Portugal and India) where innovations and traditions 
either supported or hindered each other during the development process. Despite the 
culturally different context, they all saw an opportunity to use traditions as sources for 
innovations (Article III). This thesis presents possible ways in which innovation-related 
activities can shape the development paths of these regions, thus broadening the 
understanding of the complexity of innovation routes (Article II, III). The thesis provides 
new empirical examples from Central and Eastern Europe, which enriches the current 
rural innovation literature with less studied empirics (Article I, II, III).  

Beyond these theoretical contributions, this thesis also has practical value. It stresses 
the complexity of innovation processes compared to the linear research and 
development oriented innovations, as well as the importance of incremental 
innovations. These factors should be considered when managing innovation-related 
processes in firms and while developing policy frameworks. 
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Lühikokkuvõte 

Teadmusvõrgustikud ja kohalikud ressursid innovatsiooni 
kujundajatena maapiirkondades 
Innovatsiooni peetakse majanduskasvu ja arengu aluseks (Brem, 2011; Hong et al., 2012) 
ning üheks olulisemaks komponendiks teadmistepõhises majanduses (Petrov, 2011).  
Innovatsioonialane teoreetiline kirjandus keskendub linnadele ja teadustegevusele 
toetuvale kõrgtehnoloogilisele radikaalsele (radical) innovatsioonile (Hong et al., 2012; 
Shearmur, 2017; Torre & Wallet, 2013)  ning on seetõttu jätnud maapiirkonnad ning seal 
ülekaalus oleva väärtust järk-järgult tõstva (incremental) innovatsiooni ja 
mitteformaalsed teadmiste allikad suuresti tähelepanuta (Gamito & Madureira, 2019; 
Isaksen & Onsager, 2010). Poliitilist ja praktilist vajadust maapiirkondades toimuva 
innovatsiooni uurimiseks ei ole piisavalt kajastatud innovatsioonialases kirjanduses, kuigi 
maapiirkonnad moodustavad 80% OECD riikide territooriumist ja nende elanikkond 
veerandi rahvastikust (OECD, 2014). Olemasolevad innovatsiooniuuringud 
maapiirkondade kohta on keskendunud põllumajandusele (Singh & Bhowmick, 2015), 
aga sellest ei piisa, et saada ülevaade tänapäeva mitmekihilisest maaelust (Li et al., 2019). 
Kuigi 21. sajandil on maapiirkonna innovatsiooni käsitlevate teoreetiliste aruelude hulk 
kasvanud, on sellealast kirjandust vähe ja tihti on see negatiivse varjundiga, jättes 
seetõttu osa potentsiaalist tähelepanuta (Eder, 2019; Graffenberger & Vonnahme, 
2019). Teemat pole piisavalt uuritud, et jätta seljataha levinud stereotüübid ja luua piisav 
teoreetiline raamistik (Leão, 2014). 

Selles töös käsitletakse innovatsiooni kui interaktiivset tegevust, mille tulemuseks on 
turule toodud uus või edasi arendatud toode, teenus, turundustegevus või protsess 
ettevõtte sees (OECD/Eurostat, 2005, 2018). Seda laiapõhjalist definitsiooni on tihti 
kasutatud maapiirkonna uuringutes (OECD, 2014), kus kõrgtehnoloogial põhinevad 
innovatsioonid on vähemlevinud (Eder, 2018). Ka innovatsioonisüsteemi kontseptsiooni 
juures on tähtsal kohal kohalik kontekst, vastastikune õppimine ja erineva tasemega 
innovatsioonid [nii kõrgtehnoloogiline ja läbimurdeline (radical) kui järkjärgulist õppimist 
rõhutav tagasihoidlik ja etapiviisiline (incremantal) lähenemine] (Lundvall, 2010), aga see 
laiem lähenemine ei ole innovatsiooniuuringute keskmes. Maapiirkonnad erinevad kiirelt 
muutuvatest linnalistest keskustest näiteks elanikkonna asustustiheduse poolest, seal 
pole suurt hulka sama sektori ettevõtteid, kes võiksid klastritesse koonduda, samuti on 
seal vähem teadusasutusi ning vähem võimalusi suhtlemiseks erinevate toimijatega 
(actors) (Asheim & Isaksen, 2002; Isaksen & Karlsen, 2016). See töö defineerib 
maapiirkonda rahvastikutiheduse järgi (vähem kui 150 inimest elamas ühel km2, kellest 
enamik peab elama maa-asulates) (OECD, 2005). See tähendab, et väiksemad linnad on 
arvestatud maapiirkonna sisse, olles keskustena piirkonna oluliseks osaks.  

Käesoleva töö lähtekohaks on ühelt poolt see, et maapiirkonnas tegutsevad 
ettevõtted kannatavad kohalike toimijate puuduse all ning peavad selle korvamiseks 
rakendama teatud kompensatsioonistrateegiaid. Teiselt poolt on nendes piirkondades 
erinevaid ressursse, mida saab kasutada innovatsioonini viivates tegevustes. 
Teadmusvõrgustikud on olulised sisendid innovatsiooni jaoks (Lundvall, 2007), sest 
toovad uut teadmist ja loovad seeläbi uusi võimalusi kompenseerides kohapeal puuduvat 
teadmist ja koostööpartnereid (Dubois, 2013; Huggins & Johnston, 2009; Liu et al., 2013). 
Kuigi teadmusvõrgustike olulisus on teada, ei ole seda eriti uuritud maapiirkondadest 
lähtuvalt (Li et al., 2019; Slotte-Kock & Coviello, 2010). Teiselt poolt käsitletakse 
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maapiirkonnale iseloomulikke tunnuseid enamasti puudustena, ainult mõned üksikud 
uuringud (e.g. Gibson, 2016; Korsgaard et al., 2015; Müller & Korsgaard, 2018) on 
analüüsinud maapiirkonnas olevaid erinevaid ressursse (mitte ainult füüsilisi maavarasid) 
kui väärtusi, mida saab kasutada innovatsioonitegevuste sisendina. Näiteks traditsioonid, 
mis toetuvad ajaloolisel teadmisel, praktilisel kogemusel, kohalikel imidžitel ja 
identiteetidel on maapiirkondadele iseloomulikud spetsiifilised võimalused (Gibson, 
2016; Korsgaard et al., 2015; Müller & Korsgaard, 2018; Plüschke-Altof & Grootens, 
2019). Ka erinevad mitte-majanduslikud väärtused nagu elustiil ja identiteet võivad olla 
sellistes piirkondades paiknevate ettevõtjate jaoks olulised väärtused, eriti siis, kui nad 
juhinduvad muuhulgas ka mitte-majanduslikest motiividest, mis on iseloomulik just 
maapiirkonna ettevõtjatele (Lafuente et al., 2010).  

Evolutsiooniteooriad, mis selgitavad rajasõltuvust ja järjepidevusele tuginevat 
majandustegevust (Martin & Sunley, 2006) on üheks põhjuseks, miks negatiivsed 
arusaamad maapiirkonna innovatsioonivõimaluste kohta on visad taanduma. 
Vastupidiselt levinud arusaamale, on evolutsiooniteooriates sees ka teatav paindlikkus. 
See töö lähtub arusaamast, et ettevõtlus- ja innovatsioonialased tegevused võivad 
muuta piirkondade arenguteid. Uudseid ideid rakendatakse ja innovatsiooniprotsess 
levib läbi sotsiaalsete suhete (Rogers, 2003). Kuigi regionaalne innovatsioonisüsteem 
(RIS) keskendub pigem linnalistele keskustele, kus ettevõtetel on lihtsam koonduda 
klastritesse ja saada toetust erinevatelt tugiorganisatsioonidelt (Tödtling & Trippl, 2005), 
annab RIS siiski teatava raamistiku, et analüüsida keerulist vastastikmõju innovatsiooni 
ja maapiirkonna vahel. Innovatsiooniprotsessid on paljuski sõltuvad kohalikest oludest 
(Hong et al., 2012), aga siiani on eriti vähe sellealaseid uuringuid Kesk- ja Ida-Euroopa 
maapiirkondadest  (Eder, 2019; Květoň & Blažek, 2018). Kõik eeltoodu võib kokku võtta 
väiteks, et teemakohaseid uuringuid on vähe ja need puudutavad selle mitmetahulise 
teema üksikuid aspekte. Käesolev töö võtab laiema vaatenurga ja seostab teemaga 
seotud erinevad tahud, andes seeläbi võimaluse avada teema komplekssust.   

 
Käesoleva töö eesmärk on analüüsida, kuidas maapiirkondades asuvad väike- ja 

keskmise suurusega ettevõtted kasutavad teadmusvõrgustikke ja kohalikke ressursse 
innovatsiooniallikatena. Töö otsib vastuseid järgmistele uurimisküsimustele:  

1) Kuidas kasutavad maapiirkonna ettevõtted teadmusvõrgustikke oma 
innovatsioonitegevustes? 

2) Kuidas kasutavad maapiirkonna ettevõtted kohalikke ressursse oma 
innovatsioonitegevustes? 

3) Kuidas mõjutab piirkondade arenguradasid kohalike ressursside kasutamine 
innovatsioonitegevustes? 

 
See töö tugineb innovatsioonisüsteemi toimimise põhimõtetel, mis teadvustavad,  

et innovatsioon on kumuleeruva ja interaktiivse protsessi tulemus (Asheim et al., 2016; 
Lundvall, 2010). Lisaks toetub töö võrgustiku paradigmale (Murdoch, 2000), mis rõhutab 
sotsiaalsete protsesside tähtsust, ja arusaamale, et kohalikud tingimused mõjutavad 
innovatsiooni (Isaksen & Karlsen, 2016; Müller & Korsgaard, 2018). Tegemist on avastava 
empiirilise uuringuga, mis tugineb pool-struktureeritud intervjuudele. Peamiselt on 
analüüsitud Eesti ettevõtteid, lisaks on käsitletud ka kohalikule traditsioonile toetuvaid 
innovatsiooniprotsesse kultuuriliselt erinevates maapiirkondades (Portugalis ja Indias). 
Täiendavalt on infoallikateks kohalik omavalitsus, kolledž, kutsekool, erinevad liidud ja 
ühendused.  
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Uurimisküsimustele annavad vastused kolm publitseeritud artiklit. Artikkel I analüüsib 
maapiirkonnas tegutsevate ettevõtjate teadmusvõrgustikke, mis aitavad nendeni tuua 
uuendusalasteks tegevusteks vajalikku informatsiooni. Artikkel II analüüsib, kuidas 
ettevõtjad on kasutanud erinevaid kohalikke ressursse oma innovatsioonitegevustes ja 
kuidas sellised kohalikel ressurssidel põhinevad tegevused mõjutavad piirkonna arengut. 
Artikkel III selgitab innovatsiooni ja kohalike ressursside (sh. traditsiooni) vastastikmõju 
ja keerukaid omavahelisi suhteid ning analüüsib, kuidas see vastastikmõju võib piirkonna 
arengut suunata.  

 
Analüüsitud ettevõtted ammutavad innovatsiooni jaoks vajalikke teadmisi suhteliselt 

hajutatud suhetest. Ootuspäraselt on innovatsioonini viivate teadmiste allikatena 
ülekaalus turupõhised toimijad. Kõige enam toovad tulemusi tugevad proaktiivsed 
suhted organisatsioonidega, kes paiknevad väljaspool ettevõtjate asukohta. Kohalikke 
sotsiaalseid suhteid üldiselt ettevõtjad innovatsiooniallikatena ei hinda. Enamik 
analüüsitud ettevõtjaid arvab, et ka erinevad teadusorganisatsioonid ei ole toonud 
nende jaoks olulist innovatsioonini viivat infot.  

Kui analüüsida, millised kohalikud ressursid ettevõtete innovatsioonitegevustesse 
panustasid, siis on esindatud kõik viis gruppi: 1) füüsiline ressurss nagu kohalikud 
maavarad, maastik, hooned, jms.; 2) inimressurss, mis on kohalike inimeste teadmised ja 
oskused; 3) mittemateriaalne ressurss, mis väljendub piirkonna identiteedis, kultuurilises 
pärandis ja ajaloolises teadmises; 4) sotsiaalne ja kogukondlik ressurss ehk nii ametlikud 
kui mitteametlikud kohalikud suhted; ja 5) kohaliku tasandi finantsressurss. Analüüs 
näitab, et mitme ressursi samaaegne kasutamine kasvatab üldiselt tulemuslikkust. Kuigi 
kohalikke sotsiaalseid suhteid ei peeta otseselt innovatsiooni jaoks vajaliku teadmise 
edastamisel oluliseks, siis ei tohi selle ressursi osatähtsust alahinnata. Sotsiaalsel ja 
kogukondlikul ressursil tundub olevat teistest ressurssidest erinev roll, sest selle abil on 
võimalik luua juurdepääs teistele ressurssidele, mis panustavad otsesemalt 
innovatsioonitegevustesse. Traditsioonilised tegevused ja ajalooline teadmine on 
positiivse lukustumise (Anderson, 2000; Gibson, 2016) näited, mis edendavad 
innovatsioonialaseid tegevusi ja kohalikku arengut üldiselt. Kuigi mainitud kohalike 
ressursside kasutamine ei ole kõigi ettevõtete jaoks peamine või ainus 
innovatsiooniallikas, olid need olulised ja sellel tegevusel on mõju ka kohalike 
arenguradade kujundamisel.  

Traditsioonide kasutamine uuendustes võib nii edendada kui takistada innovatsiooni. 
Samamoodi on innovatsiooniga seotud tegevustel mõju kohalikele ressurssidele. 
Innovatsiooni käigus võib kohalikke ressursse võimendada ja väärindada, samas võib 
kohalikust ressursist lähtunud moderniseerimine hakata olemasolevat ressurssi 
hävitama. See kõik võib mõjutada piirkonna tulevikku. Käesolev töö ei tuvastanud 
näiteid, kus kohalike ressursside abil oleks olemasolevat arengurada radikaalselt 
muudetud või lausa uus rada tekitatud. Pigem lubas kohalike ressursside kasutamine 
jätkata tegevust olemasolevatel arenguradadel, otsides võimalusi nende radade 
rikastamiseks. Käesoleva töö kontekstis saab järeldada, et uuendused, mis toetavad 
kohalikke tugevusi, on jätkusuutlikumad ja toetavad ka piirkonna ettevõtjate  
mitte-majanduslikke motiive.  

Käesolev doktoritöö panustab maapiirkonna innovatsioonialastesse aruteludesse, 
analüüsides innovatsiooni maapiirkonnas keerukate sotsiaalsete protsesside kaudu.  
Töö pakub välja mudeli, mis aitab analüüsida ettevõtete teadmusvõrgustikes olevate 
suhete olemust (aktiivsus ja tugevus) ning kasulikkust innovatsioonile (Artikkel I).  
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See töö aitab minna kaugemale traditsioonilisest võrgustike analüüsist, mis 
innovatsiooniuuringutes on territoriaalsetest teooriatest lähtuvalt keskendunud pigem 
piirkonnasisestele suhetele. Nüüd on kohalike suhete kõrval analüüsi kaasatud ka 
kogukonna piire ületavaid innovatsiooni panustavaid suhteid (Artikkel I).  

Lisaks pakub doktoritöö näiteid, kuidas kohalikud ressursid üksi või mingites 
kombinatsioonides panustavad maapiirkonna ettevõtete innovatsioonitegevustesse 
(Artikkel II ja III). Selline kohalike ressursside tähtsustamine vastandub mõnevõrra 
aglomeratsiooni ja klasterdumise olulisusele kui üldlevinud innovatsioonieeldustele. Töö 
esitleb mudelit, mis aitab kohalikke ressursse esile tuua (Artikkel II). Innovatsioon 
maapiirkonnas on mitmetahuline ja kindlasti mittelineaarne protsess, kus kohalikud 
tingimused mõjutavad innovatsioone ja innovatsioonid omakorda kohalikke ressursse, 
sh. traditsioone ja piirkonna arenguradasid (Artikkel II ja III). Töös on ära toodud erinevad 
protsessid (Eesti, Portugali ja India maapiirkondadest), mis demonstreerivad, kuidas 
innovatsioonid ja traditsioonid võivad üksteist toetada või takistada. Kuigi kultuurilised 
kontekstid on erinevad, siis kõikides nendes erinevates piirkondades nähti traditsioonide 
kasutamises võimalusi innovatsioonialast tegevust edendada (Artikkel III). Töö analüüsib 
võimalusi, kuidas kohalike ressursside toel tekkinud innovatsioonid võivad piirkondade 
arenguid mõjutada. Seeläbi rõhutab töö innovatsiooniprotsesside keerukust ja mõju 
vahetutele ja kaugematele toimijatele. Originaalsust lisab tööle kirjandusse näidete 
toomine Kesk- ja Ida-Euroopast, mis seni on innovatsiooniuuringutes olnud suhteliselt 
vähe uuritud piirkond (Artikkel I, II ja III).  

Lisaks teoreetilisele panusele on sel tööl ka praktiline väärtus, rõhutades 
innovatsiooniprotsesside komplekssust ja mittelineaarsust. Kasutades 
innovatsiooniuuringutes peamiselt teadusele ja kõrgtehnoloogiale tuginevaid näitajaid 
võib jätta olulise hulga innovatsioone ja ettevõtteid tähelepanuta. Oluline on märgata 
innovatsiooniallikate mitmekesisust, mis omakorda võivad viia erinevate 
innovatsioonideni. Ka etapiviisilisi arenguid tuleb toetada, andes erinevatele 
ettevõtetele võrdsemad võimalused, sest teinekord võib sellist innovatsiooni viljelevate 
ettevõtete väärtus konkreetsete piirkondade arengus olla väga olulise tähtsusega.  
Lisaks on töös toodud teadmine oluline ka ettevõtete sees innovatsiooniprotsesside 
lahtimõtestamisel ja erinevate aspektide märkamisel.  
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Article I  
Reidolf, M. (2016). Knowledge networks and the nature of knowledge relationships of 
innovative rural SMEs. European Journal of Innovation Management, 19 (3), 317−336. 
10.1108/EJIM-06-2015-0043
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