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ABSTRACT ARTICLE HISTORY

Digital solutions are seen as promising ways of addressing current challenges in rural Received 15 July 2025

regions. Individual or group key actors accessing resources foster these developments Accepted 20 November 2025

through networks. In light of regional clustering and agglomeration effects on the

one hand and increased virtual mobility on the other hand, assumptions about the o -
L . R . . Qualitative network analysis;

spatiality of such networks are highly controversial. Our paper takes this as a point of Assemblage; Bridging and

departure, asking how spatiality is constructed in the networks of so-called ‘digital bonding ties; Peripheral

pioneers’ (DPs). The sampling process took place in two German rural regions with regions; Germany

different preconditions for digital technology adoption, where we conducted

egocentric network analysis and qualitative interviews. Employing the assemblage JEL

perspective, we analysed networks of 30 individuals in terms of the analytical =~ 033; 035 R58

categories of territoriality, stability and connectivity. Our findings distinguish between

three important roles of network contacts: (1) multipliers in social networking, (2)

users of the DP’s products and services, as well as (3) close family members that are

important in professional contexts. Although DPs are often deeply embedded in and

feel attached to their region, networks vary significantly in their territorial radius, also

including highly functional problem-solving contacts to distant places. Consequently,

our evidence challenges static territorial models of innovation processes, advocating

for processual and multidimensional perspectives that consider social networks and

individual agency. Likewise, our study complements current research on rural

governance by shifting the focus from key institutions and formal networks to less

formally integrated actors and problem-solving networks.

KEYWORDS

1. Introduction

Rural regions are often described as the periphery, facing demographic shrinkage and a thin institutional
density (de Souza, 2017; Pike et al., 2024). Digital solutions such as information and communications tech-
nology (ICT) promise to mitigate spatial disadvantages by creating regional governance networks and new
ways of value creation through knowledge transfer (Bar et al., 2024; Bonfiglio et al., 2017; Holl & Rama,
2009), even if rural regions are shaped by disadvantages regarding digital connectivity as well as pre-con-
ditions for technology adoption and digital literacy (Holl & Rama, 2024; Salemink et al., 2017). More gen-
erally, territorial models of innovation processes emphasise the role of geographical proximity and regional
context conditions for accessing crucial resources as knowledge or institutional support; often focusing on
urban advantages, based on agglomeration effects (Gust-Bardon, 2012; Todtling & Trippl, 2005). As an
example, small- and medium-sized enterprises (SMEs) located in rural locations are adopting digital tech-
nologies with a clearly lower probability than their counterparts in small or large towns (Holl & Rama,
2024). The current research on social network analysis relates to this by studying the role of social networks
for regional development (Panitz, 2025), network governance (Albornoz et al., 2024) and social innovation
(Esparcia, 2014; Georgios & Barrai, 2023). In these discourses, social networks are understood as a form of
organisation of collective action (Knieling & Kunzmann, 2005). By analysing such networks relating to indi-
vidual actors and their agency, the spatial dimension becomes a central point of interest. How do those
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actors relate to administrative borders and construct relational arrangements such as the region? Consider-
ing rural network assemblages, we highlight the socially constructive and relational character of space, tra-
cing the regional collage that is both constructed and deconstructed through egocentric networks. Within
the debates on rural development and entrepreneurship, both perspectives are highlighted in Miiller and
Korsgaard (2018), developing the concepts of ‘resource embeddedness” and ‘bridging across spatial con-
texts’. Whilst the former refers to trust and dense social networks in the regions where the respective actors
are based and have biographical ties, the latter relates to strategically selected inter-regional ties for acces-
sing those resources that are not available at closer distances.

We searched for actors with digital literacy who shape regional development processes. The sample of so-
called “digital pioneers’ (DPs) consisted of individuals whose agency was attributed to their use of ICT to
address local challenges. We define DPs as public or private individuals or groups who can play a pioneering
role in the context of digitalisation in peripheral rural areas. Drawing on resources such as knowledge, crea-
tivity and technical and digital skills, they drive social innovation in those places. Hence, DPs are ‘early
adopters’ (Rogers, 1962) of new technologies, and as such, they are ‘actors of change’ in terms of leadership
(Binder & Witting, 2022; Pisa, 2023), playing an emergent role in rural governance constellations. In ana-
lysing the social networks of these actors from an agency perspective (Calignano & Nilsen, 2024), we take a
closer look at the attributes of space. With its focus on the density and quality of networks, network analysis
has a blind spot to the interrelation between the characteristics of the networks and their spatial context
(Viry et al.,, 2022). Our paper addresses this research gap by examining the impact of spatiality in rural ego-
centric network analysis with a focus on ‘problem-solving networks’ (Fiirst, 2005). It relates to further blind
spots by focusing on rural digitalisation beyond the now in many places, significantly improved infrastruc-
tures of broadband and mobile coverage (Holl & Rama, 2024; Maruseva & Kroll, 2025), among other things,
focusing on the interrelation between entrepreneur [respectively key actors], place and community (Sale-
minik et al., 2025). Through including basic service providers in the fields of public health and mobility,
the perspective is broadened beyond the rural innovation discourses focused on small- and medium-
sized enterprises. By reconstructing ego-centred networks, we complement current governance research,
tracing regional overall networks. Therefore, the main research question is: How is spatiality constructed
in the egocentric networks of digital pioneers? The subordinated research questions examine (a) the impact
of territoriality in the constitution of bridging and bonding ties and (b) the characteristics of these networks.
Hence, we define spatiality as dynamic, flexible and place-bound and develop three analytical categories,
which will be further discussed in Section 2. Employing this perspective, we challenge Fiirst’s assumption
that networks are built where there is already a culture of cooperation (Fiirst, 2005, p. 712). In referring to
the egocentric networks of the DPs as rural network assemblages, we argue instead for a relational perspec-
tive with reference to our network data and highlight the multiple, heterogeneous character of these
relations.

Mettenberger et al. (2024) explore how DPs make use of different kinds of resources via their agency.
Besides personal and regional, network resources were identified as one of the three crucial dimensions.
The present article follows on from that, presenting a deepened assemblage theory-driven analysis of the
spatial relationships of egocentric networks and their implications for regional development, governance
and entrepreneurship in rural areas. Our paper is composed of four sections. Section 2 discusses the current
state of research and introduces our three analytical categories of territoriality, stability and connectivity.
Section 3 contains the research design of the study and our methodological approach. Section 4 presents
the empirical data of our egocentric network analysis (n = 30), which are discussed by asking how spatiality
is constructed in these networks. We focus on three phenomena: key contracts (so-called ‘alteri’) in the roles
of multipliers, users, and family members. In Section 5, we discuss our findings, relating to current debates
on rural development, regional governance and egocentric network analysis. Section 6 concludes with the
challenges and limits of our study and expand on future research.

2. Rural governance networks as assemblage

Social networks are seen as important for rural development in Germany and Europe (Meador, 2019; Rich-
ter, 2019). Such processes are often steered through multi-sectional and multi-level governance arrange-
ments. In contrast to governmental leadership, governance is substantially exercised through network
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structures, bringing together heterogeneous sets of actors from the public as well as from the private and
civil sectors (Edwards et al., 2001; Ziirn, 2000). Often, a crucial aim in rural development schemes is ‘decen-
tralisation’, meaning the inclusion of new stakeholders, thereby benefiting from their knowledge and net-
works (Kiipper & Kundolf, 2021). Such stakeholders could be individual (e.g., majors or founders) as well as
group actors (e.g., companies or initiatives).

Previous research on rural development has already highlighted the question of spatiality, examining the
impact of spatiality in integrating resourceful actors into governance arrangements (Bosworth et al., 2016;
Edwards et al., 2001). For a long time, the focus lay on endogenous potentials, which could be leveraged by
activating and relating stakeholders within the respective regions (Ray, 1999). From this perspective, a
spatial concept of the region as a container is proclaimed that spatially determines the actors and their net-
works. Over recent decades, the so-called ‘neo-endogenous’ paradigm has gained momentum, shifting
attention towards supra-regional relationships and emphasising the relevance of including spatially distant
resourceful key institutions (Dargan & Shucksmith, 2008; Georgios & Barrai, 2023). From this point of view,
the notion of the region as a container is not challenged either, though it already highlights the fuzzy char-
acter of assigning administrative borders with the attribute of ‘supra-regional’.

Regional economic perspectives are often based on territorial innovation models. Regional development
is regarded as a ‘box’ with certain inputs and outputs (Gust-Bardon, 2012). Clusters and regional innovation
systems emerge in relation to these series of sequential changes characterised as innovation processes, and
contribute to the performance of networks (2012, p. 11). Such models rely on the crucial assumption that
spatial clustering and agglomeration effects promote entrepreneurship and economic success within a
region (Gust-Bardon, 2012). Explanations relate to knowledge spillovers (Galliano et al., 2019); the
exchange of tacit knowledge (T6dtling & Trippl, 2005), shortened supply chains, or local skills development
(Merrell & Charles, 2025). Such analyses often emphasise the disadvantages of peripheral rural regions
(Bonfiglio et al., 2017, p. 78; Fanelli, 2018, p. 582; Favre-Bonte et al., 2019, p. 1038), which are characterised
by low company activity and knowledge density. As Galliano et al. (2019) we challenge this deficit-oriented
territorial approach to innovation in rural areas by taking a closer look at the networking processes.

Against the backdrop of a thin institutional density in our regions, characterised as ‘very rural’ through
the “Thiinen-Typology’ (Kiipper, 2016), we focus on rural networks that shape regional development. How-
ever, these networks relate to different local/regional spatial scales. Hence, our analysis requires a relational
perspective. From the perspective of regional governance, we discuss some of the promising theoretical
approaches of assemblage that can be useful for our ego-network analysis in rural peripheral regions.

2.1. A relational perspective on regions

Derived from the French structuralist philosophy of Deleuze and Guattari, assemblage theory is considered
a ‘novel approach to social ontology’ (DeLanda, 2006). It challenges spatial deterministic argumentation,
such as the region as a container or regional development as a box and labels social entities as ‘con-
ception-independent’ (2006, p. 3). Since Deleuzian conceptual work on assemblages is dispersed and frag-
mented, DeLanda’s monography (2006) serves as a key reference for clarifying the assemblage perspective
relevant to our paper. ‘Regional assemblages’ are central to the work of Allen and Cochrane (2007) and,
from 2010 onwards, the discourse has increasingly shifted toward the urban context (Durose et al., 2022;
Kamalipour & Peimani, 2015; McFarlane, 2011).

Allen and Cochrane define a region as ‘a product of networked flows and relations fixed in a more or less
provisional manner’ (2007, p. 1162). With this conceptualisation of regions, two key dimensions can be
highlighted. First, the primary focus is on the flows and relations that constitute a region. Second, the pro-
cesses through which regions are constituted are described as dynamic. While networks are used to describe
these flows, they are not methodologically referenced as a means to operationalise a study of flows and
relations. With this approach in mind, we developed our first analytical category, territoriality, and hereby
refer to our network data, e.g., the spatial relation between the ego (DP) and its alteri. In planning literature,
we correspond with the notion of territoriality (Pecqueur, 2014) as ‘geographical space’ (Favre-Bonte et al.,
2019, p. 1038), referring to territoriality as the spatial boundaries of administrative borders.

The second category, stability, seeks to qualify the constitution of these networks ‘in a more or less pro-
visional manner’ (Favre-Bonte et al., 2019, p. 1038). Network analysis provides the methodological tools to
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characterise the dynamic processes of the constitutive character of networks. By discussing the frequency of
contact within our sample of ego-networks, this second dimension of analysis places particular emphasis on
geographical proximity. A key question is the impact of spatial location in shaping and qualifying these con-
tacts, especially considering that the actors are characterised by their digital literacy in the use of ICT, thus
making them potentially independent from local copresence.

Connectivity, as the third category, shifts the attention to the relational processes of place attachment.
Here, processes that relate to spatial boundaries are examined with a special focus on the impact of ICT.
The question of whether these technologies ‘blur the spatial boundaries of social entities by eliminating
the need for copresence’ (DeLanda, 2006, p. 13) will be tackled in the empirical section of our paper and
will be discussed further. Agency is shaped through the concept of place as developed by Massey (1994).
From this perspective, social networks are also shaped by relational positioning towards places (place
attachment), meaning ‘an affective bond between a particular person and a particular place or a generic
type of place and its characteristics’ (Birnbaum et al., 2021, p. 190).

Employing the analytical lens of assemblage thinking thus enables us to tackle the problem of linking the
macro spatial dimension, characterised by two very rural regions in Germany, and the micro dimension,
constituted by the agency of the DPs. The next section will discuss how this agency can be described in
relation to resources.

2.2. Resource transfer from an ego-centric network perspective

Theoretical reflections on ego-centric networks refer to widespread concepts and differentiations. In his
research in the early 1970s, Granovetter distinguished between strong ties and weak ties (1973). Strong
ties exist between individuals close to each other and are often based on friendship and kinship. In contrast,
weak ties bond people through greater social distances and are often functional. He emphasises the ‘strength
of weak ties’ because this kind of relationship can provide access to new information or knowledge not
available in one’s closer social surroundings.

A second important strand of thinking for our study is based on the concept of social capital, in Putnam’s
understanding as a common resource among group members (Putnam, 2016). Whilst bonding social capital
occurs out of resource exchange among members of a close group, bridging social capital is based on specific
relations between otherwise separate groups or networks (Larsen et al., 2004).

All these forms of network relations and resource exchange depend on opportunities to create and main-
tain social contacts. These opportunities can be created by physical as well as by digital proximity, as already
reflected with the concepts of territoriality, stability and connectivity. Likewise, the DPs’ digital affinity
could explain the comparatively high importance of virtual foci on the internet.

Debates on rural entrepreneurship provide promising indications, which kind of network relations could
be especially relevant for DPs’ resource access under rural context conditions. Assuming that peripheral
rural regions are shaped by a low density of companies, activities and knowledge, therefore less favourable
for innovation (Favre-Bonte et al., 2019), specialised networks could compensate for such resource scarci-
ties within the nearer territory (Galliano et al., 2019). Supra-regional contacts could help in accessing
further knowledge, e.g., from universities and research centres, as well as interacting with private actors
as e.g., suppliers and customers (Fanelli, 2018; Galliano et al., 2019). Besides contacts within the market
economy, rural entrepreneurs heavily rely on support from public actors (Esparcia, 2014; Galliano et al.,
2019). In this regard, our analysis follows the ‘systems of innovation approach’ tracing communication
and collaboration processes, involving not only the innovative individual or group actors as such, but
also resource exchange with other institutions, as universities, innovation centres or governmental funding
agencies (Todtling & Trippl, 2005). Furthermore, it is assumed that rural entrepreneurs have the best access
to social capital when they have lived or worked for a long time within the respective regions (Habersetzer et
al., 2021).

To conclude our reflections on the literature, the crucial role of governance arrangements in rural devel-
opment leads to the question of the ways in which our DPs coproduce the respective actor networks on a
regional as well (as emphasised by the neo-endogenous paradigm) as on a supra-regional scale. A special
focus is on the meaning of spatial distances within the ego-centred networks. Some arguments support
the idea of the predominant importance of regional contacts, e.g., referring to the meaning of face-to-
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face exchange, regional-specific knowledge and (biographically grown) place attachment (e.g., Steiner &
Atterton, 2015; Vilaclara Fatjo, 2016). Other lines of argumentation concur on the importance of supra-
regional contacts and networks within the neo-endogenous paradigm (Bock, 2016; Georgios & Barrai,
2023; Richter, 2019) or emphasise the role of physical space to promote networking opportunities
(Marmo et al., 2025).

Based on these theoretical reflections, we approach the empirical and network data that were selected by
the research design.

3. Case study design and methods

The case study design, including the selection of case study regions, the sampling of DPs (the egos) in the
two regions, and the analysis of expert interviews, is presented in Mettenberger et al. (2024). In this paper,
we present the dataset of our egocentric network analysis, which was carried out with the help of name gen-
erators. As already mentioned in the introduction, we understand social networks as a form of organisation
for group actors (Knieling & Kunzmann, 2005). The relationship patterns of the networks reconstructed
with the help of name generators are complemented by qualitative interview material. In the following
table, we explain our case study approach step by step (Table 1).

First, we selected two federal states, Baden-Wiirttemberg (BW) and Mecklenburg-Western-Pomerania
(MVP), that have large rural regions but differ significantly in terms of their socio-economic structures.
Rurality and socio-economic status according to the Thiinen typology (Kiipper, 2016) are the key criteria
for our case selection. According to the typology, both regions are very rural, but the region in Baden-Wiirt-
temberg is in a good socio-economic situation, while the region in Mecklenburg-Western Pomerania is in a
less good socio-economic situation. The public technical digital infrastructure was analysed using the
Broadband Atlas (Bundesnetzagentur, 2021) to select the case regions. While over 75% of households in
BW have access to at least 100 Mbit/s, the figure in MVP is just 50%. However, the situation has improved
significantly by 2025. In MVP, 90% of households now have 100 Mbit/s, and in BW, 92%. In addition, over
70% of households in both federal states already have 1000 Mbit/s available (Bundesnetzagentur, 2025).
This means that technical infrastructure no longer represents a major obstacle to digital development in
rural areas (see also Maruseva & Kroll, 2025).

The next step in the research process was to identify DPs in the rural regions of both federal states, which
was achieved by conducting extensive online research with a focus on social digital innovations. The criteria
for identifying these innovations were outlined in Mettenberger et al. (2024). To locate the DPs, a range of
sources was consulted, including grey literature and databases. In the third step, one region in BW (four
smaller neighbouring counties) and one in MVP (two bigger neighbouring counties) show structural simi-
larities in the sense of a very rural character and structural differences, regarding socio-economic and digi-
talisation-related context conditions. The specific regions within the two federal states were selected using
theoretical sampling and desktop research. This identified projects and initiatives that were expected to
involve digital social innovations (Qureshi et al., 2021) in rural areas of BW and MVP. In order to determine
regional differences in digitisation more precisely, the selection of regions was analysed on the basis of three
additional key dimensions. The first dimension concerns digital labour markets, the second the importance
of the ICT sector, and the third, broadband infrastructure. Table 2 shows how the respective counties in the
regions of BW and MVP compare to all 401 German counties (Handelsblatt, 2018). It shows that the four

Table 1. Methodical approach of sampling.

Sampling Approach

1. Selection of German federal states that comprise large ‘very rural’ regions but are different in socio-economic terms (Kiipper, 2016).

Online and document analysis to identify potential DPs (in the rural areas of these states).

Selection of two regional sub-sections in these federal states that display a certain concentration of DPs and the contrasting structural data
(socio-economic situation/development, digitalisation).

Survey of multipliers to find more ‘hidden’ DPs in these two regions.

Prioritising pioneering projects through criteria based on the concept of social innovation.

Requesting and conducting interviews (including name generators) with key persons from DPs projects.

Transcription and data analysis with MAXQDA and Excel.

wN

No v oA

Source: Own representation.
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Table 2. Level of digitisation in our case regions compared to the 401 German counties.

Counties Overall ranking Digital labour market ICT sector Broadband infrastructure
BW Main-Tauber-County 256 146 205 331
Schwabisch-Hall 233 125 281 278
Hohenlohe County 207 86 207 295
Ostalb County 174 57 261 285
MVP Mecklenburg Lake County 375 366 376 347
Western Pomerania-Greifswald 380 392 393 350

Source: Own representation based on (Handelsblatt, 2018).

counties in BW perform better than the two counties in MVP. This has resulted in two regions where digital
pioneering is particularly pronounced. Further details can be found in Mettenberger et al. (2024).

Fourthly, we surveyed multipliers to find more ‘hidden’ pioneers, not traceable through online research,
but highly relevant for our research interest in low-threshold social innovations and problem-solving net-
works, following the assumption that even the adoption of rather simple digital technologies can bear sig-
nificant potential (Holl & Rama, 2024). This approach, known as ‘snowball sampling’, involved contacting
190 people in the two case regions, including mayors, heads of administration, district staff and LEADER
(Liaison Entre Actions de Développement de I'Economie Rurale - Liaison Between Rural Economy Devel-
opment Actions) representatives. This method resulted in the identification of 192 DPs in the two regions.
Fifthly, a shortlist of DPs in both regions was compiled, and 40 of them were contacted and agreed to an
interview. However, not all of them were suitable candidates for our network analysis due to various
reasons. Some were not suitable due to the progress of the project, some did not want to conduct a network
analysis due to a lack of time, and for some, attempts were made to conduct a network analysis, but there
were too many gaps due to limited background information on the relevant contacts. Consequently, our
network analysis was conducted with 30 DPs (Table 3). In network analysis terms, DPs are referred to as
‘egos’, and ‘alteri’ are their network contacts. The analysis only considered larger or smaller groups of
DPs, not individuals. For each group, a key person who had long-term insight into the project was inter-
viewed. The interviewees were asked about alteri that were particularly helpful for the respective project -
not those that seemed useful to the interviewee personally. However, it remains critical that the naming of
the alteri was based on the individual perception of the respective key person.

Sixth, the data collection was carried out using a mixed method, with the network analysis integrated into
the interviews as a systematic, egocentric and standardised block. The interviews were conducted via tele-
phone and web calls, whereby the network data and supplementary interview statements from the project
implementers were recorded. An ego-centred network analysis was conducted as part of this study, in which
a specific actor (the ego) serves as the starting point for reconstructing their network. A systematic and com-
parative analysis of the networks of the DPs was conducted using ‘name generators’ (Mollenhorst et al.,
2008). The egos are the DPs that we selected as part of our sampling strategy. With the help of name gen-
erators, the important actors (alteri) in their network are recorded from the egos’ perspective (Table 4). It is
important to note that all alteri are thus an integral part of the network of the respective DP.

We focused entirely on ego-alteri relationships in the networks. The qualitatively oriented network ana-
lyses provide deeper insights into the structure of individual ego-centred networks and, above all, into the
subjective meaning attributed to the individual relationships (Binder et al., 2023). The network analysis fol-
lowed a multi-stage pattern that is widely used in research (cf. Herz, 2012). It is important to note that the
network analysis was embedded in the qualitative interviews. If statements relevant to the network analysis
had already been made in the open narrative, these were partly adopted by the interviewer and put forward

Table 3. Categorisation of the field of action according to the two regions.

Number of networks per region
BW=18 MVP =12

Field of action

Companies and entrepreneurship 9
Co-working 2
Agriculture 1
Mobility 3
Health and education 3

= =RN NN

Source: Own calculation based on desktop research.
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Table 4. Contents of the name generators for determining the alteri.

Type of questions Question content

Name generator Important individuals/institutions for the idea and concept.
Important individuals/institutions for implementation.
Important individuals/institutions for digital issues.
Important individuals/institutions for formal support.
Most important individuals/institutions overall.
Characterisation of the Alteri Institutional background of alteri.
Institutional locations of alteri.
How helpful are/were the mentioned alteri for the project/plan? (Scale)
Ego-alteri-relationship Ways/‘focuses’ of getting to know each other.
Frequency of replacement.
Communication channels/bridging geographical distances.

Source: Own representation.

as suggestions with follow-up questions. The specific name-generating questions were based on different
development phases, and respondents were also asked to identify individuals or institutions that were par-
ticularly helpful in digital matters and formal supporters. The second step involved characterising the alteri,
whereby their institutional contexts and locations were recorded. The latter served as a central basis for ana-
lysing the egocentric networks of the DPs in their spatial dimension. Here, the ways and places where people
got to know each other, the frequency of exchange and, in particular, the communication channels used
were documented and discussed further in the context of our categories of stability and connectivity.

Seventh, the interviews were transcribed and analysed using MAXQDA and Excel software. In our analy-
sis with MAXQDA, we followed a deductive-inductive approach with two code levels: The upper level was
primarily determined on the basis of key aspects of the guidelines, while the lower level was also based on
points highlighted in the narratives. In addition, we used Excel to systematically evaluate the name genera-
tors on the basis of the tape recordings and notes. As part of the analysis, the standardised information from
the network analysis was combined with the interview statements. The interview passages thus serve as
complementary elements promoting understanding.

4, Results

Out of the 30 egocentric networks, twelve are based in our case region in MVP and 18 are based in the case
region in BW. Despite the diverse fields of action, the DPs have a lot in common, as already described in our
case selection, and interestingly, similar phenomena can be found in the networks despite the different
regions and fields of action.

The egocentric networks are highly heterogeneous, with a range from zero to ten or more alteri. The
naming of the alteri also varies, with some individuals or organisations being mentioned by name, while
others provide only a general indication, such as the involvement of several regional companies. Due to
the highly divergent subjective perceptions of the pioneers concerning the definition of alteri within
their respective networks, a quantitative assessment of the size of the networks is not the aim of the article.
With the help of the network analysis and interviews, it was possible to recognise whether a pioneer had
only a small number of contacts for specific purposes or had an extensive network with diverse, very differ-
ent alteri. We therefore differentiate here between smaller and larger networks.

Spatial distances play a significant role, present in the networks of DPs, vary significantly and therefore
are of special interest for our research question, which examines how spatiality is constructed in egocentric
networks. This paper distinguishes between ‘local’ (city/municipality), ‘regional’ (district to state level) and
‘supra-regional” (beyond state level).

A focused analysis was conducted on the alteri within egocentric networks, as similarities concerning the
type of actor can be identified across the 30 networks. In 26 of these networks, alteri were identified by the
pioneers as institutional and/or political contacts. These alteri encompass a diverse range of actors and insti-
tutions in the public sector. They include local/regional political figures (mayors/district councillors), public
institutions (city or district administrations/ministries at state/federal levels), educational institutions
(schools/universities), chambers (Chamber of Industry and Commerce (DHIK)), business development
agencies, health insurance companies, associations of statutory health insurance physicians, funding bodies,
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various associations and start-up centres. In 23 networks, companies or company networks were named as
alteri, which can be both SMEs and large global corporations. In five networks, potential users were named
as alteri, whereby this refers to the target group who were involved in the development of the digital project
at an early stage. Three pioneers stated that their networks were very family-oriented and that the important
alteri in all phases were family members, while three networks also named volunteers and civil society alteri.
One individual pioneer stated that he did not feel adequately integrated into any network and named hardly
any alteri.

The potential for alterations to contact channels' and frequencies due to the impact of the COVID-19
pandemic is a salient consideration. Despite variations like the interaction between DPs and their alteri, tel-
ephone communication and email correspondence emerge as equally favoured methods, irrespective of geo-
graphical distance.” Notably, face-to-face interactions assume particular significance for local/regional
actors. The intensity of contact exhibits significant variation, contingent on various factors including the
respective phases, the contact partners and the nature of the contact. It is worth noting that certain inter-
actions were initiated through events and continued exclusively via these channels.

4.1. Categories of analysis

Three analytical categories were developed as part of the present study to carry out a detailed analysis. These
categories illustrate three phenomena within our sample. The first category, territoriality, addresses the
question as to the extent or at what level the phenomenon shows a spatial balancing of contacts (at city
and municipality, local county, further regional or federal state level). The second category, stability,
addresses the question of how the relevant contacts can be characterised in terms of their stability. This
includes data derived from the network analysis, such as the contact frequency, contact channels and rel-
evance over several project phases. The third category, connectivity, aims to examine the role of place attach-
ment in the construction of networks by DPs. It analyses the extent to which the pioneers adhere to places in
their actions and perceptions, even though they could act spatially independently through ICT. We high-
light three phenomena that relate to both regions but vary in frequency. The order of presentation is there-
fore from frequent to less frequent network attributes.

4.2. Alteri in the role of multipliers

In 18 sample networks, the phenomenon emerged, with one or more alteri acting as multipliers within these
egocentric networks. The DPs established contact with people or institutions in their network who were
themselves involved in networks, and thus potentially gave the ego access to other relevant people and
institutions.

4.2.1. Territoriality

The first category of territoriality asks to what extent or at what level the phenomenon shows spatial bal-
ancing of contact. In asking how spatiality is constructed in the DPs’ egocentric networks, our first category
points at the territorial, geographical dimension of useful alteri in rural regions. The existing networks show
that the egos often establish contact with alteri and personally enter their networks through events. The egos
gain access to the networks through events organised by the alteri as multipliers, such as the DIHK, business
development agencies, political institutions, associations or educational institutions. The primary purpose
of these events is to facilitate network meetings, giving the egos access to existing networks. In some cases,
however, the alteri are individuals who have an extensive personal network and are intent on expanding
their network (interview_2_13-09-21, interview_15_12-10-21, interview_39_30-11-21). The contacts are
usually informal, and participation in network meetings is rarely mandatory. This can be illustrated
using the example of two networks from the field of co-working. The first network is located in BW. Com-
pared to the entire sample, this network is large and has well over ten alteri, with many alteri being insti-
tutional partners such as the DIHK, business development, the association for start-ups and the nearby
university. According to the DP, the ego was able to establish new regional contacts through these alteri
(interview_2_13-09-21). The second network from MVP is also a larger network that, except for one alteri,
is limited to its federal state. In this case, however, many individuals were named as important alteri. As in
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the other network, the DP was able to access networks that operate close to each other via these individuals.
This indicates that the alteri were located relatively close to the ego, i.e., within their own but very large
district, or at most within the federal state of MVP. In addition, this pioneer had already built up a large
company-related network through other activities and was able to benefit from this with the co-working
project (interview_13_06-10-21). In sum, a majority of the alteri in the networks refer to the administrative
border of the state.

4.2.2. Stability

In the second category, we ask how the communication processes are organised and how frequently they
occur. This approach focuses on the characteristics of the networks and is characterised by its particular
emphasis on geographical proximity. The 18 sample networks are characterised by a high degree of stability,
which is due to the integration of the egos into various other networks. These networks are maintained
through regular events and contacts, which ensure continuous and effective interaction between the players.
These networking events are face-to-face rather than digital. The only exception was during the COVID-19
pandemic. The egos see themselves as being well-integrated into networks and benefit from this. It should
be noted that the quality of the exchange in these networks is not necessarily characterised by a high fre-
quency of meetings, but rather by the regularity of the events. It is quite possible that networks only invite
their members to network meetings once or twice a year. The example cited above shows that the ego not
only meets its alteri at monthly meetings or various events but also in its networks. One example of this
form of networking is the twice-monthly meeting of university representatives, at which the ego itself
organises events to build and strengthen its network. These events are also attended by the pioneer’s alteri
(interview_2_13-09-21). Stability is characterised through continuity, and face-to-face events are an impor-
tant part of strengthening these networks. However, the data collection took place in 2021 during ongoing
COVID-19 restrictions with limited physical contact options and increased remote working (Clarke, 2025),
the ego in these 18 networks highlights the importance of regular events. The egos emphasised how impor-
tant close contact with the alteri is to them. They intend to use geographical proximity to facilitate the
alteri’s integration into their network. This introduces our third analytical dimension, which focuses on
the relevance of place and asks why and how the local context matters.

4.2.3. Connectivity

As already indicated, local and regional alteri play an important role for some DPs. The local and regional
connections primarily fulfil an end in themselves: expanding the actors’ network within their industry,
establishing themselves locally, exchanging knowledge, strengthening their project in the region and receiv-
ing funding or concrete support in individual project phases. In both examples, players such as the DIHK,
business development agencies, co-working spaces, universities and the local start-up centre play an impor-
tant role (interview_2_13-09-21, interview_13_06-10-21). The relevance of local and regional alteri arises
from the fact that, as some egos stated, new contacts, who are also active in the region and want to develop
something locally/regionally, were found for their network in this way. Accordingly, they had the same
motivation as the egos. The alteri also acted as multipliers for the egos, as they had their networks and
made them available to the egos. During the COVID-19 restrictions, ICT was also constitutive for local/
regional networks, as it enabled communication using digital tools to reduce face-to-face communication.

4.3. Alteri as users in the network

The second phenomenon that we highlight in this paper is the importance of alteri as a source for knowl-
edge transfer. As observed in eight networks, these alteri transfer knowledge to the DPs as part of their net-
work. The two decisive advantages cited in this context are, firstly, the particularly valuable feedback from
this group, which can be used to improve the products and processes in the DPs’ projects from the user’s
perspective, and secondly, the contact that enables the acquisition of potential users.

4.3.1. Territoriality
How are the alteri as users characterised in terms of their territorial boundaries? Networking with alteri in
value production networks is an important aspect, whereby the alteri, who are also the target group of the
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projects, tend to be located at the local level. This is particularly relevant as the products of the DPs could
also be offered over greater distances. However, it should be noted that maintaining contact informally, for
example, with the church community (interview_21_15-10-21), is important to the egos to a certain extent.
The church community tested a mobility offer based on a pioneer project. The ego explained at this point
that the proximity to the church community allows for a close dialogue and thus contributes to the continu-
ous optimisation of the mobility offer. Concerning the spatial level, it can be stated that the value production
networks that are located in BW are characterised as spatially clustered with major alteri at the local level
and fewer regional contacts. This is, by the case region, described as a ‘hidden champions’ region with small
and medium enterprises that act successfully in a niche at a global level (Rietmann, 2024). The territoriality
category is represented by local alteri that share their knowledge to improve the quality of the social
innovation.

4.3.2. Stability

How does the communication vary according to the different stages of the innovation process? Alteri as
users play a role for the ego in the various phases and usually join the network in the conception phase
(interview_8_27-09-21, interview_40_02-12-21, interview_42_15-12-21) or at the latest in the
implementation phase (interview_6_16-09-21, interview_21_15-10-21, interview_26_28-10-21, inter-
view_31_08-11-21, interview_32_09-11-21). A certain regularity in contact with this alteri group can
be observed, although this can vary greatly, as the exchange takes place almost daily (inter-
view_40_02-12-21) or only monthly (interview_32_09-11-21) to several times a year (inter-
view_8_27-09-21). Nevertheless, the users are an essential and stable component of these networks.
The method of contact varies widely but is often in person, by telephone or by email. Close personal
and/or telephone contact was preferred, particularly when testing products. This was relevant in various
fields, such as health, education and entrepreneurship. For example, this involved cooperating with local
schools or universities. This enabled the DPs to receive direct feedback on their products. Additionally,
the alteri group was already embedded in several networks before the introduction of digital com-
ponents. There is no clear preferred channel of contact, and although the DPs may have chosen the digi-
tal channel based on their knowledge, face-to-face contact is repeatedly perceived as the most important
channel. However, this is not unique to this phenomenon but can be seen across the different networks
in our sample. To contextualise this observation, as the data collection took place in 2021 and 2022, the
pandemic restrictions could have had an impact on the common evaluation of face-to-face contacts as
very important. In the interviews and the network analysis, however, we pointed out that pre-COVID-19
behaviour was relevant for us.

4.3.3. Connectivity

The third category examines adherence to the local context, taking alteri as a source for knowledge transfer.
Users and customers are located in close proximity to the ego, although DPs’ products could be sold any-
where. For example, regional farmers (interview_26_28-10-21), clinics (interview_8_27-09-21) or the
church community (interview_21_15-10-21) can be mentioned as potential users who were involved in
the process in this way. One example is in the medical field. The pioneer was in close contact with a
local clinic and a charitable organisation. The DP explains this as follows: ‘[...] I believe it is important
to develop and reflect on research findings with users and not to lose this practical perspective. But on
the other hand, it is also important to work scientifically, to bring these two sides, practice and theory,
together again and again’ (interview_8_27-09-21).

4.4. Alteri as family members

In three networks of value production, family members were explicitly mentioned as important network
contacts. This phenomenon can be found in both case regions and is therefore of interest. The family mem-
bers take on very different roles in the network as alteri. They are also not the only alteri but are explicitly
emphasised by the respective pioneers.
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4.4.1. Territoriality

How can the territorial dimension of the alteri as family members be described? Several DPs feel connected
to the region through their personal and informal networks and their strong ties to the region. It shows that
the DPs were all returnees who had moved back to their original homeland. The egos emphasised that the
criterion of family ties and roots in the regions in question was of crucial importance to them. Due to the
importance of family in their networks, they emphasise informal relationships in addition to formal con-
tacts. These contacts are geographically close and linked to the digital project. In addition, two of the
three networks also have more formal contacts with the institutional alteri already mentioned several
times (interview_32_09-11-21, interview_35_24-11-21). One network in BW stands out here in particular,
as it is one of the very few networks in the sample in which the ego has no contacts with institutional alteri,
but the alteri are exclusively companies. Moreover, these companies are not SMEs, but large corporations
that also operate internationally (interview_36_24-11-21).

4.4.2. Stability

However, the difference is whether the project involves direct cooperation with family members, as in the
case of two networks, or whether the family serves as an important source of mental support and informal
advice, as in the case of one network. In all three networks, family members are involved in the project, and
it can be considered a family business in the sense that partners, parents, children and even siblings are
involved. How frequently does the communication process occur? There is a very stable relationship
between ego and alteri through the daily exchange across all project phases. This daily exchange is possible
because they work together with the family members on-site (interview_32_09-11-21, interview_36_24-11-
21, interview_35_24-11-21). The family also plays an important role in one network across all project
phases. It is mentioned in particular as providing mental support and looking after the ego’s children (inter-
view_35_24-11-21).

4.4.3. Connectivity

How does the local context matter? The DPs all grew up in the region in which they are now implementing
their digital projects. Two of them are so-called returnees and are anchored in the region once more. They
have strong ties to the region and harboured the desire to develop something there (interview_35_24-11-
21). The personal contacts within the family are strengthened by direct cooperation and locality. The more
formal alteri are contacted in very different ways, whereby it can be seen that personal contacts are also
maintained when there is geographical proximity. In addition, contact is also maintained by telephone
and e-mail (interview_32_09-11-21, interview_35_24-11-21). A comparison of the non-familial and familial
alteri reveals that the communication channels differ. While non-familial alteri are primarily contacted via
telephone, familial alteri are predominantly contacted in person (interview_36_24-11-21).

5. Discussion

Our empirical data shows that DPs benefit from network contacts in various role relationships. As multi-
pliers, alteri serve as bridge-building social capital that opens up access to broader networks of actors and
their resources. As users of pioneer products or services, most alteri are also geographically close within a
local or at least regional radius. The local/regional alteri as users are considered particularly valuable,
enabling the product or process to be continually improved. Alteri relevant in their role as members of pio-
neers’ families are territorially concentrated in the local and nearby regional surroundings, as some of the
DPs returned to their places of origin. We now return to the first subordinated question: What mechanisms
constitute bridging and bonding ties? In answering the first research question, we highlight that spatiality
plays out differently in access to different sorts of bridging and bonding ties. From the perspective of using
networks as a method, with the categories of connectivity and stability, we zoom into the quality of net-
works, differentiating with respect to bridging and bonding ties. In the first phenomenon, alteri as multi-
pliers represent weak bridging ties, as they allude to functional relationships that are characterised through
greater social distance. As stated in DeLanda (2006, p. 35), ‘networks, with more numerous weak links, are
for this reason capable of providing their component members with novel information about fleeting
opportunities’. These networks are described as ‘Low-density networks’ (DeLanda, 2006, p. 35). The alteri
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as multipliers act in order to enable access to resources of interconnected networks. These functional
relationships are referred to in the literature as ‘specialised networks’ that compensate for the lack of proxi-
mity and poor accessibility in peripheral areas (Galliano et al., 2019, p. 276). They could mitigate challenges
of limited institutional support, as they were identified regarding rural small- and medium-sized enterprises
(Fanelli, 2018). In the second phenomenon, in which alteri are involved as users, the categories of bridging
and bonding relationships become blurred. For example, the relationship between the church community
and the ego can be described as a bridging relationship: They test the mobility offering and provide feedback
for improving the DP’s product. In accordance with territorial innovation models that highlight the context
and location specificity (Broekel et al., 2021), actors of the church community perform as part of the inter-
active innovation chain (Gust-Bardon, 2012). In the third phenomenon, alteri as family members represent
strong bonding ties, as the resource exchange takes place between members of a close group, such as the
family. It is interesting to note that our research data support Granovetter’s assumption of ‘strength of
weak ties’ (1973), as the number of alteri as multipliers in both regions (n = 18) is higher than the number
of family networks (n = 3). This can be linked to the research of Galliano et al. (2019) on actors in peripheral
regions that utilise place-based resources.

How can we describe the characteristics of these rural networks, as explored in the second subordinated
research question? Concerning our categories of territoriality, stability and connectivity, we argue for a rela-
tional perspective. In assemblage thinking, these regions are built with ‘assemblages against essences’
(DeLanda, 2006). With the help of the network data, the spatial reference dimension is highlighted. Our
categories of stability and connectivity allude to the dynamic properties of rural networks, characterised
by the ‘fuzzy boundaries’ (Allen & Cochrane, 2007). These bridging ties do not refer to regions as ‘organic
totalitie[s]’ (DeLanda, 2006), but as assemblages. As network characteristics, territorial attachment to place
and region still matter in times of ICT usage. Preferences for nearby contacts can be explained by pioneers’
place attachment and feelings of regional responsibility, characterised by the idea that they want to work
together to develop the region. We can even state a preference for alteri at the regional level, even if the
same or better resource is available elsewhere. Regarding the group of entrepreneurs, our findings support
the assumption that long-term working or living experiences in a region are shaping the ways in which
social capital is put to use (Habersetzer et al., 2021).

According to the presented data, we describe the characteristics of the networks as rural network assem-
blages. Thus, rural network assemblages refer to the understanding of the region as a process, rejecting the
perspective that ‘the relation between successive spatial scales is a simple one’ (DeLanda, 2006, p. 33). “The
part-to-whole relation is rarely this simple’, as stated about a Russian doll (DeLanda, 2006, p. 33). Indeed,
the rural network assemblages show different spatial scales that relate to ‘the strength of weak ties’, pointing
to the emergent position of informal contacts in providing resource access, thus named as alteri in the role
of multipliers. But, ‘dispersed networks are less capable of supplying other resources that define the strength
of strong links’ (2006, p. 35), and the role of alteri as family members in both regions relates to the impor-
tance of bonding ties. In contrast to the deficit approach of the territorial perspective, resources can be
observed at different spatial levels in the DPs’ rural peripheries. The lack of resources in rural regions
due to sparse institutional density is compensated for not only by network contacts in agglomerated
areas and territorial dynamic processes (Pecqueur, 2014), but also by problem-solving, functionally special-
ised networks at the local and regional level. To sum up, our paper is embedded in the current debates on
rural development and regional governance, reflecting their key themes and challenges. The following
important insights emerge from our egocentric network perspective: First, our findings confirm the short-
comings of concepts that view regions predominantly from a territorial perspective. This constrains indi-
viduals and their capacity to act within a fixed framework of a region as a container. Secondly, a
relational and multidimensional perspective that focuses on social networks as a crucial constitutional
element enables a holistic view of regions. Viewing regions as a process helps to understand dimensions
of stability and connectivity, and thus the link between social relations and their spatial contexts. Thirdly,
our micro-perspective shows how the agency of key actors and egocentric networks gives rise to multiple
constructions of regions, territoriality and place attachment that depend on the spatial embeddedness of
concrete social phenomena. Fourthly, our analysis can highlight the influences of institutional definitions
of regions and their inherent territorial logic as they emerge through administrative demarcations and
the design of funding programmes.



1008 J. ZSCHERNECK ET AL.

6. Conclusion

Our analysis shows that digital pioneers’ networks vary highly regarding their territorial radius and often
reach far beyond regional borders. Digital ICT facilitate functional relationships over larger distances,
thereby ‘bridging across spatial contexts’ (Miiller & Korsgaard, 2018). However, intensive bonding and
highly analogue social ties within the nearer regional surroundings, as family relationships or multiplier
structures, remain important in many cases, mirroring a deep ‘resource embeddness’ (Miiller & Korsgaard,
2018) of the pioneers and their project.

We highlighted the roles of DPs as important actors in rural regional governance settings and in inno-
vative entrepreneurship outside urban agglomerations. Looking at actors and their access to issue-related
resources from a functional perspective, which includes egocentric networks, sheds new light on currently
undiscussed governance structures. It shifts the focus from alteri in regional formal partnerships to those
who can bring in helpful resources in the concrete situations of different project stages. In our case
study, the DPs’ networks, alongside the formal regional governance arrangements, can be important for
rural development. A large number of actors from the public, private and civil sectors were relevant to
the success of the projects. Relating back to entrepreneurship literature, that findings underline the rel-
evance of a ‘systems of innovation approach’ (T6dtling & Trippl, 2005). This highlights the critical debates
on the responsibility of non-public actors in the context of rural development. Networks have an impact on
policies, though they are not politically legitimised (Fiirst, 2005). As argued by Fiirst, networks establish
linkages and collective problem-solving approaches. This diffusion of responsibility, the transfer of respon-
sibilities to a wide range of actors, could lead to confusion and a lack of public knowledge or even an ‘organ-
ised lack of responsibility’ (Fiirst, 2005, p. 712). Against the backdrop of the very rural spatial conditions,
questions of distribution and power (Allen, 2009) are of great interest and should be discussed in further
research.

When analysing the construction of spatiality in egocentric networks, our study focused on the agency of
individual and group actors in rural peripheral regions. The sample was selected, among other aspects,
according to digital literacy. Therefore, the impact of the use of ICT on the innovation process was of special
interest. Our network analysis data showed that weak tie networks in supra-regional contexts and strong tie
networks in local contexts both shape the process of constructing spatiality. Rural network assemblages are
territorially based and stabilised through varied communication channels, as well as being locally
embedded.

Thus, our paper contributes to the debate of social rural innovation with empirical data from two Ger-
man rural regions. As highlighted by Galliano et al. (2019, p. 282), who state that their study ‘tends to
confirm the existence of a peripheral pattern of innovation characterized by a strong reliance on local
resources and on the personal networks of a few individual leaders’, the disadvantage of rural areas is com-
pensated for through specific local and regional resources. However, the empirical data from the qualitative
ego-network analysis demonstrate that such structures based on a high degree of embeddedness (Haberset-
zer et al., 2021) are complemented by problem-solving, functionally specialised networks that extend the
territorial boundaries. That in turn supports Galliano et al.’s broader argument that a lack of agglomeration
does not imply a lack of actor networks and social capital (Galliano et al., 2019).

Several limitations of our study relate to the selected research design. The concept of the ego DP is
fraught with inconsistencies and contradictions. One challenge is that it is difficult to draw a clear line as
to when someone is considered a DP: at what point is something pioneering (Mettenberger et al., 2024)?
How ‘digital” does a project have to be for it to be considered a DP project (Binder & Sept, 2022)? Concern-
ing the limitations of the methodological approach, there was the challenge of how alteri were understood.
Naming key people who could be important in the different phases of the innovation project was highly
dependent on how the DPs remembered and self-assessed the people and their relevance in the project.
Although we tried to provide a clear definition in advance, the egos specified the alteri very differently.
Sometimes names or people were mentioned, others just said ‘several companies’, for example, or gave a
general functional description such as ‘school” or ‘bank’.

In both regions of our case study, we also found that the ego was not an individual but a group actor, such
as a company, an interest group or a loose network. As a result, it could happen that the individual inter-
viewee only described the network from his or her perspective, and the distinction between ego and alteri
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was sometimes difficult in the case of group actors. This was because it was not always clear which contacts
were inside and which were outside the organisation.

Finally, we would like to take a brief look at other possible perspectives and questions. One question
could be, how do the DPs position themselves in regional governance constellations? To clarify this, we
would need to conduct a blanket survey of a regional network, respectively the analysis of an overall net-
work instead of an egocentric approach. Another question is what impact the new normality after the
COVID-19 pandemic will have on the DP projects. Due to our limited case study, we were only able to
focus on one specific group, the DPs. We are aware that other relevant groups are important for the devel-
opment of rural regions: from the public, the private and the civil sector. Hence, this study is a first explora-
tive step.

Notes

1. The most important contact channels between ego and alteri were surveyed here.

2. A few pioneers asked whether they should think about the contact channels during or before the time of COVID-
19. For us, however, the time before COVID-19 was relevant, as we saw the contact restrictions as an exceptional
situation.
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