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Abstract: The “smart village” flourishes – at least in policy papers that envision the 
revitalization of rural areas through the civic deployment of networked media and 
telecommunications. Yet, while such aspirations are widespread, little is known 
about the views of those tasked with supervising and supporting digitally driven 
public participation for rural progress. To address the lack of insight into what 
these intermediary administrators conceive as catalysts and challenges for the 
realization of smart village conceptions, we surveyed representatives of regions 
in Germany who oversee rural development schemes, most notably within the 
European LEADER framework. For these key actors, digital participation does not 
mainly hinge on broadband access and IT availability. Instead, they emphasize the 
importance of human and administrative resources as well as multi-actor collab-
oration, which we discuss in terms of digital readiness, digital willingness, and 
digital activity. Building the smart village, we conclude, seems not so much a matter 
of technological infrastructure, but rather of sociotechnical infrastructuring.
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1  Introduction
Assessments of the consequences of digitally networked technologies for rural 
areas remain inconclusive, to say the least. From an optimistic point of view, the 
uptake of networked information and communication technologies (ICT) can be a 
part of rural development by invigorating regions that suffer, among other things, 
from depopulation and aging populations, economic downturn, unemployment, 
geographical remoteness, and poor accessibility (Park et al., 2019; Salemink et al., 
2017). Hence, national and regional governments, and the European Union (EU) 
in particular, have promoted the roll-out of high-capacity telecommunications 
networks in order to combat rural decline. Assistance provided has ranged from 
the provision of emergency help, to the securing of mid-range goals pertaining to 
well-being and quality of life, and to the achievement of long-term objectives like 
the safeguarding of cultural heritage and securing governability (European Com-
mission, 1999, 2021; Visvizi and Lytras, 2018). However, on a more pessimistic note, 
fast-paced innovations in digital services and tools are believed to exacerbate the 
“rural penalty” (Hite, 1997) of interlocking structural disadvantages as they are 
usually adopted in urban centers first and in rural areas second (Cowie et al., 2020; 
Philip and Williams, 2019).

What is needed, then, is a “smart” strategy. Indeed, this trope has animated 
multiple acts and plans in EU policymaking, such as the Smart Specialisation under 
Cohesion policy, or plans for a Digital Single Market. In these instances, the vague 
buzzword “smart” evokes a host of connotations revolving around the integration 
of ICT or what we call networked technologies for the benefit of the rural commu-
nity (European Network for Rural Development [ENRD], 2018a, p.  7; Visvizi and 
Lytras, 2018). Yet their smartness not only hinges on interconnection and technolog-
ical devices, but encompasses a number of dimensions, for example, bottom-up ini-
tiatives, public-private partnerships, supportive policies, and financial resources 
(Zavratnik et al., 2018). In order to withstand any technocentric constriction that 
reframes societal issues as solvable technical problems, a smart response should 
emphasize citizens’ participation in political decision-making and the organization 
of public affairs in general, contextual peculiarities, and local development oppor-
tunities, with ICTs functioning as conducive tools. Accordingly, digital participation 
is about actively involving a local population in identifying challenges, creating 
strategies, and making choices on different stages of decision-making.

Smartness, then, is “founded on an idea of technologically driven development 
on one hand and on the other built around bottom up community action,” as Slee 
(2019, p. 647) explains. It is in this respect that digitization, that is, the process of 
technological transformation toward digital formats, and digitalization, that is, the 
ensuing societal transformations, intertwine. In that vein, the European Commis-
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sion defines smart villages as “rural areas and communities which build on their 
existing strengths and assets as well as on developing new opportunities,” where 
“traditional and new networks and services are enhanced by means of digital, tele-
communication technologies, innovations and the better use of knowledge” (ENRD, 
2018b).

With the promise of digitally supported development and participation, “smart-
ness” has come to serve as a versatile attribute of spatial entities, from smart coun-
tries and smart territories to smart regions, smart cities, and smart villages (Matern 
et al., 2020). Whereas the idea of the smart city has attracted the most enthusiasm 
and critique, European policymaking and expenditure has championed smartness 
in the guise of “smart villages,” too. Given such high-flying ambitions, research into 
the realization of smart village schemes is geared toward identifying both drivers 
and practical hurdles for such projects (for overviews, see Patnaik et al., 2020; 
Visvizi and Lytras, 2018; Visvizi et al., 2019; Zavratnik et al., 2018). Reflecting the 
notion that a conjunction of advanced ICT and local people’s participation is vital 
to a “smartmentality” (Vanolo, 2014, p. 889), current studies often investigate bot-
tom-up initiatives and technologies that foster social innovation.

Yet, what is absent from these studies is a more thoroughgoing appreciation of 
the perspective of intermediate actors who are tasked with facilitating the imple-
mentation of smart village plans. Despite the preoccupation of policymakers with 
community-led processes, especially the EU’s robust investment in rural develop-
ment puts local governments in a central position. Supporting rural development 
in that regard means to strengthen “the social, environmental and economic sus-
tainability of rural areas” (European Commission, 2022). As a consequence, Wolski 
and Wójcik (2019) postulate that the “creation of community potential is not an 
independent process and needs the support of appropriate institutions […] and the 
establishment of partnerships especially at the local level as well as the readiness 
of institutions managing development to join grassroots initiatives” (p.  34). That 
directs our attention toward professional representatives who assume a crucial 
position in facilitating and managing digitally enhanced development processes, 
acquiring and channeling funds, and liaising with other local actors, which includes 
the local community as well. This is what we call sociotechnical infrastructuring. 
Against that background, we ask: What do intermediary public administrators con-
ceive as catalysts and challenges for realizing smart village conceptions?
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2  Smart village: The vision
Despite the hype surrounding smart cities, in 2018 rural and intermediate areas 
constituted 88 % of the EU’s territory, and were home to 55 % of its population. Yet 
their gross domestic product per capita stood at only 72 % of the EU average, and 
the share of young people (0–14) was decreasing (European Union, 2018). Moreo-
ver, rural broadband coverage continues to be lower than national coverage across 
the EU, with only about two thirds of the rural population having access to high-
speed services (European Commission, 2022). In this situation, the idea of the smart 
village has gained traction. In fact, becoming smart through advanced ICT and civic 
participation appears like a panacea for the ills that afflict rural areas. Yet, due 
precisely to the enormous expectations around smart villages, their realization is 
far from straightforward.

At the heart of smart village conceptions lies a vision of local engagement and 
empowerment that is fostered by digital technologies. The smart village comes 
into being through local communities that “refuse to simply wait for a change to 
happen to them” (Atkočiūnienė and Vaznonienė, 2019, p. 504) and instead actively 
seek to implement change. This idea of digitally fostered agency runs against the 
view of rural areas as passive and backward-looking. Instead, it positions residents 
as agents of revitalization and improvement who appropriate ICT for civic pur-
poses.

Within the EU, the vision of the smart village can be traced back to the 2016 
Cork 2.0 Declaration (ENRD, 2016; see also de Viron and Mudri, 2019). It underscored 
that rural development across Europe should promote “the potential of rural areas 
and resources to deliver on a wide range of economic, social, and environmental 
challenges and opportunities benefitting all European citizens” (ENRD, 2018b, p. 1). 
The EU Action for Smart Villages (European Commission, 2017), a policy concept, 
followed this call, and a Thematic Working Group and Smart Villages Portal were 
launched under the European Network for Rural Development (ENRD). Moreover, 
the long-standing LEADER program (Liaison Entre Actions de Développement de 
l’Économie Rurale), an approach to policy implementation that has been part of 
the EU Rural Development Policy framework since 2007, was redirected to support 
smart village strategies through a mix of advice and grant aid (Nieto and Brosei, 
2019). The LEADER program supports knowledge transfer, investment in physical 
assets, farm and business development, basic services and village renewal, collabo-
ration, and community-led local development (CLLD) measures. In the EU funding 
period from 2014 to 2020, LEADER had a budget of €9.8 billion. As of 2018, LEADER 
was implemented by around 2,800 multisector Local Action Groups (LAGs) that 
reached 61 % of the EU’s rural population and brought together public, private, and 
civil-society stakeholders (ENRD, 2022).
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In the Bled Declaration of 2018, a number of features were associated with 
the smart village. It describes the smart village as encompassing a variety of 
approaches that aim at leveraging digital technologies for a shared economy, waste 
reduction, renewable energy, and tourism, while also using digital platforms for 
services like education, health, administration, transport, or retail (ENRD, 2018a). 
In their overview, Atkočiūnienė and Vaznonienė (2019) count 11 smart village char-
acteristics ranging from rural services and new forms of business and technology 
to food supply, recreation, and communal life. The ENRD devised a “digital eco-
system” (2018a, p. 35) for smart villages that encompasses four levels: social actors 
including residents, clubs, businesses, municipalities, and science; digital services; 
technical platforms; and basic infrastructure. These layers are joined by an organ-
izational layer that includes a mix of elements like business models, living labs, 
digital hubs, and digitization roadmaps. This vision is not limited to the EU, but 
has also been taken up by the Organization for Economic Cooperation and Devel-
opment (OECD) in its rural policymaking principles. It has inspired initiatives for 
rural development in several countries like Indonesia (Fahmi and Arifianto, 2022) 
and Niger (International Telecommunication Union, 2020).

3  Smart village: Its realizations
Several goals are pursued in the realization of smart villages: first, to sustain and 
deepen the embeddedness of residents in their local communities by fostering 
interest in communal concerns; second, to further the relatedness of people and 
institutions seeking to solve local problems; and, third, to strengthen the connec-
tivity and readiness for emerging challenges that come with the availability of ICT 
(McCann and Ortega-Argilés, 2015). However, the diversity of rural areas requires 
an adaptation of any kind of blueprint for a smart village (Komorowski and Stanny, 
2020). It necessitates, as Wolski and Wójcik (2019) explain, a sensitivity to local 
circumstances, the mobilization of local potentials for innovation, and a shared 
responsibility of local stakeholders and institutions. In effect, it means “estab-
lish[ing] structures, environments, and climates at the local level in order to help 
implement the model of the smart village” (p. 40). As a result, we find not one but 
many smart village realizations.

Notwithstanding such diversity, they arguably predicate on three key aspects. 
First, the technological and administrative preparedness for advancing digitally 
driven civic participation, i.  e., a community’s digital readiness. Second comes 
digital willingness, i.  e., a population’s openness to change, and its inclination 
toward embracing digital formats to enhance rural regional development. Third is 
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digital activity, which refers to local actors and their contribution in forming and 
sustaining rural development initiatives. In one way or another, notions of digital 
readiness, digital willingness, and digital activity undergird common conceptual 
frameworks of social innovation and neo-endogenous growth that are employed 
both to study and to steer rural development.

Social innovation

Research on social innovation has outlined how smart village schemes can drive 
rural development (ENRD, 2018b; Slee, 2019). Social innovations which incorporate 
the realization of smart village plans are “social” in three ways (Moulaert, 2009; 
Noack and Federwisch, 2018). First, they address previously unrecognized social 
needs. Second, they involve people who would otherwise be excluded from social 
learning processes, collective production, and knowledge exchange (Bock, 2012; 
Dargan and Shucksmith, 2008; Neumeier, 2017). Third, they benefit from and recip-
rocally bolster social relationships, thus enhancing social inclusion and cohesion. 
Social innovations are therefore, as Mulgan and Pulford (2010) claim, “innovations 
that are social both in their ends and in their means” (p. 17).

Unsurprisingly, the value-laden concept of social innovation has been 
embraced by policymakers because it promises to enliven the innovative spirit of 
rural areas, deliver on unmet challenges (like employment opportunities, health 
care, or transport), and pursue the larger public good. In that respect, social inno-
vation is deemed to bolster a population’s digital willingness and promote digital 
activity. In other words, the existence and implementation of social innovation 
rely on the specific composition, the needs and shared beliefs of collectives, which 
may include some groups and exclude others and their respective requirements. 
Regarding the realization of smart villages, the concept of social innovation further 
highlights the role of “co-operatives and collective action with self-determination, 
self-management and self-reliance” (Bock, 2016, p. 562).

Neo-endogenous growth and public institutions

While social innovation might empower local communities on the one hand, it can 
also indicate state withdrawal on the other, as responsibility for maintaining digital 
readiness may be relocated from public institutions to private citizens (Bock, 2016). 
It also leaves open to what extent it prioritizes local resources and local collective 
action, and it does not specify where it may rely on external factors (Terluin, 2003). 
Neo-endogenous approaches offer such a perspective that updates and relates both 
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endogenous and exogenous views on growth. They posit that social innovation and 
the provision of digital readiness stems from the interplay between local communi-
ties and external actors and forces (Bosworth et al., 2015; Ray, 2006).

In contrast to endogenous concepts which diminish the role of governmental 
institutions and the administration and exogenous concepts that overemphasize 
their importance, neo-endogenous approaches shift our attention toward the state 
as a “co-ordinator, manager or enabler rather than as provider or director” (Shuck-
smith, 2010, p.  4). In this view, public institutions do not exert power over rural 
areas, but should empower local actors to address a task at hand. A neo-endogenous 
approach thus offers a more realistic and practicable approach toward digital read-
iness, and, in a second step, the existence and robustness of digital willingness and 
activity: First, there is a risk of overburdening participants and volunteer burnout 
in purely community-led ventures. Second, local actors are highly diverse. They may 
cohere on some issues and diverge on others, both among themselves and with exter-
nal actors (Salemink and Strijker, 2016). In sum, Terluin (2003) therefore notes that in 
a neo-endogenous approach, “local policy makers and entrepreneurs are the main 
actors”, but they often receive “encouragement from upper administrative levels or 
other external actors, such as development agencies and universities” (p. 343).

4  Intermediary administrators and  
infrastructure work

In line with neo-endogenous approaches, Wolski and Wójcik (2019) argue that local 
administrations possess capacities that are essential for the implementation of 
smart development. They are part of the governmental authority but also main-
tain close interaction with residents, civic associations, grassroots movements, and 
nongovernmental organizations. They thus reside at an intermediary level. The 
representatives of these institutional bodies are in charge of development schemes 
(usually in collaboration with local actors), are responsible for acquiring funds and 
overseeing their allocation, and monitor EU policy initiatives and the opportunities 
that arise from them.

They thus engage in infrastructuring or “infrastructural work” (Star and 
Bowker, 2002, p. 233), that is, they seek to integrate and connect the resources, prac-
tices, and actors that make up a functional infrastructure. Since the vision and the 
realizations of smart villages rest on multiple factors, infrastructuring efforts are 
required to interconnect vital resources, practices, and actors. The smart village 
is not only about digital readiness and therefore IT provisions, but it necessitates 
an element of digital willingness and notable digital activity that are not given but 
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have to be facilitated. Whereas the notion of infrastructure denotes the interre-
lated material, social, and organizational arrangements in support of human activ-
ities and technical operations (Bowker and Star, 1999), infrastructuring directs our 
attention to the ongoing work that is necessary to create, uphold, and steer these 
sociotechnical enablements. They are sociotechnical in character because they 
associate human actors with material setups (Karasti, 2014).

From a neo-endogenous perspective, public administrators engaging in the 
practical work of infrastructuring are key to establishing and fostering rural devel-
opment. At best, sociotechnical infrastructuring can help realize smart village 
visions by enabling social innovation. As research on civic engagement in local 
political consultation and policymaking has shown, the perspective of public offi-
cials matters: Their attitude toward civic involvement and understanding of the 
people participating in such ventures contributes significantly to their capacity and 
effectiveness (Callahan, 2007). Whereas the opinions and requirements of local res-
idents have frequently been queried, mostly in the context of case studies, there 
is currently no comprehensive survey on the perspectives of key actors from the 
intermediary levels of local administration and publicly funded development agen-
cies in the EU. A study by Pollermann et al. (2013) examined the impact of LEADER 
in Germany on improving smart places through bottom-up forms of civic partic-
ipation. Another more recent large-scale survey of German LAGs from 2017 was 
mainly interested in questions of internal LEADER implementation, operations, 
and improvements (ENRD, 2018c). The questionnaire distributed to experts from 
the project on Smart Digital Transformation of Villages in the Alpine Space concen-
trated on policy instruments and impact (Stojanova et al., 2021).

5  Methodology
Turning to digital participation in rural development, the views of intermediate 
actors pursuing sociotechnical infrastructuring in regional agencies and the com-
munal bureaucracy remain understudied. The administrators’ assessment of tech-
nological preparedness, of a community’s openness to change and to embrace digital 
formats, and the recognition of actors and their contributions forms, however, an 
important prerequisite for building smart villages. For sure, they require durable 
infrastructures of resources, practices, and actors, yet these do not exist on their 
own or are pre-given but have to be established and maintained. Intermediate 
actors fulfil a crucial role in facilitating such infrastructures  – the conditions of 
possibility for rural development – which renders their assessments of and orien-
tations toward digital readiness, willingness, and activity critical. The overarching 
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interested in this study then lies with what public administrators consider as cata-
lysts and challenges for realizing smart village conceptions.

Given the lack of knowledge, we do not formulate hypotheses, but rather 
orient our exploration toward the following questions: How do public administra-
tors assess a region’s preparedness for digitalization and for advancing digitally 
driven civic participation (RQ1)? What do they think of a local population’s open-
ness to change and its inclination toward embracing digital formats for participa-
tion (RQ2)? Who do they recognize as engaging in digital rural development (RQ3)? 
Note that the point is not to assume that administrators are competent enough to 
provide only correct and comprehensive answers. But to say that they might not 
be able to have a complete overview on digital readiness, willingness, and activity 
does not mean their perspectives are invalid or misguided. Rather, they offer us a 
professional perspective, not their personal views, which ultimately shapes their 
role and relationship with other actors and institutions, and their engagement in 
coordination and administration. The same holds true for their crucial contribu-
tion to infrastructuring that, as a notion and way of conceptualizing their facilitat-
ing efforts, might go unrecognized.

To gain an overview of local administrators’ perspectives on drivers and obsta-
cles for rural development, we conducted a survey that was distributed online to 
representatives of German regions that have participated in rural development 
schemes, most notably within the LEADER framework. LEADER particularly res-
onates with smart village conceptions because it pursues a place-based approach, 
embraces a holistic and multisectoral view toward regional development, and 
endorses social innovation (Nieto and Brosei, 2019). Together with France, Spain, 
and Poland, Germany is one of the main benefactors of the program with more 
than 300 LAGs. Some of its LAGs (2014–2020) administer the largest individual 
LAG budgets in the EU of over €9 million. This enables them to invest in smart 
village plans, including technologies and services, and to back pioneering projects 
(Nieto and Brosei, 2019). Moreover, what makes Germany an interesting and infor-
mation-rich site for the survey is the high level of internet penetration and rural 
development compared to other EU member states (European Commission, 2022).

In line with the three research questions, the survey’s 36 items were grouped 
into three broad categories that collected input on the following themes: (1) digital 
readiness: the socioeconomic and structural characteristics of a region plus existing 
funding schemes; state of digitization, IT security, and regional resources; (2) digital 
willingness: acceptance of digital and offline formats; core actors’ position toward 
participatory offerings as well as regional advantages and disadvantages; and (3) 
digital activity: digitalization strategy and its aims; urban-rural relationship and the 
impact of digitization on living conditions; participatory formats at different steps 
of the policy cycle, from problem definition to process evaluation; development 
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and status of digital and offline formats. In some points, this aligns with categories 
addressed in other projects on smart villages and rural digital ecosystems. The Ter-
ritorial Digital Assessment Tool includes, among others, categories of connectivity, 
digital education, and actor networks. It too stresses the role of support services 
and governance (CARPE DIGEM, 2022). The policy recommendations offered by the 
Interreg Alpine Space (2022) project follow some of the same priorities.

Although our interest is more general, we added a category of items regard-
ing the possible effects of COVID-19 on the demand for and significance of digitally 
driven civic participation offerings (the full questionnaire can be accessed here: 
https://www.sozphil.uni-leipzig.de/fileadmin/user_upload/Beispiel_Detailleitfaden_
angepasst.pdf) The survey was administered via the online SoSci Survey platform, 
and included single-choice and multiple-choice questions, answer selection via 
drop-down menus, multiple-choice matrixes, rankings, and two-way sliders. We 
mainly employed symmetrical Likert-items and analyzed the data using SPSS.

To create a comprehensive sample, we collected contact information from all 
corresponding key actors responsible for implemented rural development schemes. 
Due to region-specific rural characteristics, the regions did not neatly map onto 
existing political constituencies but were specified by the relevant action. Besides 
LEADER, this includes state-funded programs and pilots, some of them only avail-
able in certain regions, namely Integrierte Ländliche Entwicklung, Land.Digital, 
Smarte.Land.Regionen, MOROdigital, and Land(auf)Schwung. Like LEADER, these 
programs focus on community participation and social innovation in rural areas. 
Our search yielded a list of regions as defined by the respective scheme, which 
means that there could be territorial overlaps as well as geographical gaps. Of the 
368 administrators invited, a total of N = 152 completed our survey, most of them 
engaged in LEADER (96.7 %). We achieved an above-average response rate for 
online surveys of 41.3 %, and a representative sample of regions in proportion to 
the distribution of LAGs across Germany.

6  Results: Assessing the conditions for digital 
rural development

Digital readiness

Regarding the preparedness for advancing digitally driven civic participation, i.  e., 
digital readiness, the answers drew a highly ambiguous picture (RQ1). Asked about 
a region’s overall state of digitalization, almost two thirds of respondents (62.2 %) 

https://www.sozphil.uni-leipzig.de/fileadmin/user_upload/Beispiel_Detailleitfaden_angepasst.pdf
https://www.sozphil.uni-leipzig.de/fileadmin/user_upload/Beispiel_Detailleitfaden_angepasst.pdf
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were unwilling or unable to make either a positive or negative statement and 
instead chose “mixed.” This reluctance to give a more definitive answer might stem 
from more than one reason. First, it may be attributed to the fact that resources for 
digitalization vary greatly within the region itself. Second, respondents might hesi-
tate to reduce a complex situation to a misleadingly clear statement. Third, this hes-
itation might be owed to the early stage of the development process itself. Finally, 
it could be an expression of the deficient knowledge of certain officials, especially 
in the field of IT security. We asked about their assessment of IT security because a 
lack of certainty or evident issues with IT security might impede digitalization ven-
tures. More than 40 % did not give a decisive answer. However, of those who did opt 
for a more explicit response, the majority gave a positive assessment of the state of 
IT security. This may indicate uncertainties in appraising the situation, for instance 
due to lack of expertise, competencies lying with other actors, or IT security playing 
a rather subordinate role.

Upon closer inspection, there appears to be a strong awareness of the shortage 
of financial and human resources. About 40 % and 50 % of answers, respectively, 
deemed them insufficient. By contrast, most respondents did not see technologi-
cal infrastructure encumbering a region’s digital readiness. Again, it is difficult to 
give a straightforward explanation for this. However, it seems that at least in the 
German context of comparatively widely available high-speed networks and ser-
vices, the investment in broadband expansion has been effectual. In this context, 
public expenditure could be targeted more toward the lack of resources for local 
initiatives and for establishing and upholding administrative support architectures 
(Table 1).

Table 1: Resources for digitization.

Measure % 

Very poor Poor Mixed Good Very good N 

Technical infrastructure 2.1 21.2 49.3 24.0 3.4 146
Hardware and software equipment 
of public institutions

2.3 33.8 47.4 16.5 0  133

Professional expertise 1.6 27.4 54.0 14.5 2.4 124
Financial resources 7.5 33.3 35.0 23.3 0.8 120
Human resources 4.1 43.8 38.8 13.2 0  121
IT Security 3.4 22.5 40.4 30.3 3.4  89
Overall state of digitization 0.8 24.4 62.2 12.6 0  127

Note. Survey question: “How do you assess the current status of digitization in your region with regard 
to the following aspects?” These are rounded numbers.
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Furthermore, it is striking that, although the overall assessment of digital readi-
ness was rather poor, some administrators considered their regions well prepared 
for driving digital offerings in the coming years (30 %). Nevertheless, again, nearly 
half of the answers were undetermined. At best, this might reflect the difficulty 
of translating nuanced views into a limited set of response options. At worst, it 
demonstrates an absence of conclusive insights even from those who are tasked 
with overseeing and steering programs for regional development. Moreover, there 
may also be an element of self-efficacy at play as public officials express their trust 
in a region and its administrators to master ensuing challenges (Fig. 1).

Figure 1: Ability to drive digital services in the future.
Note. Survey question: “How well prepared do you think your region is to drive digital offerings in the 
coming years?” N = 138.

When we further explore the relationship between resources for digital readi-
ness and the structural characteristics of a region, it becomes evident that, with 
the exception of socioeconomic performance, location has an impact on the avail-
ability of certain resources, like network accessibly (Table 2). Overall, socioeco-
nomic performance correlates most strongly and positively with the availability of 
resources, especially financial resources (correlation of .523, p < .01) and the overall 
assessment of digitalization (.32, p < .01). Regarding socioeconomic performance, it 
is not clear whether this was estimated to be better because the region had access 
to larger financial resources, or whether funds were concentrated in socioeconom-
ically better-performing regions.
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Table 2: Spearman’s rank correlations between resources and location.

Spearman’s Rho   Socioeconomic 
situation

Location/ 
accessibility

Rurality

Technical infrastructure Correlation .182* .122 .225**
Sig. .03 .071 .003
N  142 146 146

Hardware and software equipment 
of public institutions

Correlation .064 –.003 –.056
Sig. .469 .488 .262
N  129 133 133

Professional expertise Correlation .233** –.24 .03
Sig. .01 .397 .368
N  122 124 124

Financial resources Correlation .523** .353** .122
Sig. 0  0  .093
N  117 120 120

Human resources Correlation .189* .107 .03
Sig. .041 .122 .372
N  117 121 121

IT Security Correlation .174 .036 –.058
Sig. .108 .37 .295
N  86 89 89

Overall Correlation .315** .129 .016
Sig. 0  .075 .429
N  123 127 127

Note. * Correlation is significant at the .05 level (one-sided; two-sided for socioeconomic status). 
** Correlation is significant at the .01 level (one-sided; two-sided for socioeconomic status). Survey  
question for resources: “How do you assess the current status of digitization in your region with 
regard to the following aspects?” (very good, good, mixed, poor, very poor). Survey questions for  
location: “How do you assess the socioeconomic situation in your region?” (very good, good, mixed, 
poor, very poor), “How would you rate the geographic location/accessibility of the region?” (very 
central, central, mixed, peripheral, very peripheral), and “How would you rate the degree of rurality  
of your region?” (very rural, rather rural, mixed, non-rural/urban).

Digital willingness

Since the idea of digitally fostered engagement and empowerment forms a center-
piece of the smart village, the survey focused specifically on the participation of 
local populations in matters of regional development. When asked about a local 
population’s openness to change and its inclination toward embracing digital 
formats to enhance rural regional development, i.  e., its digital willingness, 63 % 
of respondents noted that means for digital participation were accepted by local 
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citizens as they expected them to be accepted or even better than expected (RQ2). 
Still, a considerable portion of respondents were disappointed by the absence of 
activity, with one third of them stating that engagement was worse than expected 
(Fig. 2). Respondents could use open-ended questions to explain why some digital 
formats had been discontinued, a step usually taken when usage failed to meet the 
expectations associated with their initiation.

Figure 2: Digital participation opportunities and their acceptance.
Note. Survey question: “How are digital participation opportunities received by citizens?” N = 93.

According to respondents, citizens were taking an active role in reshaping their 
region. These respondents (N =138) described the population as very active in about 
30 % of the regions. Yet, when they were asked to indicate whether the local popu-
lation was skeptical or open to digital innovations, whether it experienced more or 
less difficulties in accepting change, and whether it showed a more or less positive 
attitude to change, residents were seen as less willing to change and, closely related 
to that, less open to innovation. When they were asked what would impede endur-
ing digital civic engagement, officials responded that citizens were quite averse to 
innovation but were interested in partaking in policymaking for civic causes. Those 
tasked with promoting digital participation thereby tended to reiterate a cliché of 
rural backwardness (Kühn, 2015; Noack and Federwisch, 2018). By contrast, connec-
tivity was less frequently seen as a hindrance.

Unleashing digital participation for rural development therefore seems more 
a matter of human capabilities and motivation than of technological capacity. The 
unfavorable assessment of digital willingness reappeared frequently in answers 
to our open-ended questions about the main hurdles for digitally driven civic par-
ticipation. The most prevalent response, found in about a quarter of the answers 
(N = 123), indicated reservations among residents toward digitally driven change, 
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followed by their low level of acceptance of digital innovations. However, more 
than half of the officials recognized an increased interest from citizens in opportu-
nities for participation in local decision-making, thus counterbalancing the nega-
tive image suggested by other responses to some extent (Fig. 3). Yet it is noteworthy 
that about one quarter did not give an answer to the question (N = 112).

Figure 3: Perceived change in interest of the local population in participation.
Note. Survey question: “Has there been an overall increase in citizen interest in opportunities for 
participation in recent years?” N = 139. These are rounded numbers.

A more positive assessment of digital willingness also appeared with respect to the 
ongoing COVID-19 pandemic, with 60 % of officials recognizing a higher demand 
from citizens for regional digital offerings; almost 55 % also saw a rising need 
for participatory formats (Fig. 4). This underscores the widespread shift toward 
digital formats during the pandemic, but leaves open the question of whether such 
demand will impact rural digital participation after the crisis.

Taken together, the responses indicate that, on the one hand, there seems to be 
a demand for digitalization measures from citizens. Yet on the other, there is uncer-
tainty on the side of intermediaries as they perceive a divergence between their 
efforts, the available resources for digitalization, and the expected reaction from 
citizens. Indeed, there are no statistically significant correlations between digital 
willingness and the extent of digital participation offerings. This leaves room for 
interpretation, for instance regarding the ability of respondents to assess the pop-
ulation as such. It might also be the case that the needs for digital participation 
perceived by administrators does not accurately reflect the needs of the target pop-
ulation. Nevertheless, the demand for digital participation has increased and citi-
zens are more likely to become actively involved in regional development issues. 
Still, respondents emphasized that digital options were less successful than offline 
options in bringing about effective and integrated participation.
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Digital activity

The respondents discussed a number of players who form and sustain rural develop-
ment initiatives, i.  e., digital activity (RQ3). The five stages of such initiatives – cocrea-
tion, initiation, dissemination, usage, and improvement – that were captured by the 
survey are roughly based on the common steps of innovation processes (e.  g., Häikiö 
and Koivumäki, 2016). On this token, respondents most frequently selected collabo-
ration with universities (of the five possible phases, universities were involved in an 
average of 2.25), usually during the stages of cocreation and initiation; followed by 
companies (2.04). Collaboration with urban regions, selected on average only once, 
was chosen least frequently. Process-specific knowledge brokers such as multipliers 
or other assisting actors for digital processes played a greater role, especially during 
the initial stages of cocreation, initiation, and dissemination (Table 3).

Table 3: Relevant actors for digital services in different phases of innovation.

Measure % 

Cocreation Initiation Dissemi-
nation

Usage Improve-
ment

Citizens 16.1 11.2 24.5 67.8 21.7
Knowledge brokers 30.8 32.2 36.4 18.2 21.0
(Cooperations with) state or federal 
authorities

21.0 34.3 16.8 17.5 11.9

Figure 4: Perceived change in demand for digital offerings due to Covid-19.
Note. Survey question: “Has there been an increase in demand for regional digital offerings from  
citizens during the Covid-19 pandemic?” (left) This was followed by a filter question asking whether 
this increase in demand also applies to digital participation offerings (right). These are rounded 
numbers. N = 142.
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Measure % 

Cocreation Initiation Dissemi-
nation

Usage Improve-
ment

Companies 23.8 27.3 25.2 39.2 21.7
Universities 38.5 33.6 23.8 19.6 28.0
Other educational institutions 22.4 26.6 24.5 28.0 12.6
(Cooperation with) other urban regions 8.4 9.1 12.6 11.2 7.7
(Cooperation with) other rural regions 20.3 20.3 25.2 27.3 21.0

Note. Survey question: “Which actors play an active role in the … of digital services?” N = 143.  
These are rounded numbers.

Groups of actors depend on each other as they seek opportunities for participa-
tion during the five phases, resulting in collaborations in multi-actor constellations. 
For example, regions that collaborate with universities frequently also collaborate 
with other stakeholders such as companies. Local citizens are an exception to this 
rule as they were believed to act independently of other actors, especially as users 
of digital services. These results indicate that collaboration tends to expand in 
places where it already exists: A small number of regions maintain numerous ties 
while others have hardly any. The same sort of clustering can be found for digital 
information and participation offerings. However, the number of regions in which 
digital participation offerings are a stable component is very small. In fact, they are 
predominantly in a pilot stage, which applies even to regions with a high number 
of digital participation formats and regardless of how well accepted they are by the 
population. This raises the question under which circumstances the transition from 
pilot project to permanence can be successful and what this would require.

Group differences also emerged in terms of active participation. As interme-
diaries in the field of regional management, a key task for our respondents was 
to install and monitor participation opportunities for the public. Against this 
background, one section of our questionnaire inquired about the status of offline 
and online participation practices, focusing on experiences and assessments of 
digital participation as a component of smart village schemes. With respect to res-
idents preferring offline or digital formats for participation, almost 50 % of public 
administrators considered the cohort of active citizens to be more heterogeneous 
in online-based than in offline participation, provided they were able to make an 
assessment based on their experience (N  =  95). Once again, almost a quarter of 
respondents opted to indicate neither yes nor no but were undecided (Fig. 5).

Citizens embracing online formats were believed to be younger (93.75 %, 
N = 80), while those choosing offline variants were considered more likely to be 

Table 3: (continued)
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male (37.5 %) and with a lower level of education (26.25 %). Thus, even though group 
differences were recognized, digital participation was treated as a means to expand 
target groups and reach a broader base of the local population. Queried about goals 
to be addressed through digital offerings, ranked third was “creating and strength-
ening a participatory culture” (53.3 %), while 64.5 % of respondents named “support 
and strengthening of structures that promote the common good,” and 63.8 % chose 
“promotion of networking, knowledge transfer and collaboration” (N = 152).

7  Discussion: Infrastructuring for rural smartness
Asked about resources for digitalization, public administrators pointed to a lack 
of human resources rather than technology. In fact, irrespective of their more or 
less positive assessment of the material circumstances, our respondents tended to 
see their own region as well prepared for promoting digital services in the future. 
This does not mean that digital infrastructure is not an important concern in rural 
areas, but it plays a subordinate role when set in relation to other resources (which 
underscores the multiple conditions that are necessary for successful rural digital 
development). Therefore, when we consider the role and position of the adminis-
trators in our survey, we may conclude that, in order to pursue a “smart” develop-
ment approach alongside social innovation and civic, digitally fostered participa-
tion, broadband and ICT can at best be regarded as prerequisites for sociotechnical 
infrastructuring, not its end.

Figure 5: Participants in online and offline participation.
Note. Survey question: “In your opinion, is the group of citizens who participate in regional  
development issues online more heterogeneous than with offline participation?” N = 136.  
These are rounded numbers.
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More generally, sociotechnical infrastructuring is a multifaceted endeavor that 
entails a palette of strategies. It is a proactive and ongoing process of mobilizing 
and connecting human actors through technological, financial, and administrative 
support structures. Sociotechnical infrastructuring must not necessarily lead to 
social innovation, but it can facilitate the resources and relationships that are con-
ducive for the participation and collaboration of actors, both local and potentially 
within transregional networks. In such an environment, digital technologies are 
integrated into social practices. It is this intertwining of sociality and materiality 
that affords social innovation, not technological tools alone (Guzal-Dec, 2018; Sept, 
2020). Sociotechnical infrastructuring can be born out of necessity, demanded by 
the dearth of available means and connections; it can also grow from a position 
of strength. Moreover, while sociotechnical infrastructuring seems beneficial to 
bringing forward rural development, administrators may respond to some of the 
ensuing tasks and adopt the corresponding mindset while forgoing others.

Consequently, sociotechnical infrastructuring demonstrates that the views of 
intermediaries who were our respondents in this survey support and guide rural 
digital development (Cambra-Fierro and Pérez, 2022). Besides technological condi-
tions, policies, and funding opportunities, their perceptions of digital readiness, will-
ingness, and activity shape day-to-day decisions and administrative operations and 
plans. This crucial role of professional views is also stressed by other surveys of func-
tionaries on citizens’ input in local management and service functions. For instance, 
Nalbandian (1999) has shown that city management professionals in the US consider 
community building one of their core tasks. However, Callahan and Yang’s (2005) 
survey of US public administrators indicated that only 7 % received professional 
training to promote citizen participation, which presumably jeopardizes efforts to 
implement measures for participatory decision-making. Based on interviews with 
public administrators and citizens, King et al. (1998) censured the unequal relation-
ship existing between then. This inequality allows administrators to prefigure and 
control the ability of citizens to participate, thereby frustrating effective dialogue and 
deliberation. At worst, it can mean that administrators have a tokenistic understand-
ing of civic participation, and only treat it as a “palliative for the challenges posed by 
exclusionary or unpopular policies, or a constraint imposed by external pressures,” 
Ianiello et al. (2019, p. 27) criticize. By contrast, their review makes clear that the most 
effective arrangements rest on criteria for pluralistic community representation and 
on processes designed around principles of equality, civility, and inclusivity.

Administrators require a certain level of expertise to properly administer the 
resources that are necessary for establishing social infrastructures. Yet some of the 
responses in our survey suggested that officials did not feel competent to assess IT 
security; around a third of them felt insecure, or very insecure even, when handling 
digital tools and services (N = 140). We must take into account that intermediaries in 
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regional management have diverse vocational backgrounds that may not necessar-
ily include technical skills and IT competences. Nevertheless, IT security in particu-
lar is growing to be a major concern in digitalization ventures as potential security 
gaps and trust issues threaten to hinder the uptake of digital innovations (Müller 
and Skau, 2015; Tragos et al., 2017). Therefore, sociotechnical infrastructuring also 
involves providing tech support, either within the administrative apparatus and in 
collaborative networks or on a contractual basis by ad hoc commercial providers. 
Whereas this latter kind of partnership is dictated by a deficit, sociotechnical infra-
structuring also extends to purposive collaboration with different groups of actors 
to increase existing resources and networks.

As a case in point, when asked about the general goal of implementing digital 
tools and services, the officials frequently opted for the promotion of networking, 
knowledge transfer, and collaboration. This corroborates earlier findings which 
stress the importance of external knowledge and networking for social innova-
tion. Often, rural areas are depicted in this line of thinking as having fewer possi-
bilities for such sort of sociotechnical infrastructuring than urban regions due to 
geographic distance and lack of local agglomeration (European Commission, 2010; 
McCann and Ortega-Argilés, 2015). Yet, despite these advantages of urban settings, 
we were surprised to learn that collaboration with urban regions only played a 
minor role for administrators. While they considered sociotechnical infrastruc-
turing along the vertical axis of town and village advisable, horizontal collabora-
tion among rural municipalities was deemed more relevant. This runs counter to 
a number of existing smart village plans that underscore the unique potential of 
rural-urban partnerships (Certomà, 2021; ENRD, 2018a; Guzal-Dec, 2018) in which 
urban regions feature as “innovation machines” (Florida et al., 2017).

Various EU directives promote urban-rural partnerships, although there is still 
a lack of practical implementation (OECD, 2013; Urban-rural Partnerships, 2020). 
Notwithstanding possible advantages, the officials rated other forms of collabo-
ration as more important. Arguably, they thus relinquished a beneficial form of 
sociotechnical infrastructuring because linkages between urban and rural areas 
can foster “smart territorial relationships” (Ravazzoli et al., 2018), and contribute 
“to a hybrid, relational and participatory perspective that allows experimentation 
as well as integrates stakeholder and bottom-up initiatives for sustainable regional 
development” (Matern et al., 2020, p.  2070). Rural regions close to urban centers 
could form such clusters and benefit from collaborative ventures with knowl-
edge-spillovers and innovation transfer from towns to the countryside (Naldi et 
al., 2015). In addition, when asked about collaborations, it became apparent that 
partnerships were to be sought primarily in places where such ventures already 
existed. This tends to lead to few well-connected rural regions which may be able to 
capitalize on such ties, whilst others run the risk of falling further behind.
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8  Conclusion
Taken together, the opinions of public administrators about the digital readiness, 
willingness, and activity of the local community underscores the ineffectiveness 
of instrumental, technology-centered approaches toward rural development. By 
contrast, the success of local digital development and participation in the sphere 
of social innovation fundamentally hinges on the recognition, valuing, and mobili-
zation of the capabilities of citizens. This then challenges solutionist thinking and 
smart villages schemes which assume that more technology will generate an active 
citizenry and civic participation.

The situation creates opportunities for low-tech approaches that do not require 
large monetary funds, such as the sociotechnical infrastructuring of administra-
tors and their enabling alliance with local actors and collaborative networks. The 
survey data point us toward this calibration of the capacities, expectations, and 
experiences of actors as well as the importance of promoting an environment 
in which social innovations can thrive (Sept, 2020). Risk mitigation and support 
structures backed by institutions can be beneficial here, not only through admin-
istrative actions, but channeled through resourceful external actors and liaisons 
with urban regions. The question of how that might be achieved has not been part 
of the survey, and we hope to address this limitation with subsequent interviews 
and focus groups. Admittedly, most of the questions we asked were exploratory in 
nature and quite broad, and should, in a next round of interviews, be detailed and 
tailored to the different positions and roles of the actors involved in rural devel-
opment. Follow-up research should also help to clarify how local administrators 
understand their role and their own readiness, willingness, and activities of engag-
ing in sociotechnical infrastructuring.

In sum, the results underline Wolski and Wójcik’s (2019) assertion that the 
“creation of community potential is not an independent process” (p. 34), but needs 
support and partnerships, i.  e., sociotechnical infrastructuring. This stresses the 
significance of collaboration and networking as much as it underscores the impor-
tance of the perceptions and expectations of the actors involved, especially public 
administrators. Employing ICT and forging novel partnerships both across spheres 
and within local areas all form part of a strategy for regional digital development, 
together with the views and experiences of intermediaries. Our survey indicates 
that officials are ambivalent about the digital readiness, willingness, and activity 
in their region. On the one hand, they consider the population to be rather inert 
when it comes to digital participation offerings and initiatives for change. On the 
other, they perceive an increased public interest in participation in regional devel-
opment and digital offerings. Relatedly, administrators note that residents care 
about regional issues and that this demand could be met by implementing digital 
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participation features. Both supply and demand for digital opportunities increased 
during the COVID-19 pandemic. However, the survey also shows that even when 
digital offerings were well received or where many such ways of engagement exist, 
they remain pilots.

Arguably, going beyond this stage of testing to arrive at a more robust imple-
mentation of digital participation for rural development is not only a matter of 
resources and collaboration, but also of expectations and recognition. Aligning 
the views of different actors involved in social innovation takes time, even though 
there is often an expectation of immediate results (Guzal-Dec, 2018). While techno-
logical innovations and funds are commonly meant to effect short-term changes, 
especially within state-driven development schemes such as LEADER, sociotechni-
cal infrastructuring is a continuous process that requires the active engagement, 
appreciative attitude, and proactive stance of local administrators.
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