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Abstract:

Purpose: The aim of the paper is to draw attention to the imperative of resilience in the
context of following a local development policy, as well as the role which technological
progress plays in the process, and to characterise the assessment of the effect of ICT
availability in urban-rural communes in Poland.

Design/Methodology/Approach: The empirical part of this study is based on the survey
research carried out with regard to all 87 units urban-rural communes in Poland. The
selection of urban-rural communes for the study was conditioned by the intention to capture
the role of small towns in the processes of local development and resilience taking into
account its links with the surrounding rural areas. Such a selection fills an important
research niche. Study considers the manifestation of resilience at the level of individual
actors of the local territorial systems. It was carried out among representatives of local
governments.

Findings: Results of empirical research confirmed that access to modern ICT infrastructure
proves highly relevant for territorial units during crisis, determining the unit’s pro-resilience
response.

Practical Implications: Crisis had a positive impact on the growth of diverse forms
electronic communication with various groups in the local community, including residents,
businesspeople and farmers. The role of ICT infrastructure was of particular significance for
peripherally-located units. Research has confirmed that local entities in peripheral
communes were characterised generally by an overall lower pro-resilience activity.
Research showed also that in spite of relatively good access to ITC, the technologies are still
employed rather narrowly.

Originality/Value: This finding could be explained by the reluctance of communities,
especially those in rural areas, to use ITC, as well as their in-sufficient knowledge on ITC
capabilities, particularly with reference to business activity.
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1. Introduction

The heterogeneity which characterises both geographical and economic space has
been shaped by the forces of nature and human activity. This diversity exerts
considerable impact on the forms, methods and effects of business activity and
human life (Adamowicz and Zwolinska-Ligaj, 2021; Tyagi et al., 2023).

Depending on the size of the area, its social, economic and natural components are
integrated into a territorial system, municipal, local, regional, supra-regional or
national (Adamowicz and Zwolinska-Ligaj, 2021 p. 25). In territorial systems,
development processes are shaped by multiple, complex, challenging in terms of
analysis, intricate and interlinked determinants, both internal and external to these
systems.

Internal determinants include e.g., business capability and local manufacturing
resources, ability to form permanent relations by local actors and the local entities’
ability to make decisions on shaping the development, as well as the use of
knowledge and information in the process.

On the other hand, exogenous factors, i.e., the sources of which originate outside of
the local system, may result from the random presence of a business which
dominates the local economy, the absorption of innovation from the outside of a
given territory or the development of infrastructure by external entities (Capello,
2007; Capello and Nijkamp, 2011 p. 309).

External connections allow territorial systems to make better use of their own
resources when acting for the benefit of their environment (Adamowicz and
Zwolinska-Ligaj, 2021 p. 26). Economists noticed the salience of connections
between territorial systems and the environment in their development processes,
which has been expressed in the endogenous development theory.

According to this concept, endogenous development involves finding and using
resources and development mechanisms based on the local territorial system and the
local community’s needs, capabilities and prospects, with external entities and
institutions perceived as potential participants in the development process (Ray,
2006 pp. 278-279).

Long-term and self-sustaining development should be a locally rooted process
which, at the same time, is open to the environment (Stohr, 1990 p. 21). Today’s
increased need to open up to exogenous development factors is a derivative of the
general processes of modernisation of economic structures and responding to the
challenges of external competition, as well as opportunities which arise in the
context of globalisation (Best Practices in Local..., 2001 pp. 24-29; Isaksen, 2001;
Wilson, 2010).
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The process of opening socio-economic systems to their environment is dependent
e.g., on the availability of infrastructure ensuring efficient communication and
information flow processes, i.e., Information and Communication Technologies
(ICT) (Thalassinos et al., 2023; Grima et al., 2023; Auzina et al., 2023).

In the face of the growing, deepening interdependences of the economic, social,
natural environment spheres of territorial systems and their external determinants,
their increasing variability and turbulence generating both development
opportunities and threats, often occurring suddenly, without the possibility of
preparing for them, multidimensional actions to strengthen their resilience are
becoming a priority to ensure the sustainable development of territorial systems.

In the broader sense, resilience can be defined as “the capacity of any entity — an
individual, a community, an organization or a natural system — to prepare for
disruptions, to recover from shocks and stresses, and to adapt and grow from the
experience” (Rodin, 2015 p. 3).

The availability and efficiency of ICT is significant in building the growth potential
and resilience of territorial units. As defined by the Eurostat, ICT “covers all
technical means used to handle information and aid communication. This includes
both computer and network hardware, as well as their software” (Glossary:
Information..., 2024).

In a broader definition offered by the OECD, adopted by the authors of the present
article, ICT “refers to both different types of communications networks and the
technologies used in them. The ICT sector com-bines manufacturing and services
industries whose products primarily fulfil or enable the function of information
processing and communication by electronic means, including transmission and
display” (Information and communication..., 2024).

ICT’s impact on the socio-economic growth processes, including their scale, scope
and dynamics and resilience may be of key significance for a specific type of units
located peripherally to metropolitan areas as centres of socio-economic growth,
national borders, main transport hubs or routes. Peripheral location means that
territorial units often face considerable growth challenges. For example, creating
different types of links to the environment is more difficult.

In traditional perspectives, the peripherality of a given area was understood as its
specific location in geographical space. Later on, the concept of peripherality was
extended as regional research progressed and changes in the perception of space
involving its qualities defining “territory” took place. Today, the peripherality
category is heterogeneous, multidimensional and varies depending on the confluence
of endo- and exogenous determinants of developmental processes (Zwolinska-Ligaj,
2018, p. 60).
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There are many types of definition of peripheral area in the social sciences.
Geographically distance-related approaches refer to areas located at considerable
distances from economically strong urban development centres, and with limited
transport links to these centres. Low levels of population density and poor
urbanisation are characteristic.

Other approaches take into account economic criteria, or emphasise features of weak
economic development, such as specialisation in agricultural and forestry
commodities or raw material economies, reliance of production on cheap and labour-
intensive labour, low levels of infrastructure development, the distinctiveness of the
inhabitants of these areas (Grosse 2007, pp. 27-28).

These features characterise often rural areas. European Spatial Planning Observation
Network (ESPON) research on inner peripheries in Europe show that 80% of the
inner peripheries with low economic potential or poor accessibility are located in
non-urban regions. Inner peripheries have in common the fact that their general
performance, levels of development, access to services of general interest, and
quality of life of the population are relatively worse than those of their neighbouring
territories (Inner Peripheries..., 2017).

Currently, the development of telecommunication and information technologies
mitigates the negative impact of the local aspect of peripherality. This also holds true
for rural areas, where access to modern ICT, including investment in broadband
Internet, helps overcome barriers created by difficult geographical location
(Nurzynska, 2016).

The role of ICT in building the resilience of territorial units, including peripherally-
located ones, remains an intriguing niche topic in studies on rural geography
(Roberts et al., 2017).

In spite of the development studies conducted in this field, it is postulated that they
should continue to be intensified, in reference, e.g., to individual and community
resilience (Ashmore et al., 2015; Daniel and Fernandes, 2024; Levesque et al.,
2024), or as a concept used in the systematic approach to rural area growth planning
and management (Dacko and Dacko, 2018 p. 61), in the area of interrelation
between cutting-edge technologies (e.g., machine learning, Internet of Things, and
artificial intelligence) and community resilience (Nguyen and Akerkar, 2020).

The type (urban, urban-rural, rural), size, spatial structure and location of a territorial
unit are identified as determinants of its resilience capabilities. Another important
determinant is its location (peripheral vs. non-peripheral) (Naldi et al., 2020; Zhang
et al., 2022; Guzal-Dec, Zwolinska-Ligaj 2023). The type of territorial unit is an
important determinant of resilience in the context of rural resilience research.
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Ongoing research on community resilience provide evidences that community
resilience differs among community types (Zhang et al., 2023, Rapaport et al.,
2018). Rapaport's et al. research (2018), for example, indicates that rural
communities showed the highest levels of community resilience factors. These
results suggest that rural communities translate their strong social resources into
perceived resilience.

With regard to urban-rural units the subject of small cities’ potential role in the
development of its surrounding areas is has been discussed in the literature.
Interactions between farmers and urban communities are seen as vital for
maintaining rural population and services, strengthening local economy and the
natural environment, thus contributing to building local resilience potential
(McManus et al., 2012).

Results reported in studies on the significance of cities for rural area development
are varied and their evaluation often proves challenging (Satterthwaite and Tacoli,
2003; Tacoli, 2017).

The present study fits into the trend of research on the role of ICT in building
resilience of local, peripheral systems with particular emphasis on urban-rural units.
In the article, the resilience was referred to the context of the economic shock
situation of the Covid-19 pandemic.

On a theoretical level its aim is to draw attention to the imperative of resilience in
the context of following a local (and regional) development policy, as well as the
role which technological progress plays in the process. In the empirical part, the aim
of the study is to characterise the assessment of the effect of ICT availability in
urban-rural communes in Poland on its resilience to crises, as well as the scale and
type of steps taken in those communes to adapt to the crisis brought about by the
Covid-19 pandemic with the application of information and communication
technologies.

The shock of the Covid-19 pandemic caused by the SARS-CoV-2 virus had its
source outside the economy (Guzal-Dec and Zwolinska-Ligaj, 2023). The pandemic
affected all aspects of economic and social life, including all sectors and all forms of
economic activity. It increased disease incidence, while preventative measures lead
to reduced consumption — consumer spending dropped particularly in the
transportation, tourism and entertainment sectors.

On the other hand, we could see a reduction in supply as a result of reduced
economic activity, reduced labour and employment, while costs remained fixed. The
outbreak of the pandemic led to the imposition of various bans, quarantines,
restrictions in and face-to-face human interaction, and disruptions in businesses and
public institutions (Adamowicz, 2023).
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The Covid-19 pandemic and the social and economic crisis it caused made it
necessary for local territorial systems to quickly adapt to functioning in the new
reality. Local entities, including governments, were forced to take steps to
reorganize their operations, as well as additional measures to minimize the negative
effects. Services provided by local governments had to be provided using electronic
tools and distance communication (Kusto and Klepacki, 2022).

In the face of these challenges, ICT tools offered the possibility of compensating for
the restrictions on direct human interaction in social and economic areas (Yang et
al., 2020).

2. The Resilience of Community as a Local Territorial System

Communes are complex local socio-economic systems of specific territorial range.
They encompass the social, economic and environmental, as well as institutional and
organisational spheres, and key actors which impact their structure and functioning
include the authorities, entire local administration, businesses, non-governmental
organisation and residents.

Local authorities play a special role in shaping the adaptive potential of local socio-
economic systems, primarily due to the possibility of defining the rules for other
actors, but also due to the impact which the activities of local administration exert on
the components of the whole system (Celinska-Janowicz and Ptoszaj, 2015 p. 7).

According to Wilson, “implementation of pathways of resilience can only find its
most direct expression at the level of the individual/household and the community,
as it is only at the most local level that outcomes of policies and decisions are
experienced” (Wilson, 2012 p. 1219). Taking this into consideration community
resilience can be seen as the capability of people and communities to retain optimal
performance in the event of various natural and anthropogenic crises (Sharifi 2016).

General attempts at defining community resilience show that the concept refers to
“the collective ability of a neighbourhood or geographically defined area to deal
with stressors and efficiently resume the rhythms of daily life through cooperation
following shocks” (Aldrich and Meyer, 2015; Aldrich, 2012). According to a
different approach, community resilience describes collective efforts aimed at
improving the entire community’s response to and recovery from disasters (Guzal-
Dec and Zwolinska-Ligaj, 2023).

Multi-faceted definition by Rapaport et al. (2018) states that “community resilience
identifies community's ability to utilize its current resources in order to adapt to an
adversity or sudden disturbance, and eventually to be able to absorb the disturbance,
get back to routine, and even perform better in comparison with the pre-disturbance
situation.”
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The concept of “community resilience” is almost universally perceived as positive
and associated with the ability to increase local capacity, social support and
resources, and decrease risks, miscommunication and trauma (Patel et al., 2017).
The extensive literature on the subject lacks a widely accepted definition of
resilience. What does exist, however, are attempts to define the concept of ’smart
community resilience” (Niu et al., 2024; Smart Resilient..., 2024).

Enhancing community resilience can be accomplished by fostering essential
adaptive abilities, including economic growth, social capital, information and
communication, and community skills (Daniel and Fernandes, 2024; Guzal-Dec and
Zwolinska-Ligaj, 2023). Generally, the core element that fosters community
resilience is community vitality, which encourages change and serves as a platform
for innovation, allowing problems to be tackled progressively through the active
involvement of various social participants (Dale et al., 2010).

Patel et al. (2020) highlighted nine key components of community resilience, local
knowledge, community networks and relationships, communication, health,
governance and leadership, resources, economic investment, preparedness, and
mental outlook.

Resilience can be defined from the perspective of rural communities. It means a
rural area’s ability to adapt to changing external circumstances so as to maintain a
satisfactory living standard, as well as its ability to recover, if necessary. Rural
resilience indicates how well the rural area can balance its ecosystemic, economic
and cultural functions, i.e., its capability to address economic, ecological and
cultural vulnerabilities (Rapaport et al., 2018).

The specific nature of rural areas determines their resilience. Typical problems of
rural areas, especially peripheral ones, such as insufficient level of infrastructure
development and difficulties in its development, demographic problems, difficulty in
accessing public and market services, long distances and communication difficulties,
reduce the attractiveness of rural areas as places for developing entrepreneurship and
places of life (Zwolinska-Ligaj and Guzal-Dec, 2024).

Rural areas are the place where direct interdependencies in the natural environment-
economy-society system are revealed, which requires care in the pursuit of
sustainable models of socio-economic development. So, resilience may also be
perceived as a balance between economic, environmental and social needs of rural
communities.  Accordingly, sustainable and economically, socially and
environmentally resilient rural communities must develop strong multifunctional
characteristics (Wilson, 2010).

The determinant factor in the development and resilience of rural areas can be small
and medium-sized towns. They in all areas display a tendency to generate multiplier
effects. The economic development in small and medium-sized cities and their
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surrounding areas is best promoted by those national and regional policies which
focus on larger commercial cities (15,000 to 20,000 residents) (Mayfield et al.,
2005).

Small and medium-sized cities, can develop a certain economic dynamics different
from that of large cities (Mayer and Motoyama, 2020), yield positive development
results by becoming local growth centres, the stimuli of which may positively
impact the immediate surroundings (Servillo et al, 2017, Hamdouch et al., 2017).
Still, one should bear in mind that peripherally located small cities are in a
particularly challenging developmental situation (Naldi et al., 2020).

3. The Role of ICT in Building Rural Areas’ Resilience — A Literature
Review

The Internet and other information and communication technologies have a
profound effect on developmental capabilities, especially those of rural and
peripherally located areas. Digitisation helps information traverse physical distance
to ensure capabilities and provide access to various services regardless of one’s
place of residence.

Nevertheless, we may notice that the growing importance of digital connectivity,
digital services and digital literacy has widened the gap between urban and rural
areas for several decades, creating the danger of depopulation in the latter. In 2019,
in urban areas, 90% of European Union citizens enjoyed Internet accessed at a
bandwidth of 30 Mb/s. However, in rural areas, inhabited by 30% of population,
only 60% were able to access the Internet at such a bandwidth. Differences between
individual countries also exist (Harnessing innovation..., 2021).

Geographically speaking, providing services to rural population is both more
challenging and costly (Roberts et al., 2017). Furthermore, it is not only Internet
access itself but also connection quality which has recently gained relevance
(Roberts et al., 2017).

Rural community resilience is a product of interactions, relationships, actors and
resources in various scales, which depend on, among other things, the existing
digital potential of a given unit (Roberts et al., 2017). Creating and using a higher
number of external linkages, especially in reference to information and markets, may
be the only feasible alternative for some industrious entrepreneurs and fast-growing
companies in rural and peripheral areas. Yet, to leverage ICT fully, rural businesses
must be deter-mined to use them in their growth strategies (Labrianidis, 2006).

Authors argue that the implementation of even cheap digital technologies may
positively impact businesses, particularly ones located in rural and suburban areas.
Lack of access to fast digital infrastructure such as broadband networks may prove a
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limitation to digitisation capabilities in rural areas and contribute to increasing the
inequalities between regions.

Even the accelerated digitisation ushered by the Covid-19 pandemic revealed an
unequal spatial distribution, with a more robust response in better economically
developed locations. European small and medium-sized enterprises which show the
least interest in digitalization tend to be situated in rural areas. One potential
explanation for this could be insufficient knowledge about digitalisation (Holl and
Rama, 2023).

Geographical knowledge dissemination patterns and barriers to access to knowledge
are crucial for regional development in a modern, global and open land management
and planning, hence the key task of gaining access to ICT (Nijkamp and Abreu,
2009). Nevertheless, the mere presence of ICT should not be directly associated with
a high level of innovation and technological supremacy but, rather, a mindset of
change, being open to opportunities and ready for innovation injections (ICT
readiness), as well as greater adaptability (Aswegen and Retief, 2020).

The ability to perceive benefits from ICT development is linked to an EU priority
such digital convergence. It leads to a recommendation to implement digital
competence development programmes in countries where the Internet is used less
widely, particularly in rural areas, which are characteristic of the peripheral regions.

As regards rural areas, it is important to raise awareness and emphasise the benefits
of using the Internet, including but not limited to the role of education, health care
and community development, as well as benefit for the natural environment (Piekut
and Rybaltowicz, 2024).

For villages, ICT constitutes a valuable development tool which offers a wealth of
beneficial opportunities for rural areas of Europe. Since the EU’s rural development
policy acknowledges potential capabilities of these technologies, member states have
included financial assistance for ICT projects in their operational programmes
focused on rural development (Europejski Fundusz Rolny..., 2011).

Information and communication technologies have a potentially beneficial effect
across all sectors of the economy, areas of social life and the condition of the natural
environment. Investments in ICT infrastructure in rural areas contribute to
favourable conditions for creating jobs in the services sector, primarily with regard
to remote services (Nurzynska, 2016), with a special role played by the creative
industry.

Creative practitioners leverage digital tools and adaptive approaches to remove
obstacles to connectivity and stay in rural areas; they're deeply engaged in their
communities and rural life, boosting community resilience by nurturing cultural
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capital in various forms and creating positive knock-on effects through their online
endeavours (Roberts and Townsend, 2016).

Aside from the non-agricultural sectors of the economy in rural areas, we should see
ICT’s impact on the agriculture sector. The use of ICT has already led to “diverse
types of innovations taking place in the agriculture sector, which include commodity
and stock market price information and analysis, meteorological data collection,
advisory services to farmers for agricultural extension, early warning systems for
disaster prevention and control, financial services, traceability of agricultural
products, agricultural statistical data gathering, etc.” (Information and
Communication..., 2024).

Increased use and access to ICT may prove beneficial to small farmers and
agricultural communities thanks to easily available information about food and
agriculture, better access to financial services, other risk management tools and
creating new business opportunities in rural areas (Lioutas and Charatsari, 2021;
Marsden et al., 2023).

ICT contributes to bolstering rural individual and community resilience in multiple
dimensions, including the use of services related to video content and other services
characterised by high capacity requirements. Gaining control over daily tasks can
boost empowerment and build personal capacity both at home and in business, with
speed playing a crucial role in decision-making.

Finally, the Internet is “perceived as an individualised tool, having links primarily
with the individual household and business scale, which can enhance individuals’
social connectivity and perceived empowerment, as well as skill building and
economic empowerment” (Ashmore et al., 2015).

As mentioned before, local governments have an integrating and activating role in
the development of local communities and local economies — residents and
economic operators in their jurisdiction. This role requires making effective use of
opportunities generated by ICT.

Authorities which provide information and services to residents via digital platforms
can meet their citizens’ needs in more ways in the context of crisis. Rural
communities utilise digital platforms, offering digital information, conducting
transactions and fostering digital democracy.

Research demonstrates positive link between higher levels of digital services, larger
community populations and more representative methods of government. At the
same time, researchers still argue that “a range of technological and cultural barriers
also determine the degree to which a municipality engages with and adapts their
digital services”, reporting “a link between municipal digital services and rural
resilience” (Levesque et al., 2024).
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The use of a breakthrough change in remote services triggered by the pandemic had
a long-term effect on sustainable social growth of rural communities (‘“Harnessing
innovation to unlock the potential of rural and remote areas,” 2021). The coronavirus
pandemic spurred communities to quickly enhance and implement digital services in
some regions. This crisis response capability is vital for the resilience of rural areas
(Levesque et al., 2024; Guzal-Dec and Zwolinska-Ligaj, 2023).

4, Materials and Methods

The empirical part of this study is based on the survey research carried out with
regard to all 87 units urban-rural communes in Poland which have (or had — during
the research) their seat in a small city (with up to 20,000 inhabitants, according to
the Polish Central Statistical Office, as of 31 December 2020) with district rights.

The selection of urban-rural communes for the study was conditioned by the
intention to capture the role of small towns in the processes of local development
and resilience taking into account its links with the surrounding rural areas. In these
specific units, the manifestations of pro-resilience actions were studied. This study
considers the manifestation of resilience at the level of individual actors of the local
territorial systems.

Pro-resilience activities undertaken by farmers, entrepreneurs and, within the
framework of local development policy, by local self-governing authorities were
presented. Of a total of 87 interviews, one was incomplete; however, as its filled-in
portion was substantially correct, it was decided that it would be included in the
study (Zwolinska-Ligaj and Guzal-Dec, 2024).

The survey used in this study was based on a structured questionnaire, which
contained 10 extensive semi-open questions. In the semi-open questions,
respondents were able to provide examples or elaborate on the answer indicated in
the survey questionnaire. The respondents were surveyed in a computer-assisted
telephone inter-view (CATI) / a computer-assisted web interview (CAWI) or a
mixed-mode (CATI+CAWI) interview.

They included individuals in managerial positions: mayor/deputy mayor/secretary
(in some cases) (Zwolinska-Ligaj and Guzal-Dec, 2024). As reported by other
authors, resilience studies employ diagnostic surveys as a useful method which
allows researchers to test the effect of broadband on businesses, households, and
communities and the links between such scales (Ashmore et al., 2015).

The purpose of the survey was to assess the effect of the availability of ICT in the
commune on resilience to crises, as well as the scale and type of steps taken in
urban-rural communes to adapt to the crisis brought about by the Covid-19
pandemic with the application of information and communication technologies.
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The results of the survey were presented by means of basic descriptive statistical
tools, including comparative analysis of communes situated in peripheral regions
and other communes. In this study, peripheral communes (20 units) are defined as
those located in the five provinces of Eastern Poland Macroregion: Lubelskie,
Podlaskie, Podkarpackie, Warminsko-Mazurskie and Swietokrzyskie (from 16 all
provinces of Poland).

These provinces met the Lagging Regions criterion introduced by the European
Commission in 2015. This stemmed from the FEuropean Commission’s
implementation of the so-called Lagging Regions Initiative to identify and assist EU
regions “whose level of development was significantly lower than the EU
average”(EU lagging regions..., 2020). These criteria warranted treating the regions
studied as peripheral.

The results of the empirical studies were supplemented by the characteristics of the
growth of ICT in Poland in the analysed period 2015-2021 (availability of data for a
given year depended on the type of economic operator) including peripheral regions,
focusing on the availability of ICT in a group of households, businesses and local
government based on data sourced from the public statistics of the Central Statistical
Office (GUS) in Warsaw. These results form the background to the empirical part.

Empirical part of the research is developed based on the findings presented in
previous publications (Guzal-Dec and Zwolinska-Ligaj, 2023; Zwolinska-Ligaj and
Guzal-Dec, 2024).

Because the empirical part was a study/description of the entire population of the
selected type of local territorial units (urban-rural type), the analyses did not employ
statistical inference methods, instead relying on descriptive statistics. Calculations
were performed in Statistica 13.3 software.

Empirical research was performed from September to October 2021 by the com-
pany ASM Centrum Badan i Analiz Rynku Sp. z 0.0 as part of research project
PB4/2020: “Rezyliencja gmin miejsko-wiejskich w Polsce. Operacjonalizacja,
pomiar, diagnoza mechanizméw adaptacyjnych” (“Resilience of urban-rural
communes in Poland. Operationalization, measurement, diagnosis of adaptive
mechanisms”) financed from the University Staff Development Fund (at John Paul
I1 University of Applied Sciences in Biata Podlaska).

5. Accessibility of ICT in Eastern Poland Macroregion

In 2019, 86.7% of households in Poland had Internet access. Internet accessibility in
households according to data for 2019 did not present any geographical variation by
province location — in Eastern Poland in comparison to other regions. In the first
group, access was 2.1 pp. lower compared to the group of households located in
other regions. In the analysed period (2015-2019), an increase in percentage of
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household with Internet access took place on a much larger scale in areas which did
not have peripheral location. This increase was reported at 7.9 pp. in Eastern Poland
and 118 pp elsewhere  (Wykorzystanie technologii  informacyjno-
komunikacyjnych..., 2015; 2019).

To a large extent, Internet access determines the competitive abilities of businesses.
In Poland, this principle is reflected in a high (96.3%) Internet access ratio for
businesses in 2019 and throughout the period from 2015 to 2019, when the ratio
went up by 3.6 pp. Like for Internet access in households, there are no clear
disparities in accessibility between Eastern Poland and other regions. In 2019, the
difference equalled 0.5 pp., which means a 0.5 pp. decrease relative to year 2015.

In the analysed period, businesses accessed the Internet mainly via broadband
connections (96.3%). Slight differences in accessibility were reported between
Eastern Poland and other regions, to the disadvantage of the former (difference of
0.4 pp.) (Wykorzystanie technologii informacyjno-komunikacyjnych...,2015; 2019).

In Poland, Internet access via permanent broadband connections in public
administration is a universal phenomenon which does not show any differences
across regions. However, with regards to connection bandwidth, public
administration institutions rarely use connections with a minimum bandwidth of
1Gbit/s. In 2021, according to reports filed by public administration, such
connections were used only by 5.1% of public administrative units. Still, the number
of high-speed connections had increased by 1.8 pp. compared to 2019
(Wykorzystanie technologii informacyjno-komunikacyjnych..., 2019, 2021).

Considering the type of public administrative units, we should notice significant
differentiation in the accessibility of the fastest Internet connections between
national and local administration to the disadvantage of the latter.

As regards local administration, the lowest accessibility of high-speed connections
(2.3%) was reported for communes, the basic administrative units of the local
government. For district executive offices, the said accessibility was 12.9%, and
provincial executive offices (at regional level) it was 50% (Wykorzystanie
technologii informacyjno-komunikacyjnych..., 2021).

It should be noted that there has been a dramatic improvement in Eastern Poland
Region over the start of the 1st decade of the 21st century, when the provinces of
Eastern Poland were amongst regions with the lowest percentage of ICTs users
(Adam Ptoszaj, 2013). The support of the European Union funding made it possible
to carry out a number of digital development programmes and significantly improve
the situation.

The years 2007-2013 and 2014-2020 saw the implementation of Eastern Poland
Development Programmes which involved e.g., supraregional projects intended to
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ensure broadband Internet access. Program Polska Cyfrowa (The Digital Poland
Programme) 2014-2020 played an important role in improving Internet access in
Eastern Poland (Wolanski et al., 2023).

The follow-up was provided by Program Fundusze Europejskie na Rozw¢j Cyfrowy
(European Funds for Digital Development Programme) 2021-2027, another step in
Poland’s digital transformation (Fundusze Europejskie na Rozwoj Cyfrowy). The
scheme creates development tools for, among other things, popular access to ultra-
high-speed Internet, effective and advanced pub-lic e-services, supporting digital
solutions to socio-economic issues (Centrum Projektow Polska Cyfrowa).

From 2014 to 2020, Eastern Poland provinces were given greater per capita support
than other provinces in Poland. Numerous project designed to improve Internet
accessibility secured Internet access (to broadband networks of minimum bandwidth
of 100 Mb/s) for more than 60,000 households in Eastern Poland, and 500,000
households in other regions in Poland (Wolanski and et.al., 2023). Nevertheless, the
challenge of developing infrastructure in terms of qualitative improvement, still
stands.

6. ICT Accessibility and Resilience of Local Territorial Systems in the
Face of Crises - Results of an Empirical Study

Against the backdrop of the public statistical data presented above, empirical
research carried out by the authors of this study allows them to conclude that the
availability of modern information and communication technologies to sustain
commune resilience (Rapaport et al., 2018) and stabilise local development
processes was perceived as a significant or highly significant factor in over half of
the surveyed local government representatives.

Interesting differences in the opinions expressed were found for respondents from
communes located in peripheral and other regions. In peripheral communes, 26.3%
of the surveyed rated the availability of ICT as having “very high” significance, a
proportion which was 11.4 pp. greater than in non-peripheral regions (Figure 1).

Information and communication technologies exert multidimensional influence on
the activities of local economic operators and, as a result, local development
processes.

Considering the systematic approach, they can facilitate/streamline communication
and building local relations as part of the policy implemented by local authorities,
contribute to a more efficient fulfilment of goals by social and economic operators,
fostering local and supralocal cooperation, bolstering the flexibility of local entities
in the face of changes taking place in their environment. Access to technologies
becomes more important in the face of crises.
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Figure 1. Rated significance of the availability of modern information and
communication technologies (high-speed Internet) for building commune resilience
in the event of crisis and maintaining local development stability (N=86)
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high 60% 46,5 31,6 50,7
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Source: Authors’ own research.

With regard to the results of research on the effect of ICT on pro-resilience
activities, the authors of this study found that peripheral urban-rural communes in
Eastern Poland were affected by the Covid-19 crisis to a greater extent than
communes in other parts of Poland. In addition, a lower level of pro-resilience
activity in peripheral communities was observed (Guzal-Dec and Zwolinska-Ligaj,
2023).

From the perspective of commune administration offices, crisis had a positive
impact on the growth of diverse forms electronic communication with various
groups in the local community, including residents, businesspeople and farmers.
Activities of this kind were reported by 59.3% of the surveyed entities. Some of
local authorities (29.9% of the units surveyed) invested in the development of
modern information and communication infrastructure.

At the same time, according to 65% of representatives of local government, the local
community was relatively willing to transition to remote communication in their
interactions with administration, as well as in developing local social and cultural
activities. On the other hand, greater involvement of local government in the
development of electronic communication and the community’s openness to the use
of modern technologies and remote communication was typical of non-peripheral
regions.
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The proportion of responses indicating the growth of electronic communication
between administration the local community and the local community’s openness to
remote forms of communication was higher in communes in regions without
peripheral qualities — respectively 15.3 pp. and 7.8 pp. higher compared to
communes located in Easter Poland Region (Table 1).

Access to information and communication technologies is a key factor supporting
competitiveness in business. The use of ICT enabled businesses to adapt to the
realities of the Covid-19 pandemic. With regard to local businesses, respondents
reported in-creased activity in the use of remote work (45.2%) and the growth of the
e-business sector (39.5%) in the face of restrictions of existing operations during the
Covid-19 cri-sis. The level of this activity was slightly higher for businesses in
communes in non-peripheral areas.

Table 1. Selected characteristics of the effect of information and communication
technologies on pro-resilience activities in the analysed communes by peripheral
and non-peripheral location (N=86)

No. | Steps taken Unit Total | Periph | Non-
eral peripheral
1. local community readily Commu | Quantity | 55 11 65.67
transitioned to modern nity % 63.95
technologies/remote forms of
communication in interactions 57.89 44

with the office, social/cultural
activities etc.

2. commune administration Quantity | 51 9 42
developed electronic % 59.30 | 47.37 62.69
communication with the local
community

3. commune administration Quantity | 26 6 20
developed modern information % 29.89 | 30.00 29.85
and communication
infrastructure

4. businesses demonstrated Business | Quantity | 34 7 27
flexibility in transition to es % 39.53

remote production/provision of

goods and services/commerce, 36.84 4030
e.g. online retail
5. remote employment Quantity | 38 8 30
% 45.24 | 44.44 45.45
6. growth of non-agricultural Farms Quantity | 1 1 -
operations in remote form % 1.16 |5.26 -
7. using selected agriculture- Quantity | 6 - 6
related services remotely % 6.98 - 8.96
8. implementation of remote Quantity | 11 2 9
communication technologies % 12,94 | 11.11 13.43

9. finding more leads by means of Quantity | 13 4 9
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IT tools more often % 15.12 | 21.05 13.43
10. | growth of remote interactions Quantity | 12 3 9
with goods and service % 13.95
suppliers and purchasers 1579 1343
11. | growth of remote interactions Quantity | 27 5 22
with administration % 31.40 | 26.32 32.84

Source: Authors’ own research.

In nearly a third of the surveyed local authorities (31.4%), representatives report-ed
farmers’ increased remote interaction with local administration. Moreover, local
farmers slightly intensified (15.1%) their search for leads by means of IT solutions.

Other measures designed to adapt farms to the conditions prevailing during the pan-
demic included the development of remote technologies enabling a more effective
communication with the environment (12.9%) and, thus, developing remote
interactions with the suppliers and consumers of product and services offered by the
farm (14.0%). Farmers rarely used remote non-agricultural services (7.0%) or
developed remote non-agricultural business activity (1.2%).

Taking commune location into account, farmers intensified their search for new
leads by means of IT solutions more often in peripherally-located communes, with
every fifth commune (21.1%) reporting this type of activity. This proportion was 7.6
pp. higher than in non-peripheral communes. Lastly, with regard to remote
interactions between farmers and the local administration, farmers in non-peripheral
communes were somewhat more active.

7. Discussion

Results of empirical research carried out from the perspective of local authorities
confirmed that access to modern information and communication technologies
proves highly relevant for territorial units during crisis, determining the unit’s pro-
resilience/proactive/adaptive response (e.g., Maclaren and Philip, 2021 Morris et al.,
2022). The role of ICT infrastructure was of particular significance for peripherally-
located units.

Research has confirmed that local entities in peripheral communes were
characterised by an overall lower pro-resilience activity, with the exception of those
farmers in peripheral areas who were, for instance, more actively looking for new
leads by means of ICT tools.

In the light of the findings, communication technologies may be considered an
important factor facilitating various steps taken by local entities to adapt to crises.
During the Covid-19 pandemic, local authorities were far more active in response to
the ensuing crisis. The venue of their activity was available information and
communication infrastructure. Like in cities, rural areas took many measures
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intended to en-sure continuity of operations and services provided by local
administration, as well as support for residents.

The authorities were faced with new challenges, such as the need for internal
communication improvement, administrative employees’ remote work and the
provision of e-services for the residents and economic operators (Papinska-Kacperek
and Wasiliew, 2021). The coronavirus epidemic triggered creative steps taken
directly for the benefit of local communities.

Those steps frequently went beyond the local administration’s basic competences
(Dabkowka et al., 2020; Silva, 2021). Note that it is important to develop
information technologies not only for communication purposes but also with a view
to using them in building relations and education, which is crucial from the
perspective of reinforcing local resilience (Silva, 2021). As indicated by research in
peripheral areas, key obstacles to remote work included the low digitisation level in
offices, insufficient hardware and software and lack of staff competence (Kusto and
Klepacki, 2022).

The residents responded by a more common use of modern technologies to
communicate online, as proved necessary in the situation, or increased support for
the most vulnerable members of the community. In such conditions, the local
government units were more than timely information providers — they invested in
connecting with the population, knowing that a health crisis could easily escalate
into a social crisis (Silva, 2021).

Businesses did not commonly change their existing paths of development; however,
they responded by actively using technologies to enable remote work and e-
commerce. In peripheral communes, businesses developed new of improved
products and services to meet the needs of consumers outside their commune area.

Farmers displayed a greater extent of adaptive measures in peripheral areas. In those
areas, the pandemic often became an impulse to take self-help measures,
necessitating non-agricultural operations outside the farm, including remote work or
ser-vices. Searching for new leads by means of information technologies and remote
interactions with suppliers and purchasers became noticeably more widespread.

Other researchers found that farmers who increased the use of online sales and
marketing in the first year of the pandemic had larger farms and greater on-farm
crop and livestock diversity, which boosted their resilience to pandemic-related
shocks (Durant et al., 2023).

With regard to farmers, existing ICT solutions hold the potential to enhance
resilience and sustainability — economical, social and environmental — within agri-
food supply chains (Cimino et al., 2024). Additional agricultural and ICT support
via policy and investment may be necessary to improve productivity (Govender,
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2023). Moreover, studies suggest that raising educational levels is crucial to fully
leverage ICT benefits in the agricultural sector (Audu, 2022).

8. Conclusions

The present findings based on public statistics on Internet accessibility in Poland
confirm that in the analysed period Polish household, businesses and public
administration made noticeable progress. In 2019, disparities between peripheral and
non-peripheral regions, in terms of Internet access for the aforementioned entities
were not significant. With regard to peripheral versus non-peripheral locations,
surveyed entities in the latter regions were characterised by more dynamic changes
and greater Internet accessibility.

This study showed e.g., poorer availability of high-speed internet connections for
basic local government units, i.e., communes, which may limit the development of
online services provided to businesses and residents. However, the situation could be
improved by intensive investment processes supported by projects co-financed from
by the European Union.

Empirical research showed that in spite of relatively good access to ITC, the
technologies are still employed rather narrowly. This finding could be explained by
the reluctance of communities, especially those in rural areas, to use ITC, as well as
their in-sufficient knowledge on ITC capabilities, particularly with reference to
business activity.

The present study had some limitations. First of all, our research was conducted in
the first phase of the pandemic and represent the local authorities’ perspective. It is
therefore difficult to carry out an in-depth discussion of the results of the study.
Another limitation of this study was a shortage of sources on community resilience
in post-pandemic conditions. The need for similar studies abroad in other peripheral
regions to enrich the theory and practice of regional development in terms of
providing an explanation of the low level of the use of ICT can be postulated.

Apart from crisis situations, the growth of ICT enables bolstering resilience in the
economic dimension by creating favourable conditions for remote work. East Poland
is an attractive region for those who work remotely, which may contribute to
lowering the pressure on the local labour market and better employability of people
from various locations in Poland (Wolanski et al., 2023). Therefore, continued
investment in the growth of ICT is recommended.
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