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Abstract: The advance of innovation in digital technologies has shifted the focus of theorists’ and 
practitioners’ concern towards Industry 4.0. SMEs, as key players in the economies of the world's 
countries are facing new challenges and are forced to adapt to the consumption behaviour of their 
customers. The study analyses the degree of digitalisation of the economies of the Visegrád Group 
countries and assesses the impact on economic and social outcomes in the sample countries. Specific 
indicators were used to assess the degree of digitalisation of these economies. The econometric 
analysis was based on cross-sectional data and regression models (fixed effects model). The results 
of the study indicated that digital transformations have favourable economic and social impacts 
(results are statistically significant). The practical implications of the study lie in providing support to 
decision-makers (in business and government) to better understand the benefits of participating in 
the various associative structures, which facilitate access to innovative digital solutions for all 
participants.   
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1 INTRODUCTION  

The Digital Europe Programme aims to 
strengthen the competitiveness of Member 
States' economies and thereby increase the 
international competitiveness of the Economic 
Union. Its ultimate objective is to ensure the 
development of the Union's strategic capabilities 
by making investments that accelerate the 
exploitation of the benefits of using new 
production factors (such as artificial intelligence, 
knowledge and skills of people and groups, 

advanced digital skills) and new technologies 
(based on high-performance computing). The 
objective also includes ensuring cyber-security, 
digitising public administration and ensuring 
interoperability at the level of associative 
structures.  

The focus on the digital transition is 
embedded in concerns for the resilience of 
Member States' economies, which have been hit 
hard by pandemic-induced crises, supply 
disruptions and military conflicts. An important 
role is assigned to Digital Innovation Hubs (DIHs), 
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the reach of which must go beyond the national 
level. In fulfilling the roles for which they have 
been created, and for which substantial public 
funding has been allocated, DIHs must respond 
to the expectations of citizens (as consumers and 
solvent demand carriers), business (as a pillar of 
supply) and the public sector (as guarantor of 
economic rights and freedoms). Therefore, DIHs 
must facilitate access to new technologies, to 
innovative digital solutions for all economic and 
social actors. National and European institutions 
have been set up to monitor the extent to which 
DIHs fulfil their stated purpose. 

Against the backdrop of institutional 
concerns about implementing new technologies 
and ensuring the digital transition, the interest of 
researchers has also intensified, as they have 
tried to find solutions to all the challenges. The 
proof is in the large number of articles published 
in recent years. The research objectives 
undertaken are diverse. Most studies present 
case studies to facilitate the understanding of the 
role of DIHs in achieving the digital transition (Di 
Roma, Minenna and Scarcelli, 2017; Richner, 
Heer, Largo, Marchesi and Zimmermann, 2017; 
Campagnolo, Nguyen and Williams, 2019; 
Gernego, Dyba and Onikiienjo, 2021; Georgescu, 
Avasilcăi and Peter, 2021; Volpe et al., 2021). 
Other studies address particular issues such as: 
the digitalisation of SMEs (Bouwman, Shahrokn 
and Mark, 2019; Crupi et al., 2020; Georgescu 
and Bârzu, 2021); the intertwining of physical and 
digital space (Jocevski, 2020); the assessment of 
networks of digitally engaged firms (Gupta, 
Gianchandani and Kajikawa, 2020); business 
models for associative structures with shared 
mobility (Coenegrachts, Beckers, Vanelslander 
and Verhetsel, 2021); interoperability maturity of 
digital hubs (Semeraro et al., 2021); 
reorganisation of work in the digital age (Sanson, 
2015; Georgescu, Peter and Avasilcăi 2022), 
access to finance for SMEs (Roman and Rusu, 
2015). 

The present study aims to assess the 
interdependencies between the degree of 

technology use (especially, the digital 
technologies) and the dynamics of 
macroeconomic outcomes, as a study case 
represented by the Visegrád Group member 
countries. To answer this objective, the research 
was organized as follows. The second section 
presents a synthesis of the literature review on 
the role of DIHs in facilitating access to 
technology and ensuring the digital transition. 
The third section highlights the changes caused 
by the use of digital technologies (at the level of 
economic activities) and presents the research 
methodology. The fourth section presents the 
research results and initiates discussions on the 
results obtained. The last section summarizes 
our conclusions. 

2 STATE-OF-THE-ART REGARDING DIHS, 
TECHNOLOGY AND DIGITAL TRANSITION  

To highlight the growing research interest, 
we conducted a search on the Web of Science 
platform (after the keywords digital innovation 
hub), which indicated that, as of the second half 
of May 2022, 124 articles had been published 
referencing DIHs and their role in ensuring the 
digital transition, most of which were published 
after 2017. Refining the search to get closer to 
what DIHs means, 61 studies published between 
2017 and May 2022 were identified. The results 
of the most striking studies are presented below.  

According to the European Commission, the 
main role of DIHs is to support the digital 
transition of European small and medium-sized 
enterprises (SMEs). The focus on the SME area is 
justified by the fact that 60% of large industries 
and 90% of small and medium-sized enterprises 
lag behind in digital innovation (European 
Commission, 2021).  

In terms of conceptualisation, most studies 
are concerned with defining DIHs. Summarising 
the results of the literature review on DIHs, the 
following can be highlighted: 
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- are strategic tools aimed at boosting the 
digital transition of SMEs (Asplund et al. 2021; 
Georgescu et al, 2021);  

- are policy instruments of the European 
Commission aimed at ensuring digital 
development within the European economy 
(Maurer, 2021); 

- are associative systems that adopt an open 
innovation strategy being led by non-profit 
organisations (associations, universities) 
(Dalmarco, Teles, Uguen and Barroso, 2021); 

 - function as a one-stop desk (Sassanelli, 
Gusmeroli and Terzi, 2021a), favouring access for 
SMEs to exploit new technologies; the same 
authors also mention that typical digital 
transformation processes are specific to the two 
categories of actors involved: users and 
technology providers; the synchronisation of the 
two processes is considered a prerequisite for 
new value propositions; 

- are knowledge brokers, providing support 
for the digital transformation of small and 
medium-sized enterprises by triggering open 
innovation practices (Crupi et al., 2020); 

- is a response to the need for improvement 
(of products/processes/services), which forces 
radical innovations, with the ultimate goal of 
maintaining/increasing the competitiveness of 
organisations (Queiroz et al., 2020); 

- are important actors that support and 
promote partnerships at the SME and ICT 
organisation level, resulting in increased 
business digitalisation; they usually respond to 
region-wide needs and adopt their own business 
models, able to create, deliver and capture value 
(Dalmarco et al., 2021, Georgescu et al, 2022). 

Rundel and Salemink (2022) approach 
digital hubs from two perspectives: a) 
associative structures that provide services 
specific to urban, crowded environments with 
strong development potential; b) associative 
structures that have the property to counter 
digital exclusion - rural areas and small towns 
with lower development potential are 
considered. By carrying out a case study 

research, the authors capture the barriers 
related to the implementation and 
configuration change of a rural digital centre 
and highlight the need to ensure the availability 
and attractiveness of the space. Taking into 
account the involvement of different partners of 
the associative structure, for less developed 
rural areas, the authors recommend - as a first 
step - the development of a digital strategy for 
the municipality and then a region-specific one. 
In this sequence of actions, the local initiative (to 
establish the digital strategy for the 
municipality) is considered a precondition for a 
sustainable regional initiative. 

In view of the above, it should also be 
pointed out that DIHs are innovation centres 
initially financed from public funds. After a 
period of business acceleration, public funding is 
reduced/stopped; in the maturity phase, the 
associative systems become self-financing 
(based on the revenues for the services provided 
and the fees charged for the use of the various 
tangible and intangible assets held within the 
innovation centre). 

By analysing the activities of several DIHs, 
the researchers aimed to identify the most 
important functions they have to perform. 
Although the literature focuses more on two 
functions (supporting the launch of new digital 
technologies and targeting investment 
opportunities), the reality is that DIHs have very 
diverse functions. Given the diversity of the 
environments in which they operate, researchers 
have postulated that one function cannot be 
considered more important than another 
(Asplund et al. 2021; Georgescu et al, 2021). 

In view of the European objectives, DIHs 
have been given the responsibility to provide 
four broad types of services ("test before invest"; 
"support to find investments"; "innovation 
ecosystem & networking", and "skills and 
training"). With regard to these services 
entrusted to DIHs, it should be noted that priority 
should be given to those services that are of 
interest to the community they serve.  
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Focusing their analysis on business models, 
Dalmarco et al. (2021) asked whether one 
business model fits all; the authors conclude that 
each DIH has its own business models (adapted 
to Industry 4.0), has its own characteristics, uses 
specific technologies, and offers services tailored 
to the community it represents. The authors 
conclude that value creation is achieved through 
five main activities: a) building associative 
structures, prospecting, brokering and 
networking; b) collaborative research; c) training 
and skills development; d) conceptualisation and 
prototyping; e) testing and validation. The value 
created is related to the portfolio of services 
offered and increases with the maturity of DIH. 
One DIH can be more efficient than another; this 
efficiency depends on the individual skills of the 
members of the collaborative structure. 

Shifting the analysis to smart and innovative 
business, Maurer (2021) values networks of 
collaborators and co-creators to increase service 
interaction and system innovation. According to 
the research findings, cooperation and 
collaboration of all stakeholders is of paramount 
importance for the successful functioning of an 
DIH and - by implication - for increased service 
interaction.  

Using quantitative and qualitative methods, 
Gernego, Dyba, and Onikiienko (2021) exploit the 
results of scientific research over the last ten 
years to identify challenges and opportunities for 
the development of innovative digital hubs in 
Europe. Admitting that digitalisation acts as a 
catalyst for innovation, the authors discuss the 
premises for the development of innovative 
digital hubs in rural areas. 

Asplund, Macedo, and Sassanelli (2010) 
opined that DIHs have different levels of 
maturity, interact with different actors, and 
develop in different economic, social, and 
political environments, which forces to the 
organization of a portfolio of services that allows 
for adaptability. They draw attention to specific 
risks specific to DIHs. For example, they may not 
support all organisations equally (by providing 

differentiated services for the four standard 
functions). To minimise this risk, member 
organisations need to support each other, create 
collaborative platforms and exploit the synergies 
of the ecosystem in which they operate. 

Queiroz et al. (2020) pointed out that 
Industry 4.0 is reshaping the way all economic 
sectors operate. DIHs are intended to support 
organisations in leveraging digital opportunities. 
The authors propose the establishment of a 
cross-regional DIH to foster interaction across 
regional DIHs. They also present the 
management strategy of such an interregional 
DIH, based on cooperation and sharing of digital 
knowledge/technology and skills across the 
entire association structure. The authors argue 
that this strategy can improve the quality of 
innovation and increase the degree of 
digitalisation of organisations in a wider 
territorial area.  

Semeraro, Panetto, Serapiao, da Silva and 
Guédria (2021) assessed the maturity level of 
collaborations between digital innovation 
centres and their partners. The ultimate goal of 
this assessment is to provide the foundation for 
the creation of an interdisciplinary network of 
DIHs and solution providers. The authors discuss 
the main interoperability frameworks identified 
in the literature: a) legal framework - the extent 
to which businesses subject to different laws can 
collaborate to mutual advantage; b) 
organisational framework - the extent to which 
public administrations assume roles and 
responsibilities in managing business processes; 
c) semantic framework - the extent to which the 
data transferred is accurate and unambiguous; 
d) technical framework - the extent to which the 
technical support and service infrastructure 
meets the needs of the partners. Based on these 
frameworks, the authors identify the main types 
of services provided by DIHs, which they group 
into macro-classes: a) data (data collection, 
processing and analysis) and related services 
(decision support, data sharing, interaction); b) 
business - support services (including education) 
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on business, financing, project development, 
etc.; c) ecosystem - services aimed at creating, 
engaging, expanding communities based on best 
practice principles; d) skills/competencies - 
services to assess and enable the skills of 
partners in charge with organisational 
digitalisation; e) technology - services and 
hardware and software solutions addressed to 
both technology providers and users (services 
that are offered throughout the lifecycle of digital 
technologies). The authors' great merit is to build 
a prototype for assessing the interoperability 
maturity of DIHs.  

Sassanelli Panetto, Guédria, Terzi, and 
Doumeingts (2021b) opined that in order to 
maintain/increase competitiveness, 
organizations have two possibilities: either to 
implement digital technologies in their own 
production centres; or to exploit digital 
technologies within an associative structure. 
Either way, organisations must not only deploy 
new digital technologies, but also use them 
appropriately and capitalise on them in an 
optimal timeframe (taking into account moral 
attrition) so that they can ensure a return on 
investment (i.e. demonstrate digital maturity). 
Different from the standard classification of 
services (ecosystem, technology, business, skills, 
and data), the authors propose different criteria 
for classifying the services in a DIH's portfolio; 
they consider that each type of service can be 
broken down into different service classes. Their 
study can be considered as a reference for 
researchers interested in a comprehensive 
treatment of the services offered by DIHs. From 
the perspective of services provided, DIHs take 
on the following responsibilities: classifying 
services (to avoid overlaps and inferences); 
continuously adapting the service portfolio to be 
ready for future actions; identifying 
opportunities for collaboration.  

The review of the conceptual debates, the 
functions attributed to DIHs, and the services 
provided, aimed to assess the state of knowledge 
but also to familiarise decision-makers with the 

functionality and usefulness of a digital 
innovation centre.   

3 CONTEXT, DATA AND METHODS  

Digitization implies cultural changes (Volpe 
et al., 2021) which in turn change perceptions 
about value creation. The business world is also 
changing. The value of transactions in invisible 
goods (services) increases. Business products 
become smart products (Pardo, Ivens and 
Pagani, 2020), incorporating powerful digital 
technologies. Moreover, holding and leveraging 
digital data (structured and unstructured) offers 
unprecedented opportunities for online 
communities (Maciulien and Skarzauskien, 
2020), and for society and the economy. 

Organisational culture (especially that of 
SMEs) is adapting by taking into account the 
growth of online activities and the peculiarities of 
the "millennials" generation, strongly anchored 
in social networks and SME business operations, 
and valuing cloud technology more highly. The 
use of ICT, big data and social media in the 
digitalisation projects undertaken by organisations 
are preconditions for their success (Bouwman et 
al., 2019), but also for the associative structures 
in which they are integrated. It should not be lost 
sight of that digitalisation also has costs such as 
those associated with the use of digital technology 
(internet, IT, technology in production, e-
commerce, social networking platform, etc.). 

Referring to three interlinked innovation 
strands (application experiment, generic 
experiment and digital challenge), research 
(Volpe et al., 2021) has found that organisations 
with lower levels of digital maturity are more 
likely to implement collaborative projects 
precisely in order to enjoy the benefits of 
innovation and digitalisation more quickly (or 
more easily). 

According to the results of previous studies 
(Viswanathana and Telukdari, 2021), SMEs 
contribute to the improvement of aggregate 
indicators measuring macroeconomic outcomes, 
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generating positive externalities such as 
increasing employment (and living standards) 
and boosting productivity, competitiveness and 
organisational growth. The results of scientific 
research converge with empirical research 
findings that have shown that digitally connected 
SMEs are more active in terms of international 
transactions (especially on the import side) 
compared to non-digitally connected SMEs 
(WTO, 2019). 

Taking SMEs as a starting point, the above 
authors sought to provide: a) a sustainable, 
digitally-enabled business support that enables 
SMEs to plan resources and manage operations; 
b) insights into how digitalisation affects the 
business process; c) a perspective on 
digitalisation applied through an innovation hub; 
d) evidence on the contribution of digitalisation 
to increasing productivity, reducing costs and 
increasing opportunities for innovation through 
new business models. An effective business 
model is a model (structured and analytical) that 
defines the logic by which the company delivers 
value to its customers and makes them pay for 
the value package they receive (Teece, 2010).  

All the ideas presented above are 
convergent and strongly argue that digitalisation 
and future skills are key to unlocking an 
economy; this is because digitalisation and 
innovation provide support to SMEs to overcome 
the obstacles induced by cyclical swings in the 
economy, increasing the prospect of 
sustainability.  

In order to provide further evidence on the 
impact of digitalisation of economic activities we 
have chosen a small but homogeneous sample 
of countries - integrated in the Visegrád Group. 
This choice was based on the circumstance that 
the four countries had a common starting point, 
marked by the moment of signing the mutual 
support agreement for economic and political 
integration into the European Union (Romania it 
is not part of this group). Moreover, the four 
countries had a common start from a time 
perspective, marked by the transition to a 

market economy. For the period under review, 
all four countries fell into the category of high-
income economies. 

The literature uses the following indicators 
to assess the degree of digitalisation of a country 
(i.e. a country's economy): 

a) ICT Development Index (IDI) - was 
developed by the International Telecommunication 
Union to monitor and compare developments in 
information and communication technology 
(ICT) at country and period levels; up to 2017 it 
combined 11 indicators; it was subsequently 
revised to better reflect new conditions;  

b) The Networked Readiness Index (NRI) was 
developed by the World Economic Forum (WEF) 
to highlight the extent to which countries are 
exploiting the opportunities offered by 
information and communications technology; 
according to the founders (WEF), the index allows 
the assessment of the impact of ICT on the 
competitiveness of nations, and is constructed 
on three levels: the specific ICT environment, the 
behaviour and readiness of community 
members to use ICT, and the degree of actual use; 
as of 2019, the NRI is managed by the Portulas 
Institute, which redesigned the determination 
methodology precisely to reflect the ubiquitous 
nature of digital technologies (Dutta and Lanvin, 
2019). 

c) Market Capitalization is the key element of 
a new methodology to measure the performance 
of firms in the digital economy; this indicator 
allows comparative analyses at the level of 
market capitalizations in digital economies 
(Mueller et al., 2017). 

In this study, the ICT Development Index (IDI) 
could not be used because the new methodology 
for determining the index was not applicable and 
the index was no longer calculated after 2017. 
Market Capitalization was not used because it 
measures only the over-digitization of listed 
organizations and our objective was to include all 
categories of economic agents in the 
assessment. The Networked Readiness Index (NRI) 
was the final choice for this study. In 2019 the NRI 
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was redesigned, based on a new methodology 
that integrated four pillars, each structured on 
three tiers: technology (access, content, future 
technologies); people (individuals, businesses, 
governments); governance (trust, regulation, 
inclusion); impact (economy, quality of life, 
sustainability goals).  

From an economic perspective, the 
combined actions at the level of the four pillars 
can be interpreted as follows: companies 
capitalize not only on traditional factors of 
production (labor, land and capital), but also on 
new factors (such as digital technologies and 
human skills); under the premise of effective 
governance, the human resource use 
technologies precisely to ensure a just impact on 
the economy, society and the environment. 
Therefore, facilitating access to new technologies 
(including digital ones) produces positive effects 
both at the level of economic actors and at the 
level of national economies as a whole. 

Taking into account the particularities of the 
pandemic crisis, the NRI assesses the impact of 
digital technologies (Dutta and Lanvin, 2019). In 
the perspective of the previously stated causal 
relationships, the present study tests the 
hypothesis of interdependence between digital 
technologies and macroeconomic results. 

Due to the revision of the determination 
methodology, to better capture the impact of 
digitization during the pandemic crisis, our 
research is limited to the period 2019-2021. This 
limitation is welcome because the period was 
quite different from previous periods and forced 
the use of IT&C technology to overcome the 
period of pandemic restrictions. Data collection 
sources were: Dutta and Lanvin, (2019), Dutta 
and Lanvin, (2020) and 
https://networkreadinessindex.org/ (table 1). 

 

Table 1. Data 

 Years NRI 
Technology 

pillar 
Real GDP 
per capita 

Czech  
Republic 

2021 68,11 64,23 17920 
2020 66,33 62,90 17340 
2019 65,09 63,00 18460 

Hungary 
2021 62,14 57,00 13660 
2020 60,05 56,43 12710 
2019 59,95 57,06 13270 

Poland 
2021 64,33 56,80 13580 
2020 61,80 52,99 12750 
2019 61,46 57,06 13020 

Slovakia 
2021 62,45 54,72 15660 
2020 60,78 54,14 15180 
2019 61,95 60,00 15890 

Sources: https://networkreadinessindex.org/, Dutta & Lanvin 
(2019; 2020); https://ec.europa.eu/eurostat /databrowser 
/view/sdg_08_10/default/table  
 

In order to assess the extent to which 
digitalisation produces economic and social 
effects, we opted to use an aggregate indicator 
of macroeconomic outcomes. Real Gross 
Domestic Product per capita (Real GDP per 
capita - euro) and its annual growth rate were 
considered the best options for assessing 
economic impacts. Real GDP per capita is used 
both as a measure of economic activity and as a 
measure of a country's standard of living. With 
some reservations, it can be considered a limited 
measure of economic well-being (the limitation 
comes from the fact that it does not include a 
number of elements, such as unpaid work or 
environmental degradation). EUROSTAT 
databases have made it possible to collect these 
indicators. Their dynamics are shown in Figure 1. 
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Figure 1. Dynamics of NRI, technology (0-100) and Real GDP per capita (0-20000 euro)   

 

Although a small sample is analysed, the 
results can be very useful for the following two 
reasons: homogeneity of the sample and 
specificity of the period analysed. The results of 
the first analyses showed the following (as 
shown in Figure 1): 

- The Czech Republic presents a peculiar 
situation, translated by the fact that the 
consistent growth of NRI is coupled with an 
economic revival (Real GDP per capita returning 
to an upward slope in the period 2020-2021); this 
country was the most prepared for the impact of 
the pandemic crisis (in 2019) because the growth 
slope of NRI is steeper (as compared to the other 
countries) and maintains its trend over the 
period analysed;  

- Hungary, Poland and Slovakia show 
relatively similar situations; the NRI shows a 
trend synchronised with the trend in Real GDP 
per capita.  

- The dynamics of the technology variable 
follows the trend of the NRI variable, but remains 
lower than it. For all four countries in the sample, 
the year 2020 represented a year of economic 
setback; the same situation is specific to the four 
pillars of the NRI (with the exception of the Czech 

Republic). In order to assess the relationship 
between the NRI (respectively, Technology) and 
the dynamics of the macroeconomics outcomes, 
correlation and regression analyses were run. 
The Data Analysis package (in Excel) was used to 
process the data. 

4 RESULTS AND DISCUSSIONS 

The first step in the analysis was to produce 
descriptive statistics. The data are presented in 
Table 2.  

Table 2. Descriptive statistics 

 
NRI Technology 

Real GDP per 
capita 

Mean 62,87 58,03 14953,3 
Standard Error 0,74 1,06 604,5 
Median 62,05 57,03 14420,0 
Standard Deviation 2,56 3,68 2094,1 
Minimum 59,95 52,99 12710,0 
Maximum 68,11 64,23 18460,0 
Source: Own processing 

 
The data in Table 2 indicate that the mean 

NRI is 62.9 and the standard deviation is only 2.6, 
which reinforces that the sample shows 
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homogeneity. Hungary has the lowest recorded 
values for NRI, followed by Slovakia and Poland.  
In terms of Real GDP per capita (R_GDP), the data 
reveal that - at the sample level - the average 
value was 14953.3 euro (per year). The highest 
values were recorded by the Czech Republic, and 
the lowest values were recorded by Poland, 
followed by Hungary and Slovakia.  

Regarding the Technology pillar, which 
evaluates the level of technology (including 
digital) of each country, the recorded scores vary 
between 52.99 (Poland, 2020) and 64.23 (Czech 
Republic, 2021). 

In order to run correlation and regression 
analysis, since R_GDP has absolute magnitude 
values, we made a logarithm of these values 
(using natural logarithm). The correlation 
analysis showed a moderate relationship 
between the two variables (NRI and Real GDP 
per capita) of 0.75 and a closer relationship 
between the level of technology and Real GDP 
per capita (0.79). In the regression models the 
variables are assumed to be independent. Given 
that the preliminary analyses showed a 
moderate correlation, we consider the 
regression model as valid. To validate the 
regression models, we tested the null hypothesis 
(H0: coefficients are equal to zero) and the 
alternative hypothesis (H1: there is at least one 
non-zero coefficient βi). The values of the 
significance test F (Table 3) provided null values, 
indicating that there is at least one non-zero 
coefficient. At this point it can be stated with 
certainty that the regression equations are 
globally significant, with the mention that some 

coefficients may not be significant. The assumed 
statistical confidence for the modelling was 95% 
and the assumed significance threshold was 
0.05. 

The results of the simple linear regression 
analysis are shown in Table 4. The values 
obtained for R Square and Adjusted R Square 
indicate that 53% of the variation in Real GDP per 
capita can be explained by the variation in NRI. 

Table 3. Regression statistics 

NRI df SS MS F Significance F 

Regression 1 0,12 0,12 13,29 0,004 

Residual 10 0,09 0,01  
Total 11 0,21  

Technology  df SS MS F Significance F 

Regression 1 0,13 0,13 15,34 0,003 
Residual 10 0,08 0,01 

 
Total  11 0,21  

Source: Own processing 

Table 4. Regression statistics 

 NRI Technology 

Multiple R 0,76 0,78 
R Square 0,57 0,61 

Adjusted R Square 0,53 0,57 
Standard Error 0,09 0,09 
Observations 12 12 

Source: Own processing  
 
Table 5 presents the coefficients of the 

regression analysis and validates the tested 
relationship.  

 

Table 5. Model validation 

 Coefficients Standard Error t Stat P-value Lower 95% Upper 95% of the total 

Intercept 7,059 0,699 10,106 0,000 5,503 8,616 

NRI 0,040 0,011 3,646 0,004 0,016 0,065 

 Coefficients Standard Error t Stat P-value Lower 95% Upper 95% of the total 

Intercept 7,923 0,430 18,424 0,000 6,965 8,881 
Technology 0,029 0,007 3,916 0,003 0,012 0,045 

Source: Own processing using Data analysis (Excel). Statistical confidence 95%. 
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The results are statistically significant 
because the P-value is less than 0.05 for both the 
NRI, Technology pillar and the free term. The 
regression coefficients (shown in Table 5) are 
positive and indicate the following: for a one-unit 
increase in the NRI score, real GDP per capita 
increases by 0.04 units. Also, an increase in 
technology use has the effect of increasing real 
GDP per capita by 0.029. The small difference 
between the coefficients of the independent 
variables in the two regression models (0.04 and 
0.029) reveals the major impact that technology 
has on the macroeconomic outcome indicator. 
The coefficient of the free term is also positive 
and statistically significant, which means that 
there are other variables that contribute 
favourably to Real GDP per capita growth. 

According to the determination 
methodology, NRI evaluates three categories of 
impacts: economic, social and environmental. In 
this study, the focus was on the economic impact 
of technology (in this case, the digital 
technologies, whose importance has increased 
during the pandemic period). The results of the 
study confirm the hypothesis regarding the 
interdependence between NRI (its pillars) and 
real GDP per capita. The results obtained in the 
present study confirm the findings of previous 
research (Grigorescu et al., 2021; Stanley et. al., 
2018), which have shown that new digital 
technologies have a favourable economic 
impact, contributing to welfare growth and 
reducing gaps between countries. 

5 CONCLUSIONS  

The present study focuses on a topical issue 
on the priority list of authorities (supranational 
and national) and organisations - increasing 
competitiveness by capitalizing on new 
technologies. The digital transition, digital 
innovation centres and the assessment of the 
contribution of digitalisation to economic 
performance are also topics of debate in the 

researchers' sights. Studies have shown that 
most small and medium-sized enterprises have 
difficulties in implementing and leveraging the 
new technologies especially digital ones. In 
support of them, measures have been adopted 
to facilitate the creation of associative structures 
(DIHs) that facilitate jointly exploit new 
technologies.   

Digital Innovation Hubs, set up with public 
or private support, are a response to the need to 
improve processes/products/services with the 
aim of increasing the competitiveness of 
organisations. These associated structures have 
their own characteristics, use specific 
technologies and offer services tailored to the 
business community they represent. They 
develop networks of collaborators and co-
creators, foster cooperation and collaboration.  

Empirical research has shown that 
digitalisation and innovation support SMEs to 
overcome obstacles induced by cyclical swings in 
the economy, increasing the prospect of 
sustainability. To provide further evidence along 
these lines, this study carries out an evaluation 
on the example of a group of 4 countries 
(Visegrád Group: Czech Republic, Hungary, 
Poland and Slovenia). Using the Networked 
Readiness Index -NRI, Technology Pillar (as a 
measure of the exploitation of ICT opportunities) 
and Real GDP per capita (as a measure of 
economic activity outcomes), the results of our 
research confirm the findings of previous 
studies, showing that an increase of one unit in 
Technology Pillar score leads to 0.029 increase of 
the Real GDP per capita. At the same time, the 
regression analysis also indicated that more 
than half of the variation in GDP per capita is 
determined by the variation in the NRI and the 
technology score.  

According to the results, the present study 
has important practical implications. First, it 
provides evidence on the impact of technology 
(and digital technologies) on economic 
outcomes. Second, it supports decision-makers 
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(from economics and administration) to better 
understand the advantages of participating in 
the various associative structures, which 
facilitate access to new technologies and 
innovative digital solutions for all 
participants.This study has some limitations, 
being a first approach of this pilot analysis. The 
period of analysis is limited to three years, the 
sample is made up of four countries. In order to 
overcome these limitations, in future research 
we plan to carry out an EU-wide study assessing 
(for a longer period of time) the impact of new 
technologies on economic efficiency (both at the 
aggregate and organisational level), including 
here also Romania and other emerging 
countries, in order to do an extensive and 
intensive research, introducing also new 
indicators and new variables. 
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