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Abstract. Mobile communication has become a taken for granted condition of people’s everyday lives. Internet and mobile technologies
have changed our way of both doing business and dealing with our daily routine activities. Researchers have increasingly focused on the
impact of the level Internet, i.e. mobile Internet level on national economies. Mobile Internet rapidly been integrated not only into people’s
daily lives, but also into the daily lives of companies, organizations, administration. The aim of the present research is to perform
a statistical study and assessment of the level of mobile Internet development in Latvia in the context of the EU countries in the period from
2014 to 2019 years. The Mobile Connectivity Index measures performance of 150 countries according the four key enablers of mobile
Internet connectivity: infrastructure (i.e., the availability of high-performance mobile internet network coverage), affordability (i.e.,
availability of mobile services and devices at price points that reflect the level of income across a national population), consumer readiness
(i.e., citizens with the awareness and skills needed to value and use the internet) and content (i.e., availability of secure online content and
services accessible and relevant to the local population). The study analyzes the impact of the Mobile Connectivity Index on the Latvian
economic growth, makes recommendations for improving the Internet and mobile technologies as an endogenous factor of economic
development.
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1. Introduction

Mobile Internet represents an emerging information technology that came out of the application of third
generation (3G) mobile communication technologies. Some regard mobile Internet as wireless Internet that
requires going online using a mobile phone or an extension of PC-based Internet. It is expected that mobile
Internet allows people to perform the same tasks that they do via fixed, conventional Internet. Mobile Internet has
benefited individuals and organizations in many ways such as in communication, education, healthcare,
commerce, advertising, social network, entertainment and government (Sadiku et. al., 2017; Trubnikov, 2019;
Aleksejeva et al., 2021; Torkayesh, 2021; Du et al., 2020; Jiang et al., 2021; Fakunle, Ajani, 2021).

Use of the Internet has exploded in recent years. Rapidly evolving network and computer technologies, coupled
with exponential growth of services and data available on the Internet, enable hundreds of millions of people to
have fast access to a huge amount of information from anywhere and everywhere (Otsetova, Otsetova-Dudin,
2019; Ronaghi, Forouharfar, 2020). According to experts’ forecasts, in 2025 the mobile industry will reach new
major milestones across key indicators — unique subscribers, Internet users and 4G/5G connections. The number
of mobile subscribers will reach 5.9 billion by 2025, which is equivalent to 71% of the world’s population
(GSMA Intelligence, 2019). The COVID-19 pandemic has accelerated digital transformation around the world.
The rapid transition of education, medical services, e-commerce to the online environment, as well as
popularization of remote work have contributed to the development of the mobile Internet (Moreno-LIlamas et.al
2020; Delaporte, Bahia, 2021).

The most critical driver from demand side is a sharp evolution gmd usage of mobile equipment — smartphones,
media tablets, dongles (PCs, laptops, notebooks), M2M devices (Cernakovs-Neimarks et al., 2013).

ICT also stimulate progress in entrepreneurship, innovation and positively affects society as a whole (George,
Merrill, Simon, 2021). The period between 2019 and 2020 saw an increased use of Internet platforms, with e-
commerce usage increasing from a global average of total retail equaling 9.5% in 2019 to 12.4% in 2020. Thus,
there has been an increase in the use of Internet platforms in terms of downloads of mobile applications by
smartphone users: the use time of applications in India, Mexico, Turkey and the United States was 4.2 hours per
day, which is 30% more than two years ago. At the same time Brazil, Indonesia and the Republic of Korea hit five
hours of mobile app usage (Redseer Consulting, 2021; Kristianto, 2021).

2. Methodology

In 2014 GSMA Corporation stared to calculate Mobile Connectivity Index. The measures performance of 150
countries, accounting for 98% of the world’s population, against the four key enablers of mobile Internet
connectivity: infrastructure, affordability, consumer readiness and content (GSMA Mobile..., 2020). (See Table
1).

Table 1. Mobile Connectivity Index

Infrastructure Affordability Consumer Content
readiness
1. Mobile infrastructure; 1. Mobile tariffs; 1.Basic skills; 1. Local relevance;
2. Network performance; 2. Handset price; 2.General equality. 2. Availability
3. Other enabling infrastructure; 3. Income;
4. Spectrum 4. Inequality;
5. Taxation.

Source: GSMA Mobile Connectivity Index, Available at: https://www.mobileconnectivityindex.com/, 2020
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Each final rating is derived from four key indicators. The enablers of mobile internet connectivity that provide the
indicators selected for the Index are: 1. Infrastructure (i.e., the availability of high-performance mobile internet
network coverage); 2. Affordability (i.e., availability of mobile services and devices at price points that reflect the
level of income across a national population); 3. Consumer readiness (i.e., citizens with the awareness and skills
needed to value and use the internet); 4. Content and Services (i.e., availability of secure online content and
services accessible and relevant to the local population) (Bahia, Agnoletto, 2020).

As the Mobile Connectivity Index is an input index, it has to be underlined that each indicator within its
framework is an ‘input’ for mobile internet connectivity rather than an output or outcome (e.g., measuring the
level of take-up). It is also important to develop a set of criteria against which each indicator can be considered for
inclusion in the Index. The following criteria have therefore been developed by the authors of the Index, based on
guidance from the JRC and OECD. It includes:

- Relevance (the indicator should measure a barrier or an enabler in the take-up of mobile internet services);

- Accuracy (the indicator should correctly estimate or describe the quantities or characteristics they are designed
to measure);

- Coverage (the data should cover as many countries as possible, as the Index is intended to be a global one
Therefore, an indicator is not included into analysis if there is missing data on more than 25% of countries in the
Index);

- Timeliness (the data should be collected consistently over time).

As it can be seen from the abovementioned criteria, the main point is to include, to the greatest extent possible,
‘hard’ indicators that are objective and can be quantified (Ibid).

For implementation of normalisation for the Mobile Connectivity Index, the minimum-maximum method is used,
which transforms all indicators so that they lie within a range between 0 and 100, with the following formula:

X, .'rr.:lll{r;:l;'l

% i ]
Max{xy) — min(X; |

Where ‘I’ is the normalised min-max value, ‘X’ represents the actual value and the subscripts ‘q’ and ‘c’ represent the indicator and country
respectively (Bahia, Agnoletto, 2020).

In order to aggregate indicators into dimension scores (in its turn, dimension to enabler scores and enabler scores
to an overall index score), it is necessary to assign a weight to each component of the index. To construct the
weights at the dimension, enabler and overall index level, a number of considerations have been taken into
account by the developers of Methodology (Bahia, Agnoletto, 2020), including:

- Statistical relationship between indicators and dimensions concerning mobile internet penetration;

- Analysis of consumer survey responses regarding perceived barriers to mobile internet access;

- Principal component analysis to identify weights that correct for the overlapping information implied by
grouping indicators that are correlated (rather than representing a measure of importance);

- Research carried out by the GSMA and other organisations on digital inclusion and barriers to mobile
connectivity;

- Qualitative research.

Once weights have been assigned to the indicators, dimensions and enablers, they need to be aggregated to
produce the relevant composite scores. Two methods of aggregation were employed: arithmetic — for dimension
and enabler aggregation and geometric — for index aggregation (Bahia, Agnoletto, 2020). At the same time the
main methods used by the authors of the present research to study the development of mobile Internet in Latvia in
the context of the European Union countries included comparison of average indicators of the EU member states
and cluster analysis.
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Researchers are studying the relationship between Internet technology and economic growth in several ways.
Gruber H., Hitonen J., Koutroumpis P., as well as Katz R., Callorda F. (Gruber et al. 2014, Katz, Callorda, 2018)
study this issue with the help of Structural Equations Models; Czernich N., Falck O., Kretschmer T., Woessmann
L., Edquist H., Goodridge P., Haskel J, Li X., Lindquist E. — with the use of Instrumental Variables (Czernich et
al., 2011, Edquist et al., 2018); Arvin B. M., Pradhan, R. P. u Giday G. employ Dynamic Panel Data models
(Arvin, Pradhan, 2014; Giday, 2019). Edquist H., Goodridge P., Haskel J., Li X., Lindquist E. (Edquist et al.
2018) have studied 135 countries from 2002 to 2014, established that there is a statistically significant impact of
broadband on GDP (a 10 percent increase in mobile broadband adoption translates into a 0.8 percent increase in
GDP), with the impact waning over time. Amiri S., Reif B. (Amiri, Reif, 2013), examined the time series in the
Nordic region, also found that the introduction of the Internet was a direct driver of GDP growth in the economy.

Andrianaivo M., Kpodar K. (Andrianaivo, Kpodar, 2012) examined the impact of mobile phone development on
economic growth in a sample of African countries during the period 1988-2007 and found that mobile phone
development (as measured by mobile phone penetration and the price of phone calls) contributed to economic
growth in Africa.

Other researcher (Minges, 2016) concluded that a 10 percentage point increase in fixed broadband penetration
increased GDP growth by 1.21% in developed economies and 1.38% in developing ones. However, while the
coefficient was significant at the 1 percent level for developed economies, the significance was only 10% for
developing economies. The R for the regression was 0.49.

A study of the countries in North and South America found that a 10% increase in fixed-broadband penetration
would result in a 1.9 percent increase in GDP per capita. In addition, pricing remains a key driver for broadband
adoption, with a 10% drop in prices boosting it by more than 3.0%. (Katz, Callorda, 2019).

Studies based on econometric model using data from 139 countries between 2007 and 2018 provide strong
evidence of the importance of information and communication technology (ICT) as a driver of economic
development (Katz, 2020). It is established that mobile broadband provides a greater economic contribution than
fixed broadband; developing countries benefit more from mobile broadband than industrialized countries;
developed countries with high fixed-broadband penetration rates benefit from technology more than developing
countries; the economic contribution of digitalization, which includes not only the introduction of ICT, but also
their use, more in advanced economies than in developing countries, ICT contributes significantly to increasing
labor productivity and overall factor productivity; ICT is accelerating beyond an initial time lag when political
and institutional support is driving structural change (Katz, 2020b; Katz, Callorda, 2018). The early adopters of
broadband benefit more from the introduction of mobile broadband. The impact on the national economy reaches
its maximum when investments in broadband infrastructure reach certain levels: after that, the impact on the
economy slows down. Gruber and Koutroumpis (2011) found that the impact of mobile Internet on GDP growth
correlates with increased wireless penetration until penetration reaches 60 percent, after which the effects tend to
subside. In countries with low GDP per capita, mobile broadband is a technology with great economic impact
(Katz, 2020b). Other researchers also confirm that the benefits of broadband may vary from region to region
(Haller, Lyons, 2019).

Studies on the causal relationship between broadband penetration and economic output indicate a non-linear
relationship between the two (in the form of an inverted U). With low broadband penetration rates, the economic
impact of broadband is minimal. The impact of telecommunication infrastructure on production volumes becomes
maximum only when the infrastructure reaches certain values. Therefore, countries with low economic
development need to strive to significantly increase broadband penetration. (Katz, 2020b).
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Thus, studying the impact of the Mobile Connectivity Index on GDP should be based on the endogenous growth
theory, which takes into account the impact of technological progress on economic development. (Gordon, 2009;

Romer, 2007).

4. Research results
After analyzing the GSMA Mobile Connectivity Index data, it was established that in the period from 2014 to
2019 years. Latvia’s rank among the EU countries fell from the 17" to the 24™ place, though with a slight increase

in the absolute values of the Index (see Figure 1).
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Figure 1. Absolute values of the GSMA Mobile Connectivity Index in the EU countries in 2019
(https://www.mobileconnectivityindex.com/#year=2019)

Even among the three Baltic countries, in 2014 Latvia, possessing the absolute Mobile Connectivity Index of
68.03, surpassed Lithuania (66.88) and was closer to Estonia (71.10). However, in 2016 the Lithuanian index was
equal to the one of Latvia (72.06). What is more — in the period from 2017 to 2019 yy., the value of the index in
Lithuania increased from 73.54 to 77.53, while in Latvia the values of the index in the same period were 73.28

and 74.78 respectively. These observations are demonstrated in Figure 2.
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Figure 2. Absolute values of the GSMA Mobile Connectivity Index in Latvia, Lithuania and Estonia
in the period from 2014 to 2019 years.

Source: Mobile Connectivity Index (https://www.mobileconnectivityindex.com/#year=2019)

Moving on to the situation in the EU countries on the whole, it has to be mentioned that Latvia, Slovakia,
Romania, Greece and Bulgaria were among the five outsiders in terms of the index value in 2019. At the same
time leading positions were taken by Finland, England, Ireland, Denmark, the Netherlands.

Upon the analysis of the values of sub-indices the following was established: in terms of "Infrastructure" Latvia’s
position fell from the 9" to the 15" place; in terms of "Content and Services" — from the 22™ to the 26" place.
The situation is somewhat better in terms of “Affordability” sub-index, where the 24" place were retained by
Latvia with no changes. Finally, according to the values of the “Consumer Readiness” sub-index, Latvia has
improved its rank in the EU from the 12" to the 5" (see Table 2).

Table 2. Absolute and rank values of the Mobile Connectivity Index along with its sub-indices in Latvia
in 2014 - 2019 years.

Year
2014 2015 2016 2017 2018 2019
Mobile Connectivity Index 68,03 70,23 72,13 73,28 73,48 74,78
Rank 17 16 18 21 22 24
Infrastructure 65,04 71,03 74,20 76,36 75,88 77,25
Rank 9 9 13 14 13 15
Affordability 63,16 62,97 64,13 64,85 63,50 66,41
Rank 24 25 24 23 25 24
Consumer Readiness 88,09 88,83 89,75 90,71 91,61 91,92
Rank 12 10 6 6 5 5
Content and Services 59,19 61,22 63,40 64,22 66,05 66,30
Rank 22 22 21 22 24 26

Source: Authors’ calculations in SPSS software according to the Mobile Connectivity Index sub-indices values
in 2019 (https://www.mobileconnectivityindex.com/#year=2019)

To determine the dynamics of the Mobile Connectivity Index development according to selected sub-indices
a comparative analysis was carried out according to spatial and temporal characteristics. To that end, the
clustering of countries (in 2019) was carried out. Cluster analysis was used to carry out the classification.
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According to the hierarchical classification, two groups of countries were identified. Using the k-means method,
the features of each cluster were established (Appendix 1). Thus, the first group with average value for the
Infrastructure sub-index equaling 75.06, Affordability — 69.10, Consumer Readiness — 86.75, Content and
Services — 71.19, included such countries as: Bulgaria, Croatia, Cyprus, Czechia, Greece, Hungary, ltaly, Latvia,
Lithuania, Malta, Poland, Portugal, Romania, Slovakia, Slovenia. While the second group with higher averages,
particularly, for Infrastructure equaling 81.57, Affordability — 79.04, Consumer Readiness — 90.21, Content and
Services — 84.31, included the following countries: Austria, Belgium, Denmark, Estonia, Finland, France,
Germany, Ireland, Luxembourg, Netherlands, Spain, Sweden, United Kingdom. The differences between the two
clusters are displayed in Figure 3.
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Figure 3. Cluster groups for the classification of the EU countries according to the values of the sub-indices included in the Mobile
Connectivity Index, 2019

Source: Authors’ calculations in SPSS software according to the Mobile Connectivity Index sub-indices values in 2019
(https://www.mobileconnectivityindex.com/#year=2019)

According to the research conducted, it is possible to identify some differences in the development of the Mobile
Connectivity Index among the countries of the first and the second cluster. Particularly, it was established that
lower values of the Affordability, as well as Content and Services sub-indices in the first cluster are due to lower
values of the indicators included in these sub-indices, namely: Mobile tariffs (72,7), Handset price (67,2),
Taxation (64,1), Inequality (71,5), Taxation (64,2), Local relevance (75), Availability (67,4). It is obvious that
lower values in the first cluster in terms of the above-mentioned indicators reflect general economic development
of the countries included in the cluster, and also characterize the market in the studied area in a certain way.
Accordingly, investments in these areas play a crucial role, and special attention should be paid to them.
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Figure 4. Comparison of indicators among the two cluster groups in 2019

Source: authors’ calculations in SPSS software according to the value of the Mobile Connectivity Index in 2019
https://www.mobileconnectivityindex.com/#year=2019

A linear relationship between GDP (PPP) per capita (%) and Mobile Connectivity Index has been established:
- for all EU countries in 2019 (p-value = 0.000) Ln (GDP) = 4.1 * In (Mobile Connectivity Index) -13.4; thus,
with an increase in the Mobile Connectivity Index values by 1%, GDP (PPP ) per capita increased by 4.1% on

average in the EU countries in 2019;

- for the leading second cluster (p-value = 0.000) Ln (GDP) = 4.6 * In (Mobile Connectivity Index) -15.4.
Consequently, with an increase in the Mobile Connectivity Index values by 1%, GDP (PPP) per capita increased
by 4.6% on average in the countries of the leading cluster in 2019;

- for Latvia and the entire first cluster, it was found that Ln (GDP) = 5.8 * In (Mobile Connectivity Index) -20.7
(p-value = 0.085). Thus, the following trend can be observed: with an increase in the Mobile Connectivity Index
values by 1%, GDP (PPP) per capita increased by 5.8% on average in the countries of the first cluster in 2019.

Thus, the effectiveness of the impact of mobile technologies on GDP (PPP) in the countries of the first cluster,
including Latvia, is higher than in the countries of the second cluster with higher Mobile Connectivity Index,
therefore, the return on mobile technologies slightly decreases with an increase in their values.
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This assumption can be verified by building a regression of the growth rates of the Mobile Connectivity Index to
their initial level (y=In(Mobile Connectivity Index 2019/ Mobile Connectivity Index 2014), x=In(Mobile
Connectivity Index 2014):

Y=1,5-0,324*X (p-value=0,000). Consequently, countries with lower values of the index had higher growth rates
in the period 2014-2019 than countries with higher values. It is also true that countries with lower GDP values had
a higher growth rate of the index than countries with higher GDP. (y=In(Mobile Connectivity Index 2019/ Mobile
Connectivity Index 2014), x=In(GDP 2014): Y=0,352-0,051*X (p-value=0,011).
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Picture 5. Linear dependence of GDP (PPP) per capita (%) on Mobile Connectivity Index by clusters of EU countries, 2019.

Source: Authors’ calculations in SPSS software according to the Mobile Connectivity Index sub-indices values
in 2019 https://www.mobileconnectivityindex.com/#year=2019

Such subcomponents of the Mobile Connectivity Index as S1 (Infrastructure), S2 (Affordability), S3 (Consumer
readiness), S4 (Content) affected GDP (PPP) per capita (%) in 2019 the following way

- for all EU countries the regression equation is set Ln (GDP) = 1.2 * In (S2) + 1.7 * In (S4) (p-value = 0.015;
p-value = 0.000). Thus, with an increase in the sub-index of the availability of safe online content and services
available and relevant to the local population by 1%, GDP (PPP) per capita increased by 1.7% on average in EU
countries in 2019; with an increase in the sub-index of the availability of mobile services and devices at prices
reflecting the level of income of the country's population by 1%, GDP (PPP) per capita increased by 1.2%
on average in the EU countries in 2019;

- for the leading second cluster Ln (GDP) =2.2 * In (S2) + 1.6 * In (S4) -6 (p-value = 0.002; p-value = 0.003).
Consequently, with an increase in the values of the sub-index of the availability of mobile services and devices at
prices reflecting the level of income of the country's population by 1%, GDP (PPP) per capita increased by 2.2%
on average in the countries of the leading cluster in 2019; with an increase in the sub-index of the availability of
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safe online content and services available and relevant to the local population by 1%, GDP (PPP) per capita
increased by 1.6% on average in the countries of the leading cluster in 2019;

- for Latvia and the first cluster on the whole, the dependence of GDP (PPP) per capita (%) on S1
(Infrastructure), S2 (Affordability), S3 (Consumer readiness), S4 (Content) has not been established (p-value>
0.05), trends
(at p -value> 0.01) has not been observed either.

5. Discussion and conclusions

According to the results of the present study, it is established that Latvia at present moment is among the outsiders
in terms of Mobile Connectivity Index value. With the help of the data obtained, it can be concluded that
countries occupying leading positions in terms of the level of Mobile Connectivity Index pay special attention to
the place of individual in the information and knowledge system. High values characterizing such indicators as
Basic skills, General equality, Local relevance, Availability etc. provide evidence for that. Moreover, the states
representing cluster 2 have a well-developed high-tech infrastructure (see Figure 3).

For Latvia, like for other countries in the 1% (lower) cluster, it is important that the entire society has the necessary
skills for enjoying mobile connectivity. In order to provide sufficiently large and highly qualified staff, interest
in ICTs needs to be encouraged — starting from primary school. International funding needs to be used to
streamline education by creating additional ICT opportunities, training courses in the latest ICT disciplines, and,
what is also very important, for improving infrastructure.

It was found that with an increase in the Mobile Connectivity Index values by 1%, GDP (PPP) per capita
increased by 4.1% on average for all EU countries in 2019. For Latvia, like the entire first cluster, the following
trend was observed: with an increase in the Mobile Connectivity Index by 1%, GDP (PPP) per capita increased by
5.8% on average in 2019. For the cluster with the leading positions of the index, the following statement is true:
with an increase in the Mobile Connectivity Index by 1%, GDP (PPP) per capita increased by 4.6% on average in
2019. Thus, the results of the research correspond to those obtained by Edquist N., Goodridge R., Haskel J., Li X.,
Lindquist E. (Edquist et al. 2018), Amiri S., Reif B. (Amiri S., Reif B., 2013), Andrianaivo M., Kpodar K.
(Andrianaivo, Kpodar, 2012) and other researchers (Katz, Callorda, 2019). Thus, the data on the impact of mobile
Internet on GDP received within the present study have confirmed the conclusions obtained by other scientists.
(Gruber u Koutroumpis, 2011; Katz, 2020b; Katz, Callorda, 2018).

It was found that the subcomponents of the Mobile Connectivity Index S2 (Affordability), S4 (Content) affected
GDP (PPP) per capita (%) in all EU countries in 2019: with an increase in the sub-index values of the availability
of secure online content and services available and relevant to the local population by 1%, GDP (PPP) per capita
increased by 1.7% on average; with an increase in the sub-index of the availability of mobile services and devices
at prices reflecting the level of income of the country's population by 1%, GDP (PPP) per capita increased by
1.2% on average. For the countries of the leading cluster, this dependence is even stronger: with an increase in the
values of the sub-index of the availability of mobile services and devices at prices reflecting the level of income of
the country's population by 1%, GDP (PPP) per capita increased by 2.2% on average; with an increase in the sub-
index of the availability of safe online content and services available and relevant to the local population by 1%,
GDP (PPP) per capita increased by 1.6% on average in the countries of the leading cluster in 2019. For the
regression of the first cluster, which includes Latvia, such a dependence has not been observed (p-value> 0.01).
Consequently, countries with lower economic development need to strive to significantly increase broadband
penetration. For Latvia, as well as for the entire cluster to which the country belongs, it is necessary to make
strategic investment decisions in the field of ICT that maximize their economic efficiency: to promote the use of
the latest technologies to meet the need for affordable digital infrastructure and services, to promote the
availability of mobile broadband access (minimum 3G) for non-professionals, providing affordable prices for the
most vulnerable segments of the population, promoting relevant content for residents of the country, developing
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local Internet content in the languages used in the country, promoting the development of digital skills among
non-professionals, as well as promoting the development of infrastructure, especially in rural areas.

Current authors’ research contributes to the mobile economy theory by providing deeper insights into the impact
of mobile Internet on GDP by specifying the mobile Internet factors (infrastructure, affordability, consumer
readiness and content). Similarly, other researchers show the direct effects of information technology on economy
in a context of the sector development in the European Union (Sinica, 2017), the key reason for the persistent
digital divide seen between countries is financial variable (Nielsen et al. 2018). In 2021 authors got the same
results that mobile ICT plays an important role in increasing national productivity (Kim et al. 2021), relatively
small investments in mobile Internet have effects on economic development (Edquist et al. 2021). In 2020, mobile
technologies and services generated 4.6% of GDP in Europe, 5% -of global GDP (GSMA, 2021). Manyika et al.
(2015) estimates suggest that mobile technologies and services will contribute approximately 11 % of total world
GDP in 2025.
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Appendix 1
The EU countries divided into two clusters according to the sub-indices
of the Mobile Connectivity Index in 2019
Infrastructu Consumer Content and
Country re Affordability Readiness Services
Cluster 1 1 Bulgaria 71,08 62,78 86,64 63,43
Group 2 Croatia 74,01 70,60 84,80 72,54
3 Cyprus 73,02 67,48 82,90 79,69
4 Czechia 81,90 77,66 87,74 67,71
5 Greece 74,17 55,08 89,71 67,62
6 Hungary 77,25 75,43 84,85 69,52
7 Italy 77,76 64,61 85,27 78,48
8 Latvia 77,25 66,41 91,92 66,30
9 Lithuania 80,56 71,24 90,21 69,77
10 Malta 73,85 64,36 83,92 78,73
11 Poland 68,49 72,35 89,66 75,45
12 Portugal 74,90 68,96 85,35 77,88
13 Romania 74,99 69,61 81,81 64,51
14 Slovakia 73,11 75,21 85,47 66,44
15 Slovenia 73,60 74,78 90,96 69,79
N 15 15 15 15 15
Minimum Bulgaria 68,49 55,08 81,81 63,43
Maximum Slovenia 81,90 77,66 91,92 79,69
Mean 75,06 69,10 86,75 71,19
Median 74,17 69,61 85,47 69,77
Std. Deviation 3,45 5,91 3,11 5,54
2 1 Austria 82,87 79,10 89,91 85,34
2 Belgium 79,11 82,66 92,13 77,11
3 Denmark 86,48 73,91 93,99 88,50
4 Estonia 81,32 75,54 89,77 74,12
5 Finland 92,34 79,46 94,89 81,46
6 France 77,07 76,03 87,00 83,24
7 Germany 80,81 79,94 89,83 82,03
8 Ireland 76,98 86,54 90,74 88,06
9 Luxembourg 79,54 85,04 82,14 86,66
10 Netherlands 85,02 78,04 90,79 86,76
11 Spain 77,15 70,51 90,02 84,74
12 Sweden 81,93 78,13 92,68 85,28
13 United Kingdom 79,84 82,66 88,81 92,76
N 13 13 13 13 13
Minimum Austria 76,98 70,51 82,14 74,12
Maximum United Kingdom 92,34 86,54 94,89 92,76
Mean 81,57 79,04 90,21 84,31
Median 80,81 79,10 90,02 85,28
Std. Deviation 4,36 4,49 3,22 4,89
N 28 28 28 28 28
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Minimum Austria 68,49 55,08 81,81 63,43
Maximum United Kingdom 92,34 86,54 94,89 92,76
Mean 78,09 73,72 88,35 77,28
Median 77,25 74,99 89,69 78,18
Std. Deviation 5,06 7,25 3,56 8,42

a. Year = 2019
Source: Authors’ calculations in SPSS software

Funding: This article is published within the research project of Daugavpils University “Mobile technologies as a factor of business
efficiency during the COVID 19 pandemic (the case of Latvia and Poland)”, Nr. 14-95/2021/16

Data Availability Statement: All data is provided in full in this paper.

Author Contributions: Conceptualization: Olga Lavrinenko, Vladimir Menshikov; methodology: Olga Lavrinenko, Alina Danilevica;
Alina Betlej, data analysis: Svetlana Ignatjeva, Oleg Rybakin, writing—original draft preparation: Alina Betlej, Olga Lavrinenko, writing;
review and editing: Alina Danilevi¢a, Oleg Rybakin,; visualization: Svetlana Ignatjeva, All authors have read and agreed to the published
version of the manuscript.

Olga LAVRINENKO is Dr. oec, Leading researcher at the Institute of Humanities and Social Sciences of Daugavpils University, Latvia.
She has status of experts of the Latvian Council of Science in the field of economics and entrepreneurship. Her research interests: regional
economics, sustainable economic development.

ORCID ID: https://orcid.org/0000-0001-7383-3749

Svetlana IGNATJEVA is Dr. phys. Head of Computer Science Department of Daugavpils University, gives lectures and participates in
research at Tyumen State University as a visiting foreign specialist. Research interests: development and adaptation of questionnaires;
collection, analysis and data processing using Data Mining methods.

ORCID ID: https://orcid.org/0000-0002-3608-8409

Alina BETLEJ is an assistant professor at the Institute of Sociological Sciences in the Faculty of Social Sciences of the John Paul 1l
Catholic University of Lublin (Poland). She has the status of expert of the Polish Association for Technology Assessment. Her research
interests: economic sociology, digital exclusion, sustainable development, ICT for ageing society, social innovations.

ORCID ID: https://orcid.org/0000-0002-2729-6564

Alina DANILEVICA is Dr.oec, Researcher at the Institute of Humanities and Social Sciences of Daugavpils University, Latvia. She has
the status of Expert of the Latvian Council of Science in the fields of economics and entrepreneurship, sociology and social work. Her
research interests: regional economics, investments, investment climate (entrepreneurial enviroment).

ORCID ID: https://orcid.org/0000-0002-2749-2725

Vladimir MENSHIKQV is Dr.sc.soc., Professor at Daugavpils University. His research interests include sociology of security; regional
development; capital theory. He is an Expert of the Latvian Council of Science in the fields of economics and sociology. He is a head of the
Centre of Social Research of Daugavpils University, Latvia.

ORCID ID: https://orcid.org/0000-0001-9988-8588

Oleg RYBALKIN is Phd pretendent in Economics of Daugavpils University. His research interests: regional economics, sustainable
development, green economy.
ORCID ID: https://orcid.org/0000-0002-7310-4594

Make your research more visible, join the Twitter account of ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES:
@Entrepr69728810

Copyright © 2022 by author(s) and Vsl Entrepreneurship and Sustainability Center
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

383


http://jssidoi.org/jesi/
http://doi.org/10.9770/jesi.2022.9.3(22)
https://orcid.org/0000-0001-7383-3749
https://orcid.org/0000-0002-3608-8409
https://orcid.org/0000-0002-2729-6564
https://orcid.org/0000-0002-2749-2725
https://orcid.org/0000-0001-9988-8588
https://orcid.org/0000-0002-7310-4594
http://creativecommons.org/licenses/by/4.0/

