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			ABSTRACT: In recent years, numerous researches have studied the relationship between the so-called technological indicators and the social development of different countries. 

			The main motivation of this study has been to find out whether there is a relationship between the variables of the DESI technological indicator and this year’s GDP per capita. The existence of such a relationship has been identified and it has been discovered that it is directly related to the use of internet services by citizens and to the implementation of technology in companies.
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			1 Introduction

			Over the past few years, companies in almost every industry have carried out a series of initiatives to develop new digital technologies and explore their benefits [1-12]. Information and Communication Technologies (ICT) are the merger between new digital technologies and traditional industrial production, leading to the emergence of what we know today as Industry 4.0 [13-20].

			The concept of industry 4.0 has allowed to transform factories into intelligent environments where information, objects, and people are connected thanks to the convergence between the physical and the virtual world through cyber-physical systems [21-29].

			Advanced economies have experienced significant technological change. The developments that were made since the twentieth century onward eventually led to the emergence of Industry 4.0. The scientific progress that has been made over the years, has allowed for a significant fall in the price of technological capital [30-41].

			Unlike the largest economies, such as Germany or the United States, some countries in the European Union have not been able to take advantage of all the benefits offered by the so-called digital revolution. The crisis in 2008 made governments implement austere fiscal policies which reduced spending on research and development [42-50] and business investment. Nevertheless, the situation changed noticeably in 2014. In that year, the digitalization became the driver of several economies [51-56], in the case of Spain, it was responsible for a 30% increase in added value in 2015 [57-60].

			In recent years, digital transformation has become an engine of growth for the entire Eurozone. For this reason, the current work focuses on the study of the relationship between the GDP per capita of the Eurozone countries and The Digital Economy and Society Index (DESI) during the period 2015 – 2018. 

			1.1 Digital transformation. A global concept

			Digital native companies are the ones that have best responded to digital transformation, they increased their profits and have been able to implement new business models more efficiently [61]. Despite the fact that technological and digital advances have enabled interconnectivity, digital transformation has not spread uniformly around the world and not all countries benefited from it equally. One of the main reasons for which this inequality exists is the digital divide. This is a term used to describe the unequal opportunity to access technology and it focuses especially on the varying conditions of Internet access [62-68] in different parts of the world.

			Given the possibilities offered by digital transformation and the technological inequality between countries, at the last G20 summit, digital transformation has been included in the global agenda. It is hoped that thanks to this, more inclusive and sustainable growth will be achieved for all countries worldwide [69-70].

			1.2 The Digital Economy and Society Index (DESI) 

			The Digital Economy and Society Index, DESI, is a composite indicator that measures the digital performance of Europe. DESI is also responsible for investigating the digital competitiveness of the member states of the European Union. This index is elaborated annually by the European Commission [71].

			The indicator of digital competitiveness is broken down into 5 components and their main implications:

			• Connectivity: Measures the deployment of broadband infrastructure and its quality. It is measured according to 5 variables: Fixed ADSL, Mobile ADSL, fast broadband, ultra-fast broadband, broadband price index. For example, access to fast and ultrafast broadband services is a necessary condition for competitiveness. 

			• Human Capital: Measures the skills that are needed in order to take advantage of the possibilities offered by digital technology. It is measured according to 2 variables: Internet users’ skills, advanced skills and development. 

			• Use of internet services by citizens: It represents a variety of online activities, such as the consumption of online content (videos, music, games, etc.), as well as online shopping and banking. 

			• Integration of digital technology by businesses: Measures the digitalization of companies and e-commerce. By adopting digital technologies, companies can improve efficiency, reduce costs and improve customer and business services. 

			• Digital public services: Measures the digitalization of public services, focusing on electronic administration and health. The modernization and digitalization of public services can generate efficiency gains for public administration, citizens and businesses alike (such as e-health and e-Government).

			2 Methodology 

			2.1 Population and sample 

			Data on the GDP per capita and The Digital Economy and Society Index (DESI), have been obtained for 19 countries in the Eurozone, for the following time period 2015-2018. 

			GDP per capita data comes from Eurostat [72] and is expressed in millions of euros at current prices, for each time period and country separately. 

			The Digital Economy and Society Index (DESI) data have been obtained from the reports of the European Commission that analyze the ranking of each country according to the DESI index [73-78].

			2.2 Variables 

			The following variables have been selected for the analysis, so it is possible to observe, as anticipated, the incidence of DESI disaggregation in GDP:

			PIBPC = GDP per capita 

			PIBAN = GDP per capita for the previous year 

			desia = Connectivity 

			desib = Human Capital

			desic = Use of internet services by citizens

			desid = Integration of digital technology by businesses

			desie = Digital public services 

			2.3 Estimation techniques

			For the estimation of the model we have used panel data, combining cross sections for several periods of time.

			Specifically, we have followed the methodology of applying fixed effects, this is the most elementary and consistent methodology and the model to be estimated is:

			log(PIBPC)=β1log(PIBAN)+β2log(desia)+β3log(desib)+β4log(desic)+β5log(desid)+β6log(desie)+ui,t

			We have elaborated the expression of the model and we have chosen to adopt logarithms because they facilitate the comprehension of results. In the model, we take into account this year’s and last year’s GDP per capita of each country, considering the 2015-2018 period and all the disaggregated components of the DESI index during this time period.

			We have used the R software to estimate the model, a free programming software, oriented to statistical analysis, which allows to design econometric models and analyze them statistically by means of different libraries.

			3 Results

			Prior to the development of the study, a correlation analysis has been carried out, as shown in Table 1. As it can be seen, there is a clear relationship between last year’s GDP per capita and this year’s GDP per capita.

			The rest of the correlations are not considered to be as strong, nevertheless, the most significant relationship is between this year’s GDP per capita and the desib variable, which stands at 0.624592.

			Strong correlation would imply multicollinearity between the explanatory variables of our model. Given that it is not the case, as the correlation between the chosen set of variables is not strong, it has been possible to continue with the estimation of the proposed model. 

			Table 2 illustrates the developed model, where it is possible to see that this year, there is a clear implication of the desic and desid variables in the GDP per capita indicator. In addition, last year’s GDP per capita has had a logical impact on this year’s GDP per capita, which is positive.

			It is important to note that the implication of the variables of the DESI index is positive, and it occurs due to the use of internet services by citizens and due to the implementation of digital technology in businesses.

			Table 1. Correlation analysis. 
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			Table 2. Regression analysis.
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			4 Conclusions

			In developed economies, specifically in the economies whose main driver is technology, different studies have aimed to determine the implication that technological development has in the labor market. However, not many studies have associated GDP per capita with technological development indicators.

			According to the results of the conducted study, there is a close relationship between technological indicators and the GDP per capita, especially in terms of the use of Internet services by citizens and the digitalization of businesses.

			This result makes one think about the importance of technological development for a country, given that an increase in technology in different fields implies growth in GDP per capita.

			Future lines of research will focus on determining why developed countries have better technology and it will look at the percentage of technological investment in different countries. In addition, it will be analyzed whether the implementation of high-tech in Europe’s less developed countries will foster a process of convergence among all European regions.
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