
Impact of ICT sector deployment on the economic
development of the European Union

Petrić, Marin; Garbin Praničević, Daniela; Šimundić, Blanka

Source / Izvornik: Proceedings of FEB Zagreb 11th International Odyssey Conference on 
Economics and Business, 2020, 491 - 503

Conference paper / Rad u zborniku

Publication status / Verzija rada: Published version / Objavljena verzija rada (izdavačev 
PDF)

https://doi.org/10.22598/odyssey/2020.2

Permanent link / Trajna poveznica: https://urn.nsk.hr/urn:nbn:hr:124:518649

Rights / Prava: In copyright / Zaštićeno autorskim pravom.

Download date / Datum preuzimanja: 2025-01-29

Repository / Repozitorij:

REFST - Repository of Economics faculty in Split

https://doi.org/10.22598/odyssey/2020.2
https://urn.nsk.hr/urn:nbn:hr:124:518649
http://rightsstatements.org/vocab/InC/1.0/
http://rightsstatements.org/vocab/InC/1.0/
https://repozitorij.efst.unist.hr
https://repozitorij.svkst.unist.hr/islandora/object/efst:6415
https://dabar.srce.hr/islandora/object/efst:6415


 

 

Proceedings of FEB Zagreb 11th International Odyssey 

Conference on Economics and Business 

 

 

June 16-20, 2020 Croatia 

1/2020 

 

 

 

ISSN 2671-132X 

Vol.2 No.1 pp.1-886 

June 2020, Zagreb 

 

 

 
  

https://odyssey.net.efzg.hr/#h.p_3pcmN0khjARM
https://odyssey.net.efzg.hr/#h.p_3pcmN0khjARM


 

 

 

 Editors: 
Jurica Šimurina 

 University of Zagreb, Faculty of Economics & Business, J. F. Kennedy square 6,  

10000 Zagreb, Croatia 

jsimurina@efzg.hr 

 

Ivana Načinović Braje 

 University of Zagreb, Faculty of Economics & Business, J. F. Kennedy square 6,  

10000 Zagreb, Croatia 

ivana.nacinovic@efzg.hr 

 

Ivana Pavić 

University of Zagreb, Faculty of Economics & Business, J. F. Kennedy square 6,  

10000 Zagreb, Croatia 

ipavic@efzg.hr 

 

Publisher: 

Faculty of Economics & Business 

University of Zagreb 

J. F. Kennedy square 6 

10000 Zagreb 

CROATIA 

 

 

 
DOI: https://doi.org/10.22598/odyssey/2020.2 

 

 

Indexed in: EconLit, ProQuest, EBSCO  

https://doi.org/10.22598/odyssey/2020.2


 

 

International Editorial Board 

 

Lovorka Galetić – chair (Faculty of Economics & Business, University of Zagreb, Croatia) 

Károly Balaton (University of Miskolc, Hungary) 

William C. Gartner (University of Minnesota, USA) 

Aleš Groznik (Faculty of Economics, University of Ljubljana, Slovenia) 

Joe F. Hair, Jr. (University of South Alabama, USA) 

Ulrich Hommel (EBS Business School, Germany) 

Zoran Krupka (Faculty of Economics & Business, University of Zagreb, Croatia) 

Milan Jurše (Faculty of Economics and Business, University of Maribor, Slovenia) 

Tonći Lazibat (Faculty of Economics & Business, University of Zagreb, Croatia) 

Junsoo Lee (University of Alabama, USA) 

Michael J. Morley (University of Limerick, Kemmy Business School, Ireland) 

Jurica Pavičić (Faculty of Economics & Business, University of Zagreb, Croatia) 

Soumitra Sharma (Juraj Dobrila University of Pula, Croatia) 

Robert Sonora (University of Montana, USA) 

Mark C. Strazicich (Appalachian State University, USA) 

Jean-Paul Thommen (University of Zurich, Switzerland) 

Goran Vlašić (Faculty of Economics & Business, University of Zagreb, Croatia) 

Krešimir Žigić (CERGE-EI, Prague, Czech Republic) 

Joseph Windsperger (University of Vienna, Austria) 

 

 

 

Organizing Committee 

 

Jurica Šimurina (chair) 

Lovorka Galetić 

Marijana Ivanov 

Mario Spremić 

Božidar Jaković 

Ivana Načinović Braje 

Ivana Pavić 

Danijela Ferjanić Hodak 

 

  



 

 

 

List of reviewers 

 

  

Ana Aleksić 

Ana Novak 

Blaženka Knežević 

Branka Tuškan Sjauš 

Danijela Ferjanić Hodak 

Davor Labaš 

Domagoj Hruška 

Goran Vlašić 

Ingeborg Matečić 

Irena Pandža Bajs 

Ivan Strugar 

Ivana Barišić 

Ivana Dražić Lutilsky 

Ivana Načinović Braje 

Ivana Pavić 

Jasna Prester 

Jovana Zoroja 

Jurica Šimurina 

Lovorka Galetić 

Maja Klindžić 

Marijan Cingula 

Marijana Ivanov 

Mario Spremić 

Mateja Brozović 

Mihaela Mikić 

Mirjana Hladika 

Miroslav Mandić 

Nikolina Dečman 

Petra Barišić 

Rebeka Danijla Vlahov 

Golomejić 

Sanda Rašić Jelavić 

Sandra Horvat 

Tanja Komarac 

Vanja Krajinović 

Zoran Krupka

 

University of Zagreb, Faculty of Economics and Business 

 

 
Beata Buchelt 

Cracow University of Economics, Poland 

 

Agnieszka Ignyś 

Poznań University of Economics and Business, Poland 

 

Jana Blštáková 

University of Economics in Bratislava, Slovakia 

 

Simona Šarotar Žižek 

University of Maribor, Faculty of Economics and Business, Slovenia 

 

Nataša Rupčić 

University of Rijeka, Faculty of Economics 

 

Jean-Paul Thommmen 

University of Zürich, Switzerland 

 

Josef Windsperger 

University of Vienna, Austria



 

 

 

 

 

FEB Zagreb 11th International Odyssey Conference on 

Economics and Business 

 

 

June 16-20, 2020, Croatia 

Virtual conference 

 

  

https://odyssey.net.efzg.hr/#h.p_3pcmN0khjARM
https://odyssey.net.efzg.hr/#h.p_3pcmN0khjARM


 

 

 

 

 

ACCOUNTING 

PROFESSIONAL ACCOUNTANT OF TODAY - ANALYSIS OF ESSENTIAL 

COMPETENCY REQUIREMENTS ......................................................................................... 1 

Ivana BARIŠIĆ 

Ana NOVAK 

Sanja SEVER MALIŠ 

THE ASSESSMENT OF QUALITY AND USEFULNESS OF EXTERNAL FINANCIAL 

REPORTS AT PUBLIC HIGHER EDUCATION INSTITUTIONS – CASE OF CROATIA15 

Martina DRAGIJA KOSTIĆ 

Davor VAŠIČEK 

Sanja BROZ TOMINAC 

USE OF ICT FOR GRADING MULTIPLE CHOICE TEST IN COURSE OF BASIC 

ACCOUNTING ....................................................................................................................... 27 

Oto KRIVANEC 

Martin KUCERA 

ANALYSIS OF SIMILARITIES AND DIFFERENCES IN THE FIELD OF FINANCIAL 

REPORTING OF SMALL AND MEDIUM-SIZED ENTITIES OPERATING IN 

GERMANY AND CROATIA ................................................................................................. 39 

Gunther MEEH-BUNSE 

Katja LUER 

Nikolina DEČMAN 

THE IMPACT OF NEW ACCOUNTING MODEL OF FINANCIAL INSTRUMENTS ON 

THEIR CLASSIFICATION AND MEASUREMENT – THE CASE OF CROATIAN 

BANKING SECTOR ............................................................................................................... 57 

Hrvoje PERČEVIĆ 

AUDIT MARKET CONCENTRATION: IS IT STILL A CONCERN? ................................ 67 

Sanja SEVER MALIŠ 

Mateja BROZOVIĆ 

Lajoš ŽAGER 

THE IMPACT OF BRAND VALUATION ON COMPANY’S FINANCIAL POSITION ... 78 

Katarina ŽAGER 

Ivana PAVIĆ 

Ana REP 

 

 

 

 



 

 

 

ECONOMICS 

THE ROLE OF PUBLIC EMPLOYMENT SERVICE IN A TRANSITION STATE. THE 

CASE OF KOSOVO ................................................................................................................ 92 

Ylber ALIU 

Nagip SKENDERI 

CAN BUSINESSES IN KOSOVO CREATE COMPETITIVE ADVANTAGE BY 

INVESTING IN SOLAR ENERGY? .................................................................................... 110 

Besim BEQAJ 

Valon BEQAJ 

ECONOMIC GROWTH AND THE ENVIRONMENT IN THE POST-SOCIALIST 

EUROPEAN UNION MEMBER STATES - A PANEL ANALYSIS .................................. 119 

Željko BOGDAN 

Irena RAGUŽ KRIŠTIĆ 

THE DYNAMICS OF UNEMPLOYMENT AND HYSTERESIS WITHIN THE EU 

MEMBER COUNTRIES ....................................................................................................... 129 

Mile BOŠNJAK 

Vlatka BILAS 

Ivan NOVAK 

PRACTICAL VIEW ON ECONOMIC CHALLENGES FROM THE POINT OF 

INCOTERMS BUSINESS GAME ........................................................................................ 143 

Oxana FILIPCHUK 

MARKET POWER OF GLOBAL SPORTS ORGANISATION – THE CASE OF 

PROFESSIONAL FOOTBALL AND BOXING .................................................................. 154 

Fran GALETIĆ 

Krešimir MIHETEC 

THE IMPACT OF THE COVID-19 PANDEMIC ON ELECTRICITY DEMAND IN 

CROATIA .............................................................................................................................. 166 

Tomislav GELO 

Željko VRBAN 

Goran SLIPAC 

EXPLORING BARRIERS TO ACQUISITIVE GROWTH OF SMES IN CROATIA ........ 182 

Petra MEZULIĆ JURIC 

LABOR MARKET POLICY EXPENDITURES EFFECTS: EVIDENCE FROM 15 

EUROPEAN UNION COUNTRIES ..................................................................................... 193 

Ozana NADOVEZA JELIĆ 

Tomislav SEKUR 

Marko DRUŽIĆ 

 



 

 

 

CROSS-COUNTRY ANALYSIS OF ADMINISTRATIVE BARRIERS FOR SMES IN 

HIRING PROCESS................................................................................................................ 209 

Alka OBADIĆ 

Dejan RAVŠELJ 

Aleksander ARISTOVNIK 

ANALYSIS OF GLOBAL COMPETITIVE PILLARS AMONG CENTRAL AND 

EASTERN EUROPE ............................................................................................................. 222 

Frank OKWAN 

ECONOMIC CONCENTRATION AND REGIONAL SPECIALIZATION IN THE 

EUROPEAN UNION ............................................................................................................. 239 

Tomislav SEKUR 

TRANSITION TOWARDS LOW CARBON ECONOMY IN THE EUROPEAN UNION 

AND CEE COUNTRIES ....................................................................................................... 247 

Sofija TURJAK 

Ivan KRISTEK 

DOES HIGH POPULATION DENSITY CATALYZE THE SPREAD OF COVID-19? .... 258 

Berislav ŽMUK 

Hrvoje JOŠIĆ 

 

FINANCE 

THE ROLE OF FOREIGN EXCHANGE INTERVENTIONS IN THE CONDUCT OF 

MONETARY POLICY: EVIDENCE FROM EMERGING ECONOMIES ......................... 272 

Trung Thanh BUI 

TEST OF THE FAMA-FRENCH FIVE-FACTOR MODEL ON THE CROATIAN STOCK 

MARKET ............................................................................................................................... 286 

Denis DOLINAR 

Sara LONČAREVIĆ 

Zrinka ORLOVIĆ 

DEVELOPMENTS IN BANKING SYSTEM, REGULATION, RISK MANAGEMENT 

AND RELATIONS WITH THE REAL ECONOMY ........................................................... 298 

Miroslav ILIĆ 

USING MACHINE LEARNING TOOLS IN NASDAQ COMPOSITE STOCK MARKET 

INDEX PREDICTION ........................................................................................................... 312 

Hrvoje JOŠIĆ 

THE BANKING SECTOR’S OWNERSHIP STRUCTURE IN THE POST-YUGOSLAV 

COUNTRIES ......................................................................................................................... 324 

Eszter KAZINCZY 

KEY DETERMINANTS OF NONPERFORMING LOANS - EVIDENCE FROM SEE 

COUNTRIES ......................................................................................................................... 332 

Irma LJUBIJANKIĆ HALAPIĆ 



 

 

 

MONETARY AND FINANCIAL INSTABILITY – FALLOUTS IN THE NEW CENTURY

 ................................................................................................................................................ 346 

Mario PINES 

SHOCK SPILLOVERS BETWEEN EXCHANGE RATE RETURN, VOLATILITY AND 

INVESTOR SENTIMENT .................................................................................................... 358 

Tihana ŠKRINJARIĆ 

Zrinka LOVRETIN GOLUBIĆ 

Zrinka ORLOVIĆ 

GM-GARCH MODEL: APPLICATION ON THE CROATIAN STOCK MARKET ......... 373 

Tihana ŠKRINJARIĆ 

BITCOIN: SYSTEMATIC FORCE OF CRYPTOCURRENCY PORTFOLIO ................... 384 

Bojan TOMIĆ 

THE IMPORTANCE AND BUSINESS PERFORMANCE EFFICIENCY OF SMALL 

BANKS: CASE OF THE REPUBLIC OF CROATIA .......................................................... 399 

Branka TUŠKAN SJAUŠ 

RULE EXTRACTION FROM RANDOM FOREST FOR INTRA-DAY TRADING USING 

CROBEX DATA .................................................................................................................... 411 

Silvija VLAH JERIĆ 

FACTOR BASED APPROACH TO EFFICIENT PORTFOLIO DIVERSIFICATION IN 

THE ILLIQUID AND UNDEVELOPED STOCK MARKET .............................................. 420 

Davor ZORIČIĆ 

Denis DOLINAR 

Zrinka LOVRETIN GOLUBIĆ 

 

IT 

MOBILE TECHNOLOGY TRENDS AND PERSPECTIVES: THE CASE OF CROATIA431 

Luka DRMIĆ 

Helena NIKOLIĆ 

CONTINUOUS LEARNING IN THE PROCESS OF DIGITAL TRANSFORMATION IN 

THE REPUBLIC OF CROATIA ........................................................................................... 442 

Natalija KOKOLEK 

Božidar JAKOVIĆ 

Vanja ŠEBEK 

STOCK MARKET ANALYSIS AND PRICE PREDICTION USING DEEP LEARNING 

AND ARTIFICIAL NEURAL NETWORKS........................................................................ 450 

Tomislav MEDIĆ 

Mirjana PEJIĆ BACH 

Božidar JAKOVIĆ 



 

 

 

DIGITALIZATION AND TRANSFORMATION OF IDEA MANAGEMENT SYSTEMS 

AND THEIR EFFICIENCY .................................................................................................. 463 

Elina MIKELSONE 

Aivars SPILBERGS 

Tatjana VOLKOVA 

Elita LIELĀ 

E-PARTICIPATION TOOLS USED BY CITY GOVERNMENTS IN CROATIA ............ 478 

Ivana NINČEVIĆ PAŠALIĆ 

Mario JADRIĆ 

Maja ĆUKUŠIĆ 

IMPACT OF ICT SECTOR DEPLOYMENT ON THE ECONOMIC DEVELOPMENT OF 

THE EUROPEAN UNION .................................................................................................... 491 

Marin PETRIĆ 

Daniela GARBIN PRANIČEVIĆ 

Blanka ŠIMUNDIĆ 

PRICE PERSONALIZATION IN THE BIG DATA AND GDPR CONTEXT .................... 504 

Goran PRANJIĆ 

Gábor REKETTYE 

Gábor REKETTYE JR. 

 

MANAGEMENT 

FINANCIAL REWARDS AS A KEY FACTOR OF ORGANISATIONAL SUPPORT TO 

ENTREPRENEURIAL ACTIVITY WITHIN ORGANISATIONS ..................................... 517 

Ivana BEKIĆ 

Tajana KRAMAR ŠANDL 

MARINE LITTER MANAGEMENT IN CROATIA: FROM GLOBAL POLICIES TO 

LOCAL ACTIONS ................................................................................................................ 531 

Ana-Maria BOROMISA 

Anamarija FARKAŠ 

Marina FUNDUK 

Sanja TIŠMA 

Pero TUTMAN 

EXAMINING THE RELATION BETWEEN SCHOOL CLIMATE AND STUDENT WELL-

BEING .................................................................................................................................... 542 

Anita ĆUŽE 

Ana ALEKSIĆ 

 

 



 

 

 

NEUROTICISM AND CAREER ASPIRATIONS AMONG BUSINESS 

ADMINISTRATION STUDENTS PRIOR TO THEIR FIRST EMPLOYMENT ............... 552 

Domagoj HRUŠKA 

Vedrana SEDINIĆ 

Maja DARABOŠ 

HOSHIN KANRI – WESTERN MANAGEMENT INSIGHTS ON CONTENT AND 

PROCESS............................................................................................................................... 562 

Lara JELENC 

Srđan LERNER 

Viktorija KNAPIĆ 

SME´S PARTNERS IN INNOVATION COOPERATION:        AN EMPIRICAL 

ANALYSIS OF SLOVAK SME´S ........................................................................................ 579 

Ľubica LESÁKOVÁ 

Petra GUNDOVÁ 

Pavol KRÁĽ 

THE INFLUENCE OF THE AGE STRUCTURE OF EMPLOYEES ON THE TURNOVER 

INTENTIONS ........................................................................................................................ 595 

Snežana MIHAJLOV 

Nenad MIHAJLOV 

BANKS’ CORPORATE CULTURE: AN EXAMINATION OF ESPOUSED VALUES IN 

CROATIAN BANKING SECTOR ....................................................................................... 605 

Ivana NAČINOVIĆ BRAJE 

Roman ŠUBIĆ 

Mirjana ŠARAC PETRIĆ 

OPEN INNOVATION PRACTICES IN MANUFACTURING SMEs: EVIDENCE FROM A 

DEVELOPING COUNTRY .................................................................................................. 617 

Amila PILAV – VELIĆ 

Hatidza JAHIĆ 

Elvedin GRABOVICA 

STUDY OF RELATIONSHIP BETWEEN DIMENSIONS OF ORGANIZATIONAL 

JUSTICE ................................................................................................................................ 626 

Sanda RASIC JELAVIC 

Marta GLAMUZINA 

IMPLEMENTING ENTERPRISE RESOURCE PLANNING IN LARGE COMPANIES: 

CONTRASTING DEVELOPED AND DEVELOPING COUNTRIES ................................ 639 

NATAŠA RUPČIĆ 

 

 



 

 

 

TRADITIONAL AND ENTERPRISE RISK MANAGEMENT: THE CASE OF BOSNIA 

AND HERZEGOVINA .......................................................................................................... 650 

Jasmina SELIMOVIĆ 

Elvedin GRABOVICA 

Tea MIOKOVIĆ POLIĆ 

DECODING THE ENTREPRENEURIAL CAPACITY: ..................................................... 663 

Marina STANIĆ 

PROFESSIONAL EXPERIENCE ACQUIRED DURING UNIVERSITY YEARS ............ 673 

Vivien SURMAN 

Zsuzsanna Eszter TÓTH 

Györgyi DANÓ 

SYNTHESIS OF YOUTH ENTREPRENEURSHIP AND PROJECT MANAGEMENT 

COMPETENCIES FOR POST COVID-19 CHALLENGES ................................................ 684 

Karin ŠIREC 

Igor VREČKO 

MICROENTREPRENEURS´ INNOVATION ...................................................................... 696 

Katarina ŠTAVLIĆ 

Mirjana RADMAN FUNARIĆ 

Katarina POTNIK GALIĆ 

THE RELATIONSHIP BETWEEN WORK-LIFE BALANCE AND JOB ENGAGEMENT: 

LIFE SATISFACTION AS A MODERATOR ...................................................................... 706 

Jasmina ŽNIDARŠIČ 

Goran VUKOVIČ 

Miha MARIČ 

 

MARKETING 

PROMOTING SUSTAINABLE DEVELOPMENT VIA PUBLIC PROCUREMENT: IS 

THE EUROPEAN UNION LEADING BY EXAMPLE? ..................................................... 721 

Ana ANDABAKA 

Martina BASARAC SERTIĆ 

IMPLICATIONS OF ARTIFICIAL INTELLIGENCE IN MARKETING ACTIVITIES ON 

MULTIMEDIA PLATFORMS .............................................................................................. 740 

Diana BRATIĆ 

Sabina SAČER 

Mirko PALIĆ 

 

 

 



 

 

 

YOUTH AND THEATER - EMPIRICAL MARKETING RESEARCH ON THE CASE OF 

THE CROATIAN NATIONAL THEATER ZADAR ........................................................... 751 

Aleksandra KRAJNOVIĆ 

Antonija PERKOVIĆ 

Monika HORDOV 

IMPORTANCE OF QUALITY OF LIFE AND SOCIAL INDICATORS IN 

CONTEMPORARY MARKETING ...................................................................................... 768 

David MELAS 

Miroslav FORET 

Marie HESKOVÁ 

 

TOURISM 

STAKEHOLDERS' PERCEPTIONS TOWARD TOURISM DEVELOPMENT IN A 

RURAL DESTINATION: A CASE STUDY FROM CROATIA ......................................... 781 

Borna BULJAN 

Gabrijela VIDIĆ 

Tomislav KLARIN 

WELLNESS TOURISM IN CROATIA - CURRENT STATE AND DEVELOPMENT 

POTENTIALS ........................................................................................................................ 793 

Marija DUJNIĆ HUNDRIĆ 

Danijela FERJANIĆ HODAK 

Antonio VLAHOV 

TRAVEL INTERMEDIARY – SUPPORTER OR DESTROYER OF THE CULTURAL 

TOURISM DEVELOPMENT ............................................................................................... 802 

Doria GJURKOVIĆ 

Mijana MATOŠEVIĆ RADIĆ 

ENABLING COMMUNITY EMPOWERMENT THROUGH COMMUNITY-BASED 

TOURISM: A CRITICAL PERSPECTIVE .......................................................................... 814 

Vanja KRAJINOVIĆ 

FROM GOOGLE ANALYTICS TO DIGITAL MARKETING OPTIMIZATION IN HOTEL 

INDUSTRY: PROPOSAL OF FRAMEWORK AND EMPIRICAL EVALUATION OF 

HOTEL INDUSTRY IN CROATIA, BOSNIA AND HERZEGOVINA AND SERBIA .... 828 

Kenan MAHMUTOVIĆ 

HISTORY BUFFS, ART AND ARCHITECTURE LOVERS AMONG TOURISTS: WHO 

VALUES HERITAGE MOST? CULTURAL HERITAGE AS PART OF PUBLIC 

INTANGIBLE CAPITAL AS PART OF TOURIST DESTINATION ATTRACTION ...... 844 

Tjaša REDEK 

Eva ERJAVEC 

Uroš GODNOV 



 

 

 

WELL-BEING AND RESIDENTS’ TOURISM SUPPORT –MATURE ISLAND 

DESTINATION PERSPECTIVE .......................................................................................... 863 

Daniela SOLDIĆ FRLETA 

Jelena ĐURKIN BADURINA 

Larry DWYER 

 
 



 

491 

 

IMPACT OF ICT SECTOR DEPLOYMENT ON THE 

ECONOMIC DEVELOPMENT OF THE EUROPEAN UNION 
 

 

Marin PETRIĆ 

University of Split, Faculty of Economics, Business and Tourism 

mpetri06@yahoo.com 

 

Daniela GARBIN PRANIČEVIĆ 

University of Split, Faculty of Economics, Business and Tourism 

daniela@efst.hr 

 

Blanka ŠIMUNDIĆ 

University of Split, Faculty of Economics, Business and Tourism 

blanka.simundic@efst.hr 

 

Abstract 

The information and communication technology (ICT) usage and the digitalization, as the 

broader implication of ICT deployment, fosters innovation and social cohesion and, over 

time, becomes an increasingly important driver of economic and social growth. Moreover, the 

digitalization yield directly to economic growth through the ICT supply side by enhancing the 

contribution of ICT goods and services in total value added (i.e. production effect). Although 

the impact of ICT on economic growth and overall development over time become more 

evident, due to rising in ICT investments and ICT usage, the analyses based on the 

comprehensive indicators of the economic and the ICT development, still remain open for 

additional research attention.  

In that context, the aim of the paper is to explore the impact of the ICT sector on the 

development of EU countries. In this research context, the Human Development Index (HDI) 

was used as an indicator of economic development, that indicate the life quality of individuals 

in EU countries in terms of their income, the estimated life expectancy and the educational 

level. Additionally, International Digital Economy and Society Index (DESI) is used as an 

indicator of the ICT sector development.  

The empirical research was conducted on a sample of 28 EU countries. By using a dynamic 

panel model it was determined that ICT variable influence the HDI of EU countries. Survey 

results also indicate that broadband Internet usage, individual-level of Internet use and e-

commerce use positively contribute to the EU economic development, while the use of e-

government services and the increase number of the ICT professionals employed have a 

negative impact on the same variable. Since the research results provide insight into the areas 

relevant for economic development the same may contribute and be used as a guideline for 

development policies at national and sectoral levels as well. 

 

Keywords: Information and Communication Technologies (ICT), Economic Growth and 

Development, European Union, panel analysis 
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Introduction  
 

From the historic view, the information availability (i.e. access to information) has been one 

of the most important drivers of progress and development within societies. According to 

Janich, Hayot and Pao (2018) the increase in the importance of information transfer and the 

availability of information greater volume has been recorded long before, in the19th century, 

and stimulated by (i) an increase in the volume and complexity of public sector and 

operations, (ii) the emergence of the large scale production systems based on a large-scale 

economy, and (iii) the development of a social and communication structure.  

In the same line, the importance of information has been encouraged by the ICT global 

international trade growth, as well as the growth of competition and worldwide market 

liberalization as proved in many national and global economies (Pohjola, 2001; Niebel, 2015). 

Furthermore, studies indicate that ICT, by fostering innovation and social cohesion, become 

driver of economic and social development, which over time generate new investments in the 

ICT sector development (Sepehrdoust, 2018).  

 

Over time, the importance of the ICT issues grows up for both, economies and societies. 

Consequently, the ICT role extends from (i) supporting role to various socio – economic 

processes like: the education (Fu, 2013; Garbin Praničević, Spremić and Jaković, 2019), the 

health system (Berg, Aarts and van der Lei, 2003, Haluza and Jungwirth, 2015), public 

services (Cordella and Bonina, 2012), the life quality and transparency (Trushell, Byrne and 

Hassan, 2013, Deb, 2014), etc., to (ii) strategic role particularly fostered by the perception of 

the ICT as the source of productivity and innovation in the economic crisis (Alfirević, Garbin 

Praničević and Ćukušić, 2010). Although the ICT sector does not generate a priori revenue 

and does not always has a positive impact on the development, the ICT usage becomes in time 

cause more positive impacts on the economic growth (Ceccobelli, Gitto and Mancuso, 2012; 

Khoung, 2011). Anyhow, there are still no unambiguous attitudes referring how ICT and 

related investments affects the growth and development of a particular country. 

 

Following above mentioned, this research based on EU countries sample should contribute to 

the up to date body of knowledge. The related research question is: which segment of the ICT 

sector needs to be improved in order to stimulate positive influence in EU economies? To face 

with such research challenge, the relationship between the Digital Economy and Society 

Index (DESI) and the Human Development Index (HDI) is empirically analysed.  

 

Accordingly, the text bellow comprehends: (i) the aspects of ICT understandings and ICT 

perspectives in EU, (ii) the relationship between the ICT and the economic growth & 

development complemented with the relevant indicators, (iii) set hypotheses, (iv) the research 

methodology and (v) the research model specifies. The discussed findings and the conclusion 

are enclosed at the end. 

 

 

ICT general overview and ICT perspectives in EU 
 

The construction of the ARPANET network in the mid of 20th century, conceptually and 

practically, is considered as the start point of the ICT sector development (Shrum, Benson, 

Bijker and Brunnstein, 2007). The network, mission and goals, were: (i) to reduce labour 

costs by using computers, (ii) to enable scientists to share resources (such as specialized 

hardware, software and data), and (iii) to strengthen the scientific community by allowing 

scientists the closer collaboration. Intriguingly, from the ICT development beginning until 
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nowadays there was no unique definition of the acronym ICT, mainly due to various ICT 

usages and the complexity of such implications. The ICT usage and its perceptions differ by 

sectors but generally the ICT “cover” devices and infrastructures that facilitate the transfer of 

information through digital means (Zuppo, 2012). Accordingly, the ICT perceptions mainly 

refers on: (i) network components, applications and systems that enable users to innovate 

through interaction with the digital world (Hilty and Aebischer, 2015); (ii) an integration of 

ICT issues, such as business software, data warehouses, mobile wireless technologies, cloud 

computing, etc. that enable access, store, transmit and manage information worldwide (König, 

Närman, Franke and Nordström, 2011) and (iii) the infrastructure that includes the named 

components that underpin up to date computing (Rouse, 2017). Apart from that, the ICT is 

also perceived as a social capital designed for the knowledge sharing (Hendriks, 1999, Van 

den Hooff, de Ridder and Aukema, 2004, Becerra-Fernandez and Sabherwal, 2008). 

 

It seems that the variety of terms used to describe ICT concepts and practices is a reflection of 

the relevance of understanding the broader digital environment and as such stress the need for 

digital flexibility. In other words, although not each ICT interpretation is straightforward, it is 

undeniable that the ICT use leads to the business digitization, which entails the complete 

transformation of business through the continuous learning and innovation of business 

models, business processes and products (Spremić, 2017). In addition, it is worthy to 

emphasize the increasing benefit of the green ICT application, which refers new mode of ICT 

usage with respect to sustainable concept as base for future economic growth and 

development (Suryawanshia and Narkhedeb, 2015). 

 

An insight into the state of the ICT sector in EU countries reveals ICT’s significant role in the 

development of the country's economy, especially the ICT support to EU economy 

competitiveness on the international market. The same is encouraged by the Digital Agenda 

(DA)  implementation (the Official EU 2020 strategy issue) and associated development goals 

for EU countries by 2020 (European Commission, 2019). Considering the DA objectives such 

as: (i) achieving a digital single market, (ii) improving interoperability and standards, (iii) 

enhancing online trust and security, (iv) promoting worldwide high-speed Internet access, (v) 

investing in research and innovation, (vi) promoting digital literacy, skills and inclusion; and 

(vii) harnessing the benefits provided by the ICT sector for EU citizens, it can be claimed that 

the potential and the perspectives of the ICT sector in EU countries are highly recognized and 

therefore supported from the national levels. 

 

 

The ICT, economic growth and economic development: the relationship 

and the indicators 
 

Various  studies exploring  the relationship between ICT sector and the economic growth and 

development, resulting with different findings namely: (i) general insights referring explored 

relationship globally (Maldoom, Marsden, Sidak and Singer, 2005, Cartelli and Palma, 2009; 

Nashab and Aghaei, 2009; Bankole,  Shirazi and Brown, 2011), (ii) findings relevant for EU 

countries only (Rohman and Bohlin, 2010, Cortés and Navarro, 2011; Laitsou, Kargas and 

Varoutas, 2017),  and (iii) comparison results indicating that the positive effects of ICT on the 

economic growth and productivity in EU lag behind the US countries (van Ark, 2002, van 

Ark, Inklaar and McGuckin, 2003; Daveri, 2004; McCauley, Lofthouse, Kekic and Kenny, 

2004; Timmer and  van Ark, 2005; van Ark, O'Mahony and Timmer, 2008; Inklaar, Timmer 

and van Ark, 2008). 
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Moreover, for proper understanding the mentioned concepts some clarifications ought to be 

done. Namely, the concept of socio-economic growth is distinguished from the concept of 

economic development. Economic growth is a shift in quantity and presents a quantitative 

change reflected in physical indicators, such the rise in employment and investment (Todaro 

and Smith, 2003). According to Amaedo (2019) economic growth is considered as an increase 

in the production of goods and services over a given period measured through different 

indicators, mainly quantitative ones such as Gross Domestic Product (GDP), Gross National 

Product (GNP) and Gross Domestic Product (GDP) per capita. On the other side, the 

economic development concept’s features are: (i) it is created within the economic system; (ii) 

it appears in discontinuity, and (iii) it leads to significant qualitative changes, namely working 

and business conditions, resulting in new equilibrium conditions (Schumpeter, 1982). 

Development is therefore a process of complete structural change in society, while growth is 

only a component of development and one of its many drivers. 

 

Regarding related indicators, the most commonly used indicators of economic development in 

mentioned studies are the gross domestic product and the gross national income per capita 

(Bankole et al. 2011; Cortés and Navarro, 2011; Laitsou, et al. 2019). Furthermore, the 

indicators of the ICT sector development referred as above are like: the availability of 

broadband Internet by country (Maldoom et al., 2005), the application of e-learning and 

related concepts in the education (Cartelli and Palma, 2009) and the share of internet sales and 

R&D investment in ICT sector (Cortés & Navarro, 2011). According to Bankole et al. (2011), 

the impact of ICT sector on economic development varies by countries and depends on many 

factors. Those factors are the level of economic development, the level of household income, 

the market situation, etc. The empirical results of numerous studies (van Ark, 2002, van Ark 

et al, 2003, Daveri, 2004; McCauley, et al. 2004; Timmer and van Ark, 2005; van Ark et al., 

2008; Inklaar et al, 2008) pointing out that the increase in ICT development produces the 

added value, in the US, but not in EU countries.  

 

Although the importance of quantitative growth indicators remains indisputable, the same 

ones often cannot explain and measure developmental outcomes occurred simultaneously in 

different spheres of social life, in a particular country and under the particular circumstances. 

In that context, as the qualitative shift in this research the authors argued the use of more 

comprehensive indicators of the economic and the ICT development. 

On the same line, as complex (composite) indicators of economic development (Klugman, 

Rodríguez and Choi, 2011) often and recently used are: Global Competitiveness Index (GCI), 

Human Poverty Index (HPI), Physical Quality of Life Index (PQLI), and also one of the 

almost most commonly used Human Development Index (HDI). The last HDI is a composite 

index comprising three sub-indices: (i) the index of life expectancy according birth, (ii) an 

educational index measured by the mean of the duration of education or the expected duration 

of education, and (iii) the standard of living measured by gross national (or social) income per 

capita (PPP US $) (Conceição,  2019).  

 

As an indicator of the ICT sector development and as the factor of the countries’ economic 

development is used the Digital Economy and Society Index (DESI). The DESI compares EU 

countries with other countries with respect to five key digital economy dimensions, and as 

such illustrates the ICT sector complexity. The DESI has been established by the European 

Commission with intention to: (i) originate the transformation of society from analogue to 

digital, (ii) increase the growth potential of the European digital economy, (iii) monitor and 

evaluate annually the development of key dimensions (5 in total) of the digital economy in 
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EU countries and (iv) bring closer to population the purpose of necessary reforms that precede 

the digitalization of the economy.  

The key 5 related dimensions are: (i) connectivity (an indicator of the implementation of 

broadband infrastructure and its quality), (ii) human capital (an indicator of the skills required 

to use the digital technologies), (iii) use of the Internet (an indicator of online services use 

such as on-line content, video calls, online shopping and banking), (iv) integration of digital 

technology into the business (indicator of e-commerce use versus to the whole business), and 

(v) digital public services (indicator of public services digitization, namely e-government and 

e-health) (European Commission, 2019).  

 

 

Research framework: variables, hypotheses and methodology 
 

Research variables and hypotheses 

 

Based on all above elaborated, the dimensions of DESI are used as the independent 

(explanatory) variables, while the HDI presents the dependent variable. The research variables 

in details are enclosed in Table 1. 

 

Table 1: The research variables specifications 

Variable Indicator 
Variable 

Type 
Abbreviation 

Expected 

Sign 
Source 

Human 

Development Index 

The main indicator of 

economic development 

within the country 

dependent HDI / HDR
64

 

Broadband Internet 
% of households using 

the broadband internet 
independent HousUsBro + Eurostat 

ICT professionals 

employed 

domestically 

No of ICT professionals 

employed (in 000) 

in total employment 

independent ICTemploy +/- Eurostat 

Internet usage per 

individual 

% of people (Internet 

users) within the country 
independent IndUsInt + Eurostat 

the use of e-

commerce in the 

enterprise 

% of enterprise using 

e- commerce 

 

independent EnterprECOMMpurch + Eurostat 

 

E-government 

% of individuals using 

government services 

 

independent 

 

Egovermen 

 

+/- 

 

Eurostat 

Source: Authors’ research output 

 

Furthermore, with the intention to analyse the impact of ICT sector on the economic 

development of EU countries, the main and ancillary research hypotheses are defined as 

follows: 

 

H1: There is a statistically significant impact of the development of the ICT sector, expressed 

through the selected indicators, on the economic development of EU countries. 

H1a: All these indicators have a positive impact on the economic development of EU 

countries. 

 

Research methodology  

 

 
64 UNDP: Human Development Data (1990-2018) retrieved from  http://hdr.undp.org/en/data 
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There are several advantages of panel data methodology in empirical analysis when it is 

crucial to analyse available time series data and space data i.e. countries, firms or even 

individuals. According to Škrabić Perić (2014) panel models allow for larger number of 

explanatory variables, larger sample of countries, longer time periods under analysis and 

greater complexity in the relationships between selected model variables. One of the most 

important advantage is that panel data modelling allows for the control of heterogeneity in the 

sample, while there is also possibility to relax the assumption of independence and 

homoscedasticity with the use of appropriate estimator (Višić and  Škrabić Perić, 2011). 

Considering the sample characteristics in this research, and the dynamic nature of the control 

variables, the model specified for this research is dynamic panel data model presented with 

the following formula: 

 

𝐻𝐷𝐼𝑖𝑡 =  µ +  𝛾𝐻𝐷𝐼𝑖,𝑡−1 + 𝛽1𝐻𝑜𝑢𝑠𝑈𝑠𝐵𝑟𝑜𝑖𝑡 + 𝛽2𝐼𝐶𝑇𝑒𝑚𝑝𝑙𝑜𝑦𝑖𝑡 + 𝛽3𝐼𝑛𝑑𝑈𝑠𝐼𝑛𝑡𝑖𝑡

+ 𝛽4𝐸𝑛𝑡𝑒𝑟𝑝𝑟𝐸𝐶𝑂𝑀𝑀𝑝𝑢𝑟𝑐ℎ𝑖𝑡 + 𝛽5𝐸𝑔𝑜𝑣𝑒𝑟𝑚𝑒𝑛𝑖𝑡 + 𝛼𝑖 + 𝜀𝑖𝑡 

𝑖 = 1,2, . . . ,28, 𝑡 = 2011,2012. . . ,2017 

where i=1, 2…, N counts for each country in the panel and t=1, 2…, T states the year of the 

analysis. Besides, µ refers for an intercept; γ is a parameter of lagged dependent variable and 

β1, β2, β3, β4, β5, β6 denote the parameters of exogenous variables. It is assumed that εit are 

IID (0, σε 2) while αi represents the unobservable individual-specific effect that is time 

invariant and it accounts for any individuals. 

 

 

Research findings 
 

Descriptive statistics 

 

Descriptive statistics of the data is presented in Table 2. 

 

Table 2. Descriptive statistics 
Variable Ar.Sred. Stand.Dev. Min. Max. I N 

HDI 0.8745  0.0385269        0.782        0.938 28 196 

HousUsBro 0.745051 0.1286956 0.5571429 0.9071429 28 196 

IKTemploy (u tis.) 267.5566 383.4336 5.4 1619.6 28 196 

IndUsInt 0.742402 0.1589218 0.5467842 0.9472677 28 196 

EnterprECOMMpurch 0.312602   0.1788019 0.1 0.6314286 28 196 

Egovermen 0.4804592 0.1850746 0.1171429 0.8542857 28 196 

Source: Authors’ research output. 

Note: all tests done in this paper are run in the statistical software package Stata 14.2. 

 

The Table 2 indicate that the average value of HDI in EU-28 countries is 0.8745. Given that 

the maximum number of index is 1, it can be confirmed that EU countries have a high level of 

index of human development, that is, the overall quality of life in these countries is on 

average high.  

The next step is to interpret each independent ICT variable. The first of these is the percentage 

of households that use broadband internet. On average, about 75% of households use 

broadband, where the least-used country has broadband coverage of about 56%. Next variable 

is the share of employed professionals in ICT relative to the total population, and it was on 

average around 3.4%. Variable internet use per individual has shown that on average about 
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74% of EU-28 residents are using the internet, with the smallest share of 55% in the total 

population, and the highest at about 95%. The next indicator is the percentage of e-commerce 

in enterprises, which averages around 31% in EU-28 countries, with the lowest being 10% 

and the highest around 63%. Finally, the use of e-government services per individual is about 

48% on average for the sample countries, where the lowest value is about 11% and the highest 

is about 85%. Thus, the variation in explanatory variables could explain the different levels of 

HDI for the countries in the sample. 

 

Testing hypothesis and findings overview  

 

To run panel data analysis, and to estimate the model properly, the multicollinearity among 

independent variables has to be checked. Thus, a pair wise correlation matrix is calculated 

revealing if there is a multicollinearity problem in the model. Multicollinearity is the 

occurrence of high intercorrelations among independent variables in a multiple regression 

model, and it can lead to distorted or unreliable results when determining how well each 

independent variable can most effectively predict a dependent variable in a statistical model. 

Furthermore, multicollinearity can lead to wider confidence intervals and less reliable 

probability values (P values) for independent variables (Kenton, 2018).  

 

Table 3. Pair wise correlation matrix 
Variable HDI HousUs~o IKTemploy IndUsInt Enterp~h Egover~s 

HDI 1.0000       

HousUsBro 0.6660 1.0000      

IKTemploy 0.4316 0.2963 1.0000     

IndUsInt 0.4879 0.3702 0.0133 1.0000    

EnterprECO~h 0.5852 0.4051 0.3075 0.2837 1.0000   

Egoverment~s 0.7233 0.6102 0.0610 0.5642 0.3828 1.0000  

Source: Authors’ research output 

 

Table 3 presents the overview of the degree of correlation between the model variables. The 

highest degree of correlation is between the variables: use of e-government services and the 

number of households using broadband, which is approximately 0.6. However, according to 

Gujarati (2009), a serious multicollinearity problem does not occur until these numbers 

exceed the value of 0.8, so it can be concluded that there is no multicollinearity problem in the 

specified model. 

Finally, using statistical software Stata 14.02, the model of determinants of HDI is estimated 

using Blundell-Bond estimator and presented in Table 4.  

 

Table 4. Estimation results 
Variable Model 

 HDI 

L.HDI 0.979*** 

 (0.0187) 

HousUsBro 0.00451*** 

 (0.000922) 

IKTemploy -0.00000193*** 

 (0.000000647) 

IndUsInt 0.000708* 

 (0.000392) 

EnterprECOMMpurch 0.00156** 

 (0.000738) 

Egovermentindividuals -0.00668*** 
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 (0.00198) 

_cons 0.0208 

 (0.0153) 

Number of observations 

Number of countries 

Number of instruments 

Sargan test 

AR (1) -p value 

AR (2) -p value 

168 

28 

26 

0.5762 

0.0809  

0.5417 

The brackets contain standard error values 

* p <0.1, ** p <0.05, *** p <0.01 - Interpretation of statistical significance 

Source: Authors’ research output 

 

Table 4 shows the results of the model as well as the results of the Sargan test and the first 

and second-order serial correlation test. As the methodology requires, before analysing the 

model results, diagnostic tests of model validity are performed. For this purpose Sargan test 

and tests for serial correlation are used. Additionally, when conducting a panel analysis, it is 

always necessary to check the number of instruments used. According to Roodman (2009), if 

the number of instruments exceeds the number of observations (in this case the number of 

countries observed), the estimator will become biased and the Sargan test may mislead the 

model of endogeneity. 

This is not the case in this model, since the number of instruments is 26 and the number of 

countries is 28. This proves that the model is not biased, and a Sargan test value of 0.5762 

approve that there is no endogeneity problem in the model, since the p-value of this model is 

higher of 0.05.  

For serial correlation in dynamic panel data, Arellano and Bond (1991) derived two tests: test 

for the first-order serial correlation (labeled AR(1)) and the test for the second-order serial 

correlation (labeled AR(2)) in differenced residuals. Null hypothesis of both tests posits that 

there is no serial correlation and no misspecification of the model if there is no second-order 

serial correlation. Since p-value of AR (2) test in the specified model is 0,5417, the null 

hypothesis test is not rejected. Finally, since the lagged dependent variable is less than 1, 

positive and statistically significant, the stationarity condition is fulfilled and the use of a 

dynamic panel model in this paper is justified. 

 

After validation of the model, it is necessary to interpret the results obtained in the model and 

confirm that they are in line with the expected results. The first explanatory variable is the 

percentage of households using broadband Internet, or broadband. Costa (2016) outlines 

three main ways in which this variable can contribute to economic growth: (i) better access to 

global labour markets, (ii) increased workplace productivity and (iii) increased GDP growth, 

due to the business processes improvement, innovation fostering with new customer 

applications and services, and improving the business efficiency. 

 

The second explanatory variable within the model is the number of ICT professionals 

employed domestically, and its impact on economic development is negative. This can be 

explained by the fact that investing in the education and training of people to become an ICT 

professionals is a long and expensive process and that it takes long time (than it was 

encompassed in this paper) to turn this contribution into a positive influence. Furthermore, 

another possible explanation is that once these workers finish education and training, they 

decide to move out of the country where they were educated, thus making the negative 

balance of the government investment in education (OECD, 2001). Therefore, if the number 

of people employed in ICT industry is growing on a yearly basis, this brings a higher cost to 

the country with negative investment balance in the education in ICT, because it means that 
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ICT workers come from abroad. Lastly, as this sector is profitable and offers the opportunity 

to make good profits, people from other sectors tend to work in ICT, creating redundancies in 

ICT, and a shortage of employees in other sectors. Consequently, the labour market 

imbalances occur, which negatively affects counties’ economic growth. 

 

The third explanatory variable within the model is internet usage per individual. This 

variable contributes positively to economic development, and according to Manyika and 

Roxburgh (2011), there are three main reasons for this: strong contribution to GDP growth 

due to the rise of online trade, the improvement of the living standards and constant 

promotion of business transformation and economic modernization through internet. 

 

The fourth explanatory variable relates to the use of e-commerce within the enterprise, and 

it has a positive impact on economic development. Albăstroi (2007) screened several aspects 

of this variable, which could promote and give values to economic development, such as 

enabling businesses to sell goods and services in international markets (thus empowering 

international transactions) not only in domestic ones; creating new opportunities for SMEs to 

participate in international and/or global trade and encouraging the process of economic 

activities fragmentation. Thus, e-commerce is becoming an essential mean of counties’ 

integration in the global economy. 

 

The last explanatory variable studied in the model is the use of E-government services per 

individual, and this has had a negative impact on economic development. This can be 

explained by the fact that in order to achieve e-government services, an individual 

government need to highly invest in the successful building and implementation of these 

services, which costs money and time. Since government spending has a negative impact on 

GDP (Mitchell, 2005) and GDP is one indicator of economic development, it is clear why this 

variable has a negative impact on it. 

 

The above mentioned confirms that there is statistically significant impact of the development 

of the ICT sector, expressed through selected explanatory variables (i.e. DESI components), 

on the economic development of European countries. According to the p-values within the 

model, it can be confirmed that all variables are significant at values of 1%, 5% and 10%.  

Additionally, the results show that out of the 5 explanatory variables studied, 3 of them have a 

positive effect on the economic growth (use of the broadband, use of the Internet per 

individual and the use of e-commerce in enterprises), while two variables have a negative 

impact on economic development (number of ICT professionals employed and use of e-

government services). Thus, the auxiliary hypothesis H1a: All indicators have a positive 

effect on the economic development of the countries studied, should be partially accepted.  

 

 

Conclusion 
 

This paper has sought to contribute to the raised and ongoing scientific interest on the 

contribution of ICT industry to the economic growth and development. The research aim was 

to determine how ICT affect the development of EU countries. Because social aspects are 

often overlooked when examining the impacts of these variables, research looked at both, 

social and economic aspects, for a more comprehensive and better account of the situation 

within EU countries.  

To bring the new insights, a not often analysed group of explanatory variables and dependent 

variable was chosen for the study. Furthermore, this study brought the novelty to the 
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empirical research by panel model specification, specific time-period under study (2011-17) 

and data sample, i.e. EU 28 member states.  

Due to the breadth of the variables taken into the model estimation, a more realistic picture of 

the state of economic development in the countries under study was obtained. The findings 

suggested that at EU 28 level investing in parts of the ICT sector such as broadband 

expansion, e-commerce growth and encouraging online activities is favourable for economic 

development. On the other hand, EU countries should start encouraging people to invest their 

knowledge and resources into their own countries, i.e. to work domestically, as well as to 

reduce government spending on e-services investments or repurposing them, since the results 

show the negative effects on economic development. 

 

Finally, the research results can serve as a guide for the further ICT sector development, and 

for finding ways to improve people's lives due to ICT and to stimulate economic growth in the 

observed countries. With smart and well-planned development of ICT sector and 

implementation of its products and services, contribution can be made in areas of life quality 

for both individuals and nations. 
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