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while Use of Internet and Digital Public Services have the lowest impact of 15%. 
Within dimensions, the sub-dimensions also have different weighting system shown 
in Figure 2 (European Commission, 2017). 

Figure 2: Digital Economy and Society Index structure 

Source: Authors, based on European Commission (2017) 

Analysing the structure and methodology used for computation of the DESI, we 
can conclude that the indicators are carefully examined, selected and appropriate 
for the phenomenon they measure. Also, as one of the biggest shortcomings of 
numerous global index methodologies is equal weighting system (Jovanović et al., 
2017; Šegota et al., 2017), we can say that this is not the case with DESI, since the 
different significance of certain digitalization aspects has been considered. Finally, 
all indicators at the lowest level of the hierarchy are quantitative, so they provide 
objective measures of performance regarding the achieved level of digitalization.

To objectively examine the relationship between the digitalization process 
and sustainable development, we measured the correlation between the DESI 
and selected set of indicators that measure certain (or all) aspects of sustainable 
development. We compared the DESI results with the following global indices:

•	 Global Competitiveness Index

•	 Global Innovation Index
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•	 Gross Domestic Products

•	 Global Entrepreneurship Index

•	 The Good Country Index

•	 Sustainable Development Goal Index

•	 Sustainable Society Index

There is still no widely accepted index that measures overall sustainability, but some 
of them deal with one or more SD dimensions (Savić et al., 2016). In this research, 
we use indices explicitly defined for this purpose, but since their methodologies are 
still developing (Sustainable Development Goal Index started being measured in 
2015), or not measured each year (as Sustainable Society Index), we used measures 
that relate to some SD dimensions and are widely accepted.

To examine macromarketing role in the process of digitalization, we included 
measures of Hofstede’s cultural dimensions in the research. Also, culture is identified 
as the fourth dimension of SD, but not included in any official methodology for 
measuring sustainability level. Thus, this was another reason to include a cultural 
aspect in the research.

Having in mind that not all examined indices measure each SD aspect, we classified 
them based on the set of indicators they are compounded of (Table 1). After the 
explanation of each methodology, we noted the dimension they are related to. 

3. Methodology

Further, we will briefly explain the subject matter of each index. Global 
Competitiveness Index (GCI) is measured by the World Economic Forum and 
assesses the global competitiveness of 137 countries. It also gives an insight 
into the catalysts of the economy that are crucial for the further development 
and prosperity (WEF, 2017). The indicators of this methodology are oriented on 
economy (i.e. quality of roads, pay and productivity, company spending on R&D, 
etc.) and society development (i.e. Secondary education enrolment rate, Internet 
users, quality of education, etc.). 

Global Innovation Index (GII) measures innovation performance of 127 world 
economies. Cornell University, INSEAD Business School, and World Intellectual 
Property Office annually publish The Global Innovation Report and provide data 
related to the innovative activity of countries through the set of 81 indicators 
(Cornell University et al., 2017). As in GCI, the components of this index are 
related to economy and society. The only single indicator used in the research for 
the comparison with the digitalization level is Gross Domestic Product (GDP), 
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as one of the main indicators of a country’s economic performance (Syrquin, 
2011). We also examined the scores of the Global Entrepreneurship Index 
(GEI) published by the Global Entrepreneurship and Development Institute. 
This index measures the health of 137 entrepreneurial ecosystems by measuring 
entrepreneurial attitudes, abilities, and aspirations (GEDI, 2017). Although 
entrepreneurial activities are not an explicit part of the sustainable development, 
they relate to the social activities within the economic system, so it is also 
connected to the economy and society dimensions of SD (Levi Jakšić et al., 
2015). 

Another global index examined in the research offers a slightly different 
perspective – the Good Country Index (GoCI). Unlike other measures that are 
oriented mostly towards economic and social performance, this index measures 
the contribution of a country to “the common good of humanity” (Good Country, 
2016). The Good Country organization collects the data from the official 
institutions and evaluates the “goodness” of a country through its contribution 
to seven dimensions: Science and Technology, Culture, International Peace and 
Security, World Order, Planet and Climate, Prosperity and Equality, and Health 
and Wellbeing. Unlike previous indices, this relates to all three sustainability 
aspects: economy, environment and society. The listed indices are not primarily 
oriented towards measuring sustainability but are focused on one or more 
dimensions. Thus, we included methodologies developed solely to measure the 
sustainable development: Sustainable Development Goals Index and Sustainable 
Society Index. Sustainable Development Goals Index (SDGI) is the result of a 
worldwide study that evaluates how much each country contributes to achieving 
the Sustainable Development Goals. The Sustainable Development Solutions 
Network and the Bertelsmann Stiftung annually publish these reports with 
guidelines to leaders how can identify priorities and track progress in achieving 
the goals (Bertelsmann Stiftung and SDSN, 2017). Sustainable Society Index 
(SSI) is another measure of sustainability level that the Sustainable Society 
Foundation publishes every two years. The SSI calculates the performance at 
three levels: 21 indicators, 7 categories, and 3 basic SD dimensions (Economic, 
Environmental, and Human Wellbeing) (SSF, 2016a). However, this index does 
not provide the aggregate measure of sustainability, but three different scores for 
each dimension. Thus, we compared the DESI result with each of the three SSI 
components. 

None of the listed indices includes the cultural perspective of a nation, although 
it is identified as an important component of adopting technological changes 
or component that moderates technology adoption, usage, and infusion (Srite, 
1999). Kovačić (2005) in his work asserts that cultural values relate to technology 
readiness. Others explored relationship between different national cultural 
dimensions on technology acceptance or technology readiness (Sun, Lee and 
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Law, 2018; Khalil, 2011; Yoon, 2009; Parasuraman, Edvardsson and Gustafsson, 
2004). Thus, we included Hofstede’s cultural dimensions scores for the selected 
set of countries. Hofstede’s cultural dimensions approach is one of the most 
widely used tools that measure cultural characteristics of a nation (Hofstede, 
1984; Masleand and Hoorn, 2009). We explored correlations with each of the six 
defined dimensions. Each country achieves a certain score on a scale from 0 to 
100. 

Power Distance dimension describes the level of orientation towards hierarchy. 
Countries that have high scores on this dimension accept unequal distribution of 
power since low scores mean that power is equally distributed among society. 
Individualism vs. Collectivism describes the strength of the community in the 
society. A high score on this dimension means that people are not willing to take 
other people’s responsibility, unlike those with low scores that are loyal to the 
group they belong to and stand for their interest. 

Masculinity vs. Femininity describes the roles of men and women in society. 
Highly masculine societies defer the roles depending on the gender, and money 
and achievement are important determinants of success, while the feminine 
societies more orients towards the quality of life, and it is considered that men 
and women roles are overlapping. Uncertainty Avoidance measures the level to 
which people are willing to deal with the anxiety and are capable of accepting the 
risk. A high score on this dimension defines that society prefers the situation that 
they can control and situations that can predict, while the lower score signifies the 
relaxed and open communities. 

Long-term orientation describes the degree to which people are oriented on past 
and tradition. Nations with low scores are more religious, nationalists, and are not 
easy to accept societal changes and thus are marked as short-term oriented, while 
high scores describe the nations that are more persistent, pragmatic, thrifty and 
respect education. Indulgence vs. Restraint measures a society’s characteristics 
regarding enjoying life. Nations with low scores are restraint, pessimistic and 
are regulated by strict social norms, while high score describes societies that are 
more optimistic and focused on personal happiness (Hofstede, 2011). 

4. Empirical data and analysis

To compare the results and derive conclusions, we collected data from 2014 to 2017 
(since the European Commission started measuring DESI in 2014) for EU countries 
(the scope of DESI). The SDGI values are available only for 2016 and 2017, while 
the SSI is measured every two years and thus the results are provided only for 2014 
and 2016.
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Table 1: SD dimensions and data source for the selected indices

Measure SD component Data source
GCI Economy, Society WEF (2014) WEF (2015) WEF (2016) WEF (2017)

GII Economy, Society

Cornell University et al.(2014) 
Cornell University et al. (2015) 
Cornell University et al. (2016) 
Cornell University et al. (2017)

GDP Economy Eurostat (2018)
GEI Economy, Society GEDI (2014) GEDI (2015) GEDI (2016) GEDI (2017)
GoCI Economy, Society, Environment Good Country (2017)
SciTech Economy
Culture Society
Intern.Peace & Security Society
World Order Society
Planet & Climate Environment
Prosperity and Equality Economy, Society
Health and Wellbeing Economy, Society
SDGI Economy, Society, Environment Kroll (2015) Sachs et al. (2016) Sachs et al. (2017) 
SSI Economy, Society, Environment SSF (2016b)
HCD Culture Hofstede Insights (2018)

Source: Authors

All data were collected from the official reports, websites, and databases, and 
the sources are given in Table 1. Also, the table lists the dimensions of sustainable 
development that is addressed by the selected indices. To calculate the correlation, 
we used StatSoft’s software Statistica (StatSoft, 2018). We measured the Spearman’s 
correlation coefficient for comparing the Good Country Index and DESI since the 
data from the GoCI methodology is ordinal (ranks). For the rest of the data, we 
calculated Pearson’s correlation coefficient. Although correlation coefficients do not 
imply causal relationship, they show the linkage between the observed variables and 
the strength of the link. The results are discussed in the next section. 

Correlations from Table 2 show that most of the measures significantly correlate 
with the DESI values (numbers flagged). GCI, GII, and GEI have a strong positive 
correlation with DESI for each year (from 0.7667 to 0.8856) which means that 
highly digitalized countries are more likely to be more competitive, innovative, and 
entrepreneurially oriented on the global market. The similar situation is with the 
GDP level, which shows high positive correlation from 0.6125 to 0.6623 with DESI 
index. This can be labelled as expected because higher digitalization level can be 
related to the higher standard level of the countries. However, it is not as high as the 
previous measures, which proves that the economic standard is not the only aspect 
that is related to the more digitalized societies.
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Table 2: The correlation results

Measure SD component
DESI

2014 2015 2016 2017
GCI Economy, Society 0.8047* 0.8655* 0.8546* 0.7667*

GII Economy, Society 0.8071* 0.8745* 0.8682* 0.8564*

GDP Economy 0.6687* 0.6827* 0.6614* 0.6883*

GEI Economy, Society 0.8797* 0.8712* 0.8856* 0.8521*

The GoCI Economy, Society, 
Environment 0.6125* 0.6623* 0.6519* 0.6377*

SciTech Economy 0.3175 0.3290 0.3372 0.2874

Culture Society 0.7767* 0.8095* 0.8161* 0.8084*

Intern. Peace & Security Society 0.2759 0.3131 0.3098 0.2868

World Order Society 0.5249* 0.5397* 0.5008* 0.5101*

Planet & Climate Environment 0.1527 0.1587 0.1637 0.1544

Prosperity and Equality Economy, Society 0.5435* 0.5955* 0.6015* 0.5709*

Health and Wellbeing Economy, Society 0.7225* 0.7564* 0.7493* 0.7504*

SDGI Economy, Society, 
Environment N/A N/A 0.8302* 0.6771*

SSI Economy, Society, 
Environment N/A N/A N/A N/A

Human Wellbeing Society 0.5488* N/A 0.6132* N/A

Environmental Wellbeing Environment -0.5642* N/A -0.5890* N/A

Economic Wellbeing Economy 0.3156 N/A 0.3199 N/A

H
of

st
ed

e’
s d

im
en

si
on

s Power distance Culture -0.7201* -0.7079* -0.6992* -0.5613*

Individualism Culture 0.5593* 0.5607* 0.5528* 0.5980*

Masculinity Culture -0.3814 -0.3610 -0.3870 -0.3465

Uncertainty Avoidance Culture -0.6427* -0.6598* -0.6470* -0.5791*

Long term orientation Culture -0.0681 -0.0772 -0.0920 0.0295

Indulgence Culture 0.6932* 0.7092* 0.7246* 0.6844*

*significant at p< 0.05; N/A – the data was not available for the observed years
Source: Authors

The Good Country Index also has a strong positive correlation with DESI (from 
0.6125 to 0.6623). These results indicate that countries with higher level of 
digitalization tend to contribute more to humanity. This tendency can also be 
considered as a certain aspect of sustainability if we assume that these kinds of 
contribution and responsible behaviour are leading towards higher sustainability. To 
have results on correlations between the observed indices and DESI more visually 
comparable we created Figure 3.
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Figure 3: Statistically significant correlations of the observed indexes and DESI 

Source: Authors

If we focus on the sustainability indices, SDGI also strongly correlates with the 
DESI with correlations of 0.8302 and 0.6771. 

From a cultural perspective (Figure 4), the results show that Power distance 
dimension has a high negative correlation with DESI. Also, it has been identified 
that more risk-oriented countries (have lower Uncertainty Avoidance scores) have 
medium to a strong negative correlation score (-0.5791 to -0.6470). 
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Figure 4: Statistically significant correlations of Hofstede’s components and DESI 

 

Source: Authors

Furthermore, Individualism has a medium positive correlation with digitalization 
(0.5528 to 0.5980). Long term orientation does not detect any relationship with the 
digitalization level. In the end, Indulgence has strong positive correlation with the 
level of digitalization (0.6844 to 0.7246). 
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5. Results and discussion

If we examine the components of GoCI and the results given in Table 2, Science 
and Technology development have low positive relationship with DESI, which at 
first do not seem logic, but this value in the GoCI methodology is computed based 
on the number of international students, journal exports, international publications, 
Nobel prizes, and patents, and is not closely linked to the ICT development. 
Cultural component, however, has a strong positive relationship with digitalization 
level, as well as Health and Wellbeing. World order, and Prosperity and Equality 
have a medium positive correlation with the level of digitalization. These results 
again emphasize that social components of the countries are influenced positively 
with the process of digitalization. On the other hand, for International Peace and 
Security does not identify the statistically significant relationship, although it is 
positive. Also, for Planet & Climate component, the only component related to 
environmental dimension, there is a weak positive correlation, which means that 
does not have a statistically significant relationship with digitalization level.

Table 2 and Figure 3 point out that sustainability index SDGI strongly correlates 
with DESI. This implicates that, according to this measure, more digitalized 
societies tend to perform better in achieving sustainability goals. To have 
another perspective, we can investigate the SSI correlation results, since this 
index diversifies three components related to the sustainability dimensions and 
do not provide a single (composite) measure of sustainability. Human Wellbeing 
component (related to the social dimension) has a positive relationship with the 
digitalization, meaning that digitalized societies have more satisfied basic needs and 
better education. In comparison to Environmental Wellbeing, DESI has a negative 
relationship. This is an important implication since it signifies that societies with 
higher digitalization level are scoring low regarding climate, energy use, renewable 
energy, consumption etc. 

The research also examined cultural component according to Hofstede’s dimensions 
of culture (Figure 4 and Table 2) and shows several trends. Namely, Power distance 
dimension has a high negative correlation with DESI. Also, it has been identified 
that more risk-oriented countries (have lower Uncertainty Avoidance scores) tend 
to be more digitalized. In addition, results show that collectivistic societies have 
a lower level of digitalization than the individualistic (Individualism component). 
Surprisingly, Long term orientation does not detect any relationship with the 
digitalization level. This signifies that there are no differences found in accepting 
the digitalization between the traditional and future-oriented societies. In the end, 
Indulgence has a strong positive correlation with the level of digitalization. This 
result indicates that the level of digitalization is higher in the societies that tend 
to enjoy life and have fun in comparison to the restraint countries that resist the 
fulfilment of desires. Hofstede’s cultural dimensions are used in this research, but, it 
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would be interesting, related to macromarketing efforts, to explore different cultural 
tools that Fons  Trompenaars and Shalom Schwartz developed (Trompenaars and 
Hampden Turner, 2000; Schwartz, 2006). 

Although we have derived important implications, this research has certain 
limitations. Firstly, the set of countries is narrowed to 28 EU countries because 
of the scope of DESI. This is important because cultural differences may be even 
stronger, and conclusions may significantly differ when the rest of the world 
countries are included (especially Asian and African). However, this cannot 
be changed if some new official measures occur or the European Commission 
methodology changes the scope of DESI. Regarding methodologies for 
measuring sustainable development, SDGI is still young methodology, and SSI 
is not measured annually and does not provide a unique score on sustainability. 
Furthermore, observing countries based on the current level of development would 
help researchers to distinguish between knowledge and information society. This 
approach would be interesting to be applied in further research. In this research, we 
used Hofstede’s model of cultural dimensions to explore values and relationship 
that society has on DESI. However, other methodologies can be applied to explore 
relationship with macromarketing efforts, especially related to digitalization and 
sustainability. As current research focuses only on exploring wheatear and how 
digital transformation affects sustainable development, it would be interesting to 
explore to what extent these elements influence sustainable development. We 
suppose that there will be differences among different cultures and especially in 
cultural dimensions as current research indicated. Also, there is a possibility to 
structure the model of implications for policymakers with specific macromarketing 
tools that should be applied for easier implementation of technological changes into 
a society based on the cultural dimensions. 

6. Conclusions 

Technological changes are rapid. They significantly shape our society. Since 
the length of the waves is shortening, it demands quick and agile reaction on 
the market. Currently, we are living in the era of digital transformation. Digital 
technologies are changing all business aspects, and new challenges are occurring. 
In adopting these changes, macromarketing has a special role with its specific 
approach. Nonetheless, man must not forget his natural environment in chasing 
the economic development. Thus, developing sustainably has been set as a priority 
action, and the hypothesis was proposed that that digitalization affects sustainable 
development. Consequently, two questions emerge: Whether and to what extent 
digital transformation affects sustainable development and its components? and 
Whether digital transformation level is affected by the cultural characteristics of 
a society? For answering the posted questions, we conducted a research where 
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the digitalization measure of EU countries is compared with other established 
methodologies that measure one or more sustainability components. The results 
show that digitalization significantly correlates with the sustainable development 
components, indicating that we can confirm our posited hypothesis. Higher 
digitalization level is in a relationship with economic development through higher 
competitiveness, innovativeness, and entrepreneurial activities. Also, GDP is 
higher in more digitalized countries. Nevertheless, not just economic development, 
but the social aspect is also positively influenced by the digitalization. However, 
environment is neglected with a medium negative impact of the digitalization. 
Based on correlations results between different Hofstede’s cultural dimensions and 
digitalization it is noted that cultural differences have a large impact on the process 
of digitalization. More hierarchy, individualism, risk orientation, and readiness to 
enjoy life are leading to higher digitalization. On the other side, traditional societies 
have similar digitalization level as the future-oriented ones. This also leads to the 
conclusion that macromarketing has an important role in accepting digitalization if 
the tools are used and shaped by a nation’s cultural characteristics. 

It has been noted during the research that methodologies used for measuring the 
level of sustainability are not developed enough and that more focus is put on 
the economic and social development. Also, we based our conclusions on DESI, 
measured only for the EU countries. We examined the methodology and concluded 
that it had been carefully developed, with the appropriate structure and weighting 
system. Since the digitalization is an important aspect of today’s development, 
DESI should have a wider scope than 28 countries. This would enable future 
research with a more representative set of countries for deriving implications, 
especially regarding cultural characteristics that are important for shaping the set of 
actions for implementation. 
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 Digitalizacija i održivi razvoj društva – Mjere i implikacije1

Milica Jovanović2, Jasmina Dlačić3, Milan Okanović4

Sažetak

Rad istražuje vezu između digitalizacije i održivog razvoja društva te analizira 
kompozitni indeks koji se primjenjuje za mjerenje digitalne konkurentnosti nacije 
– Indeks digitalne ekonomije i društva (Digital Economy and Society Index – 
DESI). Današnje okruženje je visoko zavisno o tehnološkim sposobnostima. 
Praćenje suvremenog tehnološkog razvoja postaje izrazito važno kako na mikro 
tako i na makro nivou. Jedna od glavnih promjena u modernom poslovanju je 
prelazak od tradicionalnog načina poslovanja prema digitalnom poslovanju kako 
bi se dosegnula viša razina konkurentnosti. Digitalizacija je jedan od glavnih 
pokretačkih sila suvremenog razvoja. Kako bi se prihvatile i implementirale 
promjene koje se dešavaju u društvu potrebno je naglasiti ulogu makro-
marketinškog sagledavanja cijelog procesa promjena. Važno je imati konkretne 
mjere za identificiranje nedostataka, dobrih praksi i praćenja razvoja. S tim ciljem, 
Europska komisija razvila je DESI indeks kako bi mjerila i pratila digitalne 
performanse država članica Europske unije. Rad istražuje DESI metodologiju i 
promatra kako su digitalne performanse EU država povezane s glavnim 
komponentama održivog razvoja: ekonomskim, društvenim i okolišnim. Dakle, rad 
istražuje korelacije između DESI indeksa i ostalih kompozitnih indeksa koji mjere 
komponente održivog razvoja društva. Pored navedenoga, istraživanje obuhvaća i 
povezanost Hofsteadovih dimenzija kulture i digitalnih performansi. Rad 
naglašava važnost digitalizacije kao ključnog elementa održivog razvoja društva. 

Ključne riječi: digitalizacija, održivi razvoj, indikatori performansi, društvo, makro
marketing
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