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Abstract. This paper focuses on the ICT sector digital gender gap divide in a
longitudinal analysis of The Republic of Croatia’s position in the frame of EU-
27. The digital divide, especially the digital gender gap, is currently under the
European Union policy loupe due to developmental efforts and aspires towards
EU-27 lead in a global digital race. The paper explores the share of employed
female ICT specialists in the ICT sector’s total employment, aged 15 to 74, from
2004 to 2019 in the EU-27 countries, emphasising Croatian society placement.
The deviation in standard deviations (Z-score) and percentage deviations of the
European Union countries from the EU-27 average in 2019 was calculated. The
data used for the analysis have been obtained from Eurostat (2020): Employed
ICT specialists. The results show the deviation of women’s employment in the ICT
sector of the EU-27 from the EU-27 average ranges from −1.8 to 2.3 standard
deviations. Croatia surprisingly scores above the EU-27 average. Finally, devel-
opmental recommendations, limitations and further research developments in the
topic frame are stated.
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1 Introduction

Information and communication technologies (ICTs) are underlying all our socio-
economic behaviour. Digital technology is undoubtedly an inseparable part of contem-
porary society, seen as a toolkit in our developmental path towards global prosperity.
In digitalisation omnipresence, we cannot take things for granted regarding numer-
ous cultural, social and individual variations of ICT incidence present across the globe,
described as digital divide (disparities in access, capacity to use and ways of engagement
with ICTs) throughout the literature.

The digital divide issue appears as an obvious obstacle, ameasurable gapbetweendif-
ferent ICT implementation areas, integration, usage, education and employment acces-
sibility for different social groups. The prosperity gap between those with access to ICTs
and the digitally excluded, if not mended, will widen even further and increase inequality
in all other social inclusion areas, resulting in even more significant discrepancies. The
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main focus of this research paper is to explore and present a longitudinal trend and track
patterns of female ICT sector specialists’ quotas movement in Croatian society within
EU-27. Since no previous research on Croatian society has been found in the earlier
literature, this paper is considered a foundation ground for better understanding features
marking the Croatian ICT sector predominantly a male territory.

In presenting the topic frame, this paper comprises five main parts: introduction,
literature review on relevant recent research and introspective on the digital gender
divide, the data and methodology used in research, results and discussion including
recommendation remedies, and final remarks.

2 Literature Review

In terms of technological determinism (the technological process is a societal devel-
opmental driver) [1], digitalisation is the inevitable process of social development,
especially in regards to global socio-economic competitiveness in a new information
society [2, 3]. Contemporary digital society’s necessity [4] is interwoven through all
aspects of our digitalised lives exposing and underlying our global differences, deep-
ening existing old divides between north-south, east-west, rich-poor and nowadays
connecteddisconnected. Digital became a total social fact of our contemporary society
[5].

The digital divide is defined as the gap between individuals, households, businesses,
and geographic areas at different socio-economic levels regarding their opportunities to
access ICT and use the Internet for a wide variety of activities [6].

As Barton writes, “Those who find themselves on the wrong side of the digital divide
including low-income people, those with less formal education, rural populations, the
elderly and olderworkers,women andminorities - suffer further economic, social, health,
and political disparities resulting from disconnection” [7]. Disparities and differentials
have been explained by referring to the socio-economic background, age, educational
characteristics of the user or household, location, ethnicity or disability, with specific
groups of users more disadvantaged than others. Gender evaluation models have been
developed to address power relations between men and women and how these intersect
with class, race, age, religion and other forms of inequalities [8−10].

The digital gender gap is identified, whereby women access and use ICTs less than
men, which can further exacerbate gender inequalities [11]. Therefore, the digital gender
gap is seen as an element of a broader frame of gender inequality. The gender-based
digital gap has numerous causes. Hurdles to access, affordability, (lack of) education and
skills and technological literacy, and inherent gender biases and socio-cultural norms are
at the firm root of gender-based digital exclusion. Enhanced, safer, and more affordable
access to digital tools is critical, as policy interventions address long-term structural
gender biases (as the glass ceiling and gender pay gap persistence) [12−14]. Strong
gender bias in ICT education, training and employment of ICT specialists is present
throughout the European Union (EU), facing two major issues: an overall shortage of
ICT specialists and a vast under-representation of women among them [15].

Recent EU policy development shows a strong focus on the digital economy and
society leaning on smart, green and inclusive Europe idea derived from EU 2020 strat-
egy development [16]. Building upon Digital economy and society index (DESI) data
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from 2014 onwards [17], the newest upgrade through 2030 Digital Compass EU targets
four cardinal digital developmental points: 1. Digitally skilled population and highly
skilled digital professionals, 2. Secure and performant sustainable digital infrastruc-
ture 3. Digital transformation of business, and 4. The digitalisation of public services
[18]. The importance of the digital gender gap has been further emphasised regarding
socioeconomic elements of ICT as ensuring women can efficiently adapt, upskill and
fully practice new digital technologies would benefit productivity and social develop-
ment [19]. Taking into account the fact that women represent more than half of the total
population, our generation venture is to overcome masculine vs feminine stereotypes in
terms of careers, professions, job segregations, social or family context if we strive for
the future societies to be more sustainable, inclusive, democratic and holistic.

Vitores and Gil-Juarez report a slight improvement in women’s proportion in West-
ern countries’ computing fields and alert us of an unexpected declining trend in the last
decade [20]. C. Castaño Collado and J. Webster recognise the role of women’s own
choices as they shape and respond to their balanced work-life career [21, 22]. Simon-
sen & Corneliussen raise the question of ICT employed women with children to reveal
reasons for declining men participation in the ICT sector in Nordic European countries
[23]. Cross-cultural analysis thou does not show male dominance in the ICT sector all
around the globe [24]. Studies conducted in Malaysia [25, 26] have proven how dif-
ferent gender perspective poles (than western civilisation) are a result of differences in
cultural understanding of gender spatial mapping of working spaces where indoors are
prescribed as female and outdoors as male working space.

Furthermore, attracting and keeping women into computing and ICT is often made
in developmental socio-economic terms related to industry shortages [27]. It is esti-
mated by European Institute for Gender Equality (EIGE) that attracting more women
to the Science, technology, engineering and mathematics (STEM) sector would lead to
socio-economic growth, with more jobs (up to 1.2 million by 2050) and increased gross
domestic product over the long term (up to EUR 820 billion by 2050) [15]. Moreover,
in mending the ICT gender gap, it is not just about lost female capital endangering an
economic urge for a European leader in global digital competitiveness race [28], but an
element of a broader social equity puzzle excluding women from core developmental
pathways while consequently depriving the process of digital transformation of a whole
different, female perspective.

Additionally, ICTs are seen as a cornerstone of further socio-economic and environ-
mental transformation toward sustainable development goals [29, 30], although it may
not be seen as a magic wand but need careful planning, implementation, monitoring and
cross-cultural adaptation [31, 32].

3 Women ICT Specialists in Croatia

EU’s DESI structure comprises five dimensions, subdivided further by 12 sub-
dimensions composed of 37 indicators [17]. Our research part falls under the Human
capital dimension, Advanced skills and development sub-division focusing on ICT spe-
cialists due to the point in which ICT sector occupations are traditionally male domain
in EU27, while ICT specialists are at the top of the EU’s skills-shortage list [15].
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Due to the current EU policy focus and further developments in ICT, our paper
focuses on ICT specialists defined as those able to ‘develop, operate and maintain ICT
systems and for whom ICTs constitute themain part of their job’. Therefore, thosewhose
jobs solely concern ICTs (programmers, software engineers and alike) [33].

Figure 1 shows employed ICT specialists as a percentage (%) of individuals in
employment aged 15−74, in EU-27 and Croatia, as well as difference among them.

Fig. 1. Overall employment of ICT specialist, percentage and differences of employment in EU-
27 and Croatia. Source: Authors according to Eurostat (2020) [34]

From 2004 until 2019 percentage of ICT specialists in overall employment is
markedly linearly increased in the EU-27. The increase is moving from 3.1% to 3.9%,
with a single decline in 2011 by 0.6 percentage points. Simultaneously, there is a linear
increase in employed ICT specialists in total employment in Croatia from 1.6% to 3.2%,
with slightly larger annual oscillations. The difference in the percentage of employed
ICT specialists in the EU-27 and Croatia is constantly decreasing from 2004 to 2019. In
2004 the difference was 1.5 p.p., and in 2018 0.3 p.p. In 2019, the difference increased
to 0.9 p.p. The results shown leads us to determine how the ICT sector has grown in the
observed period, both in EU-27 and Croatia, challenging the labour market in assuring
a sufficient labour force to meet the growing needs.

Since 2009, Croatia has had a higher growth rate of ICT specialists than the EU-27
(looking at total ICT professionals, separatelymen and separately women) except during
the financial crisis when the rate of decline is significantly higher than in the EU27. This
difference can be explained by the higher market instability rate for Croatia as one of the
newest EU member states, not jet fully resistant to the financial crisis as the old member
states are with established monetary mechanisms.
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Figure 2 shows the annual dynamics of change in percentage (%) of ICT specialists
in the EU-27 and Croatia for men and women.

Fig. 2. Annual dynamics of change in percentage (%) of ICT specialists in the EU-27 and Croatia,
males and females. Source: Authors according to Eurostat (2020) [35]

From 2004 to 2019, there was a higher increase of women participation in the ICT
sector in the EU-27 than men participation. The year 2008 seems to be a turning point
for Croatia: while the total percentage of ICT specialists in EU-27 and Croatian male
ICT specialists is declining, the percentage of female ICT specialists in Croatia increases
due to a delayed crisis stroke on the Croatian society. During the great financial crisis
until 2012, there was a decline in both male and female ICT specialists in EU-27 and
Croatia. After the great financial crisis, there is a more significant increase in women
ICT specialists’ employment than men in Croatia, except in 2013 and 2016. Croatia
fluctuation reaches the bottom peak for women participation in 2015 when the trend
changes once again towards positive as the Croatian Ministry of Science announced
STEM scholarships for all students involved in STEM studies from 2018 as the last top
peak was reached. It is to be expected that the interest in the area will grow exponentially
for both male and females, as future research will reveal.

According to Eurostat (2020) data, 25.9 thousand ICT specialists were employed in
Croatia in 2004. It represents 0.46% of the total number of employees in the ICT sector
in EU-27 and 1.6% in Croatia. In 2019, there was 53.7 thousand, 0.68% of the total
number of employees in the ICT sector in the EU-27, and 3.2% in Croatia. The share of
women in the ICT sector from 2004 to 2019 did not change significantly, from 21.8% to
20.5%. In 2019, 11.4 thousand women were employed in the ICT sector, i.e. the share of
employed women in the ICT sector in Croatian women’s total employment was 1.5%.
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Figure 3 shows the share of female ICT specialists in the total number of ICT specialists
from 2004 to 2019 in the EU-27 and Croatia.

Fig. 3. Share of female ICT specialists in the total number of ICT specialists, EU-27 and Croatia,
2004−2019 in %. Source: Authors according to Eurostat (2020) [36]

The share of women in the total number of ICT professionals in the EU-27 has been
steadily declining from 2004 to 2018. The share of female ICT professionals in Croatia
in 2004 was below the EU-27 average level and fluctuated pronouncedly almost every
year. The sharp increase of female ICT specialists in the ICT sector steadily increased
from 2018 throughout 2019 and 2019. This result share for Croatia (20.5%) currently is
above the average of the EU-27 countries (18.2%). Overall demographic and educational
data for Croatia do not go in favour of the results gained. They cannot explain the data
presented as Croatian society is in a population deficit since 1995 and a growing trend of
university-educated population reached its peak in 2012 and is steadily declining since
[37]. Evident yearly fluctuation and sharp changes for Croatian female ICT specialists’
participation cannot be explained through this analysis but need deeper introspections.
These should include demographic, educational, horizontal mobility, migration, birth
rate and burn-out syndrome data, labour market offers and demand, race, class, cultural
frame, and female role-model establishment in the ICT sector for the period observed.

4 Data and Methodology

The paper explores the share of employed female ICT specialists in the ICT sector’s total
employment, aged 15 to 74, from 2004 to 2019 in the EU-27 countries. The deviation
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in standard deviations (Z-score) [38] of the European Union countries from the EU-27
average in 2019 was calculated.

Zi = Xi − μ

σ
(1)

Countries are ranked independently or inaccessible from the EU-27 average. The
calculated Z-values are used for a better (more accessible) display of the deviation of
an individual country from the average and the deviation between individual countries.
Sample-based interval prediction is not used, as data on ICT professionals in the EU27
represent the total population. Based on the Z-score calculation, the range of deviations
expressed in percentiles was also calculated [39]. The percentage deviation of countries
from the EU-27 average was also calculated.

The data used for the analysis have been obtained from Eurostat (2020): Employed
ICT specialists [34]. The broad definition of ICT specialists term is based on the ISCO08
classification. It includes ICT servicemanagers, ICT professionals, ICT technicians, ICT
installers and servicers - % of individuals in employment aged 15−74, and Employed
ICT specialists - % of women in employment aged 15−74. Data on total employment
(male and female) in the EU-27 were also used for comparison [34−36].

5 Result and Discussion

Table 1 shows the share of women ICT specialists in the total employment of ICT
specialists, the deviation of each country from the EU-27 average and the ranking of
countries determined based on the deviation from the EU-27 average.

The results show the deviation of women’s employment in the ICT sector of the
EU27 from the EU-27 average ranges from −1.8 to 2.3 standard deviations, i.e. in the
4th to the 99th percentile. No outliers were found in the representation of women in the
ICT sector (Fig. 4).

The results showed that the average EU-27 countries deviate from the EU-27 average
by 4.35 percentage points or 24.3% females in total employment in the ICT sector.
Surprisingly, according to the results of 2019, the most significant positive and largest
negative deviation of the share of women in the ICT sector is present in the countries of
Central and Eastern Europe. Bulgaria (2.3 σ), Lithuania (1.5 σ), Latvia (1.4 σ), Romania
(1.3 σ) andEstonia (1.1 σ) are the countrieswherewomen aremost represented in the ICT
sector. The countries with the lowest representation of women in the ICT sector are the
Czech Republic, which deviates from the EU-27 average by −1.8 standard deviations,
followed by Hungary (−1.7 σ), Malta (−1.6 σ), Slovakia (−0.9 σ) and Poland. (−0.8
σ). Except for Bulgaria, which deviates significantly positively from other EU countries,
the results showed that all other countries are in the range of−1.8 to 1.5 σ, representing
90% of the area below the normal curve.
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Table 1. The share of women in the ICT sector EU-27 average in 2019 deviation and rank

Country  Employed ICT specialists - 
% of women in total 
employment of the ICT 
sector  

Deviation from the 
EU-27 aver- 
age, Z-score, in σ

Rank  

BG - Bulgaria  28.1  2,3  1  
LT - Lithuania  24.4  1,5  2  
LV - Latvia  23.9  1,4  3  
RO - Romania  23.5  1,3  4  
EE - Estonia  22.8  1,1  5  
IE - Ireland  21.4  0,8  6  
DK - Denmark  21.1  0,7  7  
FI - Finland  21.1  0,7  8  
HR - Croatia  20.5  0,6  9  
SE - Sweden  20.5  0,6  10  
AT - Austria  20.4  0,6  11  
EL - Greece  20.2  0,5  12  
ES - Spain  19.7  0,4  13  
FR - France  19.6  0,4  14  
SI - Slovenia  19.5  0,4  15  
CY - Cyprus  19.1  0,3  16  
PT - Portugal  18.3  0,1  17  
EU-27  17.9  0,0  
NL - Netherlands  17.3  -0,1  18  
BE - Belgium  17.2  -0,2  19  
DE - Germany   16.8  -0,3  20  
LU - Luxembourg  15.5  -0,6  21  
IT - Italy  15.1  -0,6  22  
PL - Poland  14.4  -0,8  23  
SK - Slovakia  14.0  -0,9  24  
MT - Malta  10.9  -1,6  25  
HU - Hungary  10.6  -1,7  26  
CZ - Czechia  10.2  -1,8  27  

Source: Authors according to Eurostat (2020) 

In The Republic of Croatia in 2019, womenwere covered by 20.5% in the ICT sector.
Croatia deviates from the EU-27 average by 0.6 σ. Since the representation of employed
women in Croatia’s total employment is 45.94%, the percentage of women in the ICT
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-2,0 -1,0 0,0 1,0 2,0 3,0
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LT - Lithuania

LV - Latvia
RO - Romania

EE - Estonia
IE - Ireland

DK - Denmark
FI - Finland

HR - Croa�a
SE - Sweden
AT - Austria
EL - Greece

ES - Spain
FR - France

SI - Slovenia
CY - Cyprus

PT - Portugal
EU-27

NL - Netherlands
BE - Belgium

DE - Germany
LU - Luxembourg

IT - Italy
PL - Poland

SK - Slovakia
MT - Malta

HU - Hungary
CZ - Czechia

Fig. 4. Share of women in the ICT sector deviation from the EU-27 average in 2019 (standard
deviation). Source: Authors according to Eurostat (2020)

sector is small. For comparison, in Croatia, the percentage of employed men in total
employment is 54.06%, and the share of men in the ICT sector is 79.5%. Thus, men are
four times more represented in the ICT sector than women.

The EU Commission study has shown that having a tertiary education increases
employability for both men and women, regardless of the field; however, tertiary ICTre-
lated studies on employability are small and only positive for men, while showing
slightly negative results in female employment. Evidence suggests that, on average,
and all other things being equal, having ICT-related studies increases the probability of
employment for men between 2 and 3 percentage points. For women, the probability of
being employed with ICT-related studies decreases between 1 and 2 percentage points
compared to women with other types of studies [40]. Furthermore, a cross-country anal-
ysis of the digital gender divide with an assessment of internal gaps through further
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quantitative and qualitative analysis [21] is needed to address the national countries
specificities [41].

6 Conclusion

Digital revolution is here to stay, but it is undoubtedly not understood as a panacea in a
gender divide. The ICT sector, in general, is characterised by intense competitiveness and
rapid growth orientation with extremely significant dominance of the male population.
Reasons positioning Croatia (and Central and Eastern EU-27 countries) on the top of the
list in women ICT specialists need further and more profound research using different
research methodology. Therefore, this study limitation can be found in a quantitative
approach showing a single, narrower side of the overall national frames without deeper
socio-economic clarifications. Further research would need to use qualitative method-
ological approaches to gain in-depth insight of inter-connections provoking presented
EUs national differences.

The results presented show that the deviation of women’s employment in the ICT
sector of the EU-27 ranges from−1.8 to 2.3 standard deviations, i.e. in the 4th to the 99th

percentile. The results presented show Croatia deviates from the EU-27 average by 0.6
σ while women’s overall employment in the Croatian ICT sector is 20.5%. This result
is positioning Croatia in the upper half of the EU-27 results.

A holistic approach in solving the digital divide, especially digital gender gap issues,
needs to address a broader, interdisciplinary approach considering questions related to a
matter of cultural characteristics and specificities of a particular national country. The fact
that geographical determinants do not require digital bond services in the ICT sector (can
be performed any place in the world) also raises a question of ICT specialists working
for lower pay in underdeveloped countries, socio-biological specificities and differences
betweenwomen andmen interconnected towards occupational preferences and selection
followed bywork-life balance pressure emphasised in female career development, brain-
drain present in underdeveloped economies as well as burn-out syndrome often present
in highly competitive sectors.

Croatian (and EU) ICT managers need to find cross-cultural solutions in upgrading
their business towards higher women participation quotas. It is not just due to the econ-
omy. However, societal prosperity and wellbeing in general as female perspective brings
valuable insights for the business expansion towards more feminine oriented cultures
and societies valuing primarily modesty, tenderness and quality of life vs masculine
oriented societies focused more towards assertiveness, toughness and material success
[42].

As a gender-balanced workforce would imply 40% women to 60% men (or vice
versa), national mandatory frames could be set (as prescribed by the Croatian gender
equality law) towards institutional application of women career choices development
in the ICT sector from educational institution quotas to employment quotas. Therefore,
to assure the growth of ICT specialists (both men and women) steadily and urgently
pledged for by the EU policy development in need of EU aspiration towards the top of
the global developmental run scales, urge for a joint engagement of different stakeholders
in tracking the right balance in a fair digital society of tomorrow. In these genderbalanced
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circumstances, regardless of technology itself, since it is not the technology itself that
will empower women, further gender equilibrium developments in digital society will
inevitably come.
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