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Men’s overrepresentation in the science,
technology, engineering, and mathematics
(STEM) fields is long standing and not fully
understood. Since STEM fields drive much
of the innovation that
growth, by not fully utilizing the potential of
half the population, economies may be
thereby missing out on valuable contribu-
tions. Thus, understanding this gap in
representation is crucial. We conducted a
comprehensive analysis of gender differences
in the number of tertiary STEM students and
graduates in the European Union from 1991
to 2019, with a focus on geographic
representation and secular changes in the
magnitude of these differences. A unique
spatiotemporal analysis was performed for
dentifying the extent of gender inequality in
STEM fields across Europe. The analysis
show that the general increase in participation
in higher education doubled the number of
women in tertiary education but notin STEM
fields. Thus, women are consistently under-
represented among graduate entrepreneurs,
especially in STEM. The results also revealed
smaller gender differences in STEM in
Central and Eastern European as well as
than in Western
European countries, but similar patterns
across generations were observed. This work
identifies the relationship between women’s
growth in STEM fields, the effectiveness of
chosen policy measures, and the untapped
potential of women to fill a possible shortage
of graduates in STEM fields.
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Scandinavian countties
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Introduction

Technological progress and the rapidly growing global demand for specialists and
engineers are driving more talented young people to pursue careers in the science,
technology, engineering, and mathematics (STEM) fields (Schofer—Meyer 2005,
OECD 2013, Loyalka et al. 2021). One approach to meeting these demands is to
encourage more women to enter STEM fields, which have been historically
dominated by men (Smith—Watson 2019, Derting et al. 2016, Zoller 2015, Creusere
et al. 2019, Vooren et al. 2022, Tandrayen-Ragoobur—Gokulsing 2021, Clark—Button
2011, Medina-Garcia et al. 2020, Alonso et al. 2021, Torres-Ramos et al. 2021).
Various actions have been taken to address this gender difference, including enforcing
quotas for admittance into these fields of study, setting male-to-female academics
ratios so that female students feel more secure, removing or limiting the number of
single-sex schools to accustom females to working alongside male colleagues,
advocating STEM fields to female students in primary and secondary schools, and
creating more female-friendly STEM courses (Dahlerup 2008, Park 2020, Funk—
Parker 2018, De Paola et al. 2010, Klein 2016, Neumann 2018, Semela et al. 2019,
Williams et al. 2018, Psaki et al. 2018). Many of these strategies were implemented
through incentives from various governments in the form of additional funds or large
grants for various programs or reducing funding if quotas were not met. However, it
is unknown if these strategies have had a long-term effect on the male-to-female ratio
in STEM fields.

In many countries, there is now a clear reorientation of STEM education to foster
gender-balanced participation. The associated activities begin in elementary schools
and continue through university education (Card—Payne 2017). The pursuit of balance
in this area is not only embedded in educational policies but also driven by the logic
of equal treatment and equal opportunities (Casad et al. 2021). By its very nature, the
STEM education stream does not contain categorical conditions that make it
necessaty, e.g., for courses such as engineering, manufacturing, construction, or
information and communication technology to be chosen by a specific gender (Beede
et al. 2011), although gender differences in antecedent occupational interests could
contribute to such differences (Stoet—Geary 2022, Su et al. 2009). The specificity of
the field of study or vocational training at eatlier stages is not in itself characterized
by an exclusionary logic. Therefore, it becomes necessary to raise questions about the
participation of gender-specific groups in STEM education.

Striving for balance in vocational education in both STEM and other fields is an
attempt to counteract marginalization in both real and symbolic dimensions
(Ridgeway—Correll 2004). Practically, this means aligning opportunities in educational
and occupational opportunities and achieving a salary balance between men and
women. Symbolically, the goal is to fight against positive and negative occupational
stereotypes (Moss-Racusin et al. 2018, Cheryan et al. 2017). A full understanding of
these issues, however, requires a broad survey of the educational choices of men and
women and how these choices vary across contexts and generations. We include all
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fields but focus on STEM and thus provide more details on specific STEM areas in
which gender differences are found.

This study focuses on the gender ratio of students (particularly in STEM fields) in
the European Union (EU) and documents long-term (1991-2019) and cross-
generational (new tertiary entrants, 25-34, and 55-64 cohorts) trends in the EU.
Our focus is on the distribution of gender differences among STEM students and
graduates across the EU and on cross-generational changes in these distributions.
However, some of the analyses include data from Turkey (a non-European country),
which is geographically close to Europe but in many ways (socially, demographically,
culturally, etc.) different, thus providing a useful point of comparison and contrast.
The main aim is to provide a comprehensive analysis of the number of students and
graduates in the EU in 1991-2019 with particular emphasis on the visual
representation of gender differences among STEM students and graduates.

Overall, this article fills an empirical gap by showing a comprehensive
spatiotemporal description of gender differences in educational choices, focusing on
STEM education. The approach thus provides a broader picture of these gender
differences than is possible by simply studying a single country or assessing groups of
countries at a single point.

Background and literature review

Both developing and developed countries have invested in increasing the number of
highly skilled workers, which, in turn, depends on growth in the number of students
in higher education, especially those in STEM fields. The relationship between STEM
and a country’s economic competitiveness is well established (Rothwell 2013, Yamada
2023). The development of STEM industries relies on preparing a sufficient number
of students for entry into these high-demand sectors, and one approach to increasing
the number of such students is to encourage more women to enter these fields
(Atkinson—Mayo 2010). Even though women are now more likely to graduate from a
tertiary program (Mischau 2001, Sabzalieva et al. 2022), they remain underrepresented
in core STEM areas such as engineering and computer science (Blackburn 2017,
Stoet—Geary 2020). The reasons for the gender difference in participation in these
fields are debated vigorously, and range from potentially inherent differences that
influence educational and occupational interests (Stoet—Geary 2022, Su et al. 2009) to
subtle gender stereotypes (Breda et al. 2020) but whatever the reasons, increasing the
number of women entering STEM-based industries could have important economic
benefits (Tabarés—Boni 2023, Nikitina et al. 2022, Deveci—Seikkula-Leino 2023).
Accordingly, considerable research has focused on the factors that contribute to
women’s underrepresentation in STEM fields. For instance, Australian studies show
that despite interventions to increase girls’ engagement in STEM, fewer gitls than
boys are pursuing mathematics in secondary school and hence, fewer women are
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proceeding to higher education with the background needed for STEM (Bell 2010,
Neubauer—Kaur 2019, Marginson et al. 2013).

Today, the percentage of first-year women who plan to major in engineering is
roughly the same as in the early 1980s (Landivar 2013, Sax et al. 20106). In other words,
interventions focused on increasing women’s engagement in the STEM fields,
especially inorganic ones, have not yielded the expected changes, possibly due to low
interest in these areas on the part of girls and women (Stoet—Geary 2022). There are
attempts to address this issue and increase girls’ interest in STEM in primary and
secondary education, including educating teachers to preclude gender bias, providing
additional motivational courses for gitls, reducing single-sex classes, avoiding the
stereotyping of STEM coursework, and providing positive role models for girls
(Marchesani—Adams 1992, Rattso—Stokke 2020, Airton—Koecher 2019). However,
the results thus far have not produced the desired changes, as there are still fewer
women than men studying in STEM fields (Marginson et al. 2013, Bell 2010).

The above-mentioned intervention factors confirm that vocational or STEM-
focused education is still developing and much remains to be learned (KKorompili—
Karpouzis 2022, Dasgupta—Stout 2014). A broad picture of cross-national and cross-
generational changes in STEM participation will inform policymakers and educators
about the extent to which interventions are needed and how to better develop them
(Garcia-Holgado et al. 2020, Naukkarinen et al. 2020).

Considering the percentage of women in tertiary education based on data from
the European Commission ([EC] 2008), or the Programme for International Student
Assessment (Contini et al. 2017, McNally 2020) necessarily raises the question of
long-term trends. To what extent do the interventions undertaken make a real

difference in increasing the percentage of women in STEM education? However,
answering this question first requires reference to the available data to capture trends
between gender and STEM.

Current study

The current study provides a descriptive analysis of the pattern of gender differences
in entrance into and graduation from tertiary education programs across the EU from
1991 to 2019. This breadth of data allowed us to document cross-generational
changes in attendance in tertiary education programs and assess whether these
changes were associated with shifts in the proportion of women in STEM fields. We
also examined these same patterns for recently matriculated students across the EU.

Methods and data

The Organization for Economic Cooperation and Development (OECD) was
founded in 1961, and its main aim is to support member states in achieving the highest
possible level of economic growth and living standards for citizens. The OECD’s
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annual report includes extensive social and economic information on its 37 members.
The reports available for this study cover the period 1981-2019, but data were
unavailable for many EU countries for this whole period (e.g., Poland, Latvia, and the
Czech Republic). Thus, the data used here were limited to 1991-2019, inclusive. The
focus was on the number of graduates at any level of tertiary education across
the 27 EU countries. To estimate secular changes, we assessed the proportion of the
population who completed some form of tertiary education across two age cohorts
(ages 25-34 and 55-64) and men and women.

According to the OECD, “tertiary education” is defined as the “highest level of
education,” which “includes both theoretical programs leading to advanced research
or high skill professions such as medicine and more vocational programs leading to
the labour market” (OECD 2021). In addition, the OECD’s Education at a Glance
2021 mentions that any two-year education program “with professional knowledge,
skills and competencies,” which is typically “practically based, occupation-specific and
prepares students to enter the labour market directly” may be considered “short-cycle
tertiary education,” following the International Standard Classification of Education
(ISCED levels 5) (OECD 2021). The STEM fields refer to the “aggregation of the
broad fields of natural sciences; mathematics and statistics; information and
communication technologies; and engineering, manufacturing and construction.”

The status of the students in EU countries was based on a recent Eurostat report,
Tertiary Education Statistics, which covers student statistics for 2018, including a
breakdown by gender of the distribution of graduates across 12 broad fields
(1. business, administration, and law; 2. engineering, manufacturing, and construction;
3. health and welfare, etc.) (Eurostat 2020). All the data included ISCED levels 5-8
(short-cycle tertiary, bachelot’s or equivalent, mastet’s or equivalent, and doctoral or
equivalent) for 17.5 million students. However, information on all levels of
educational attainment is not available for all countries, for example, short-cycle
programs or the equivalent in Bulgaria, Estonia, and Finland. These missing data
should not distort the results because this affects only a small proportion of the EU
population and because we focused on age and gender differences across the 12 fields,
regardless of educational stage (e.g., short-cycle or bachelor’s).

Results

Diversity of graduates

Figure Al (see in Appendix) shows the percentage of 25-34-year-old women and
men who completed some form of tertiary study from 2016 to 2019. Overall, 35.5%
of men and 49.4% of women graduated from some form of tertiary program. The
exception was Germany, where the difference is only 2.2 percentage points, and more
women than men completed a tertiary program; across countries, the differences
ranged from a 7 to 23 percentage points advantage in favor of women, with a mean
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of 14 percentage points. Women’s dominance is particulatly visible in Latvia (a gap
of more than 23%) and Lithuania (>20%). The latter country also stands out because
two out of three women (65.7%) in this age group graduated from a tertiary program.

Figure A2 (see in Appendix) shows the same analysis for the 55-64 age group.
Relative to the younger cohort, fewer people in this cohort completed a tertiary
program and the gender differences are much smaller (23.7% and 25.8% for men and
women, respectively).

In eight countries more men than women completed such a program compared
with more women than men for 12 countries. The smallest differences (up to 5%
difference) in this age group were noted in nine countries, including almost
imperceptible differences in the Czech Republic, Spain, and France. The largest (more
than 10% difference) differences were found in Germany, Lithuania, Sweden,
Finland, and Estonia.

Juxtaposing the results of Figures Al and A2, a clear secular trend is apparent,
with small and variable (across countries) gender differences in the older generation
(55—064-year-old), and substantive and consistent advantages for women in the
younger generations (25—34-year-old). Based on data presented in Figures A1 and A2,
countries where the trend for the older generation clearly showed a shift to a male-
dominated proportion of graduation in tertiary education of 25—34-year-old men and
women are the Czech Republic (a drop of 17.3% from male-dominant for the older
generation of 4.00% to female-dominant for the younger generation of 13.3%),
Slovenia (18.27%) and Greece (21.6%).

Spatial diversity

Figure A3 (25-34 age group) and Figure A4 (55-64 age group) (see in Appendix)
show the gender differences in the percentage of people with a tertiary degree from
1991 to 2019, inclusive. Positive values indicate an extreme advantage for women in
percentage terms and the negative values an extreme advantage for men relative
to the overall mean difference. The latter favors women by 9.2% in the 25-34 age
group and men by 2.8% in the 55-64 age group (gray). Thus, for Figure A3, the gray
and light blue show countries where the female advantage is small (reversed in
Germany) and the pink and red areas countries where the gender difference (favoring
women) is larger than the European average. The gender differences were extreme in
eastern and northern European countries and muted in other areas of Europe.

Figure A4 shows that the spatial pattern is similar for the 55—64 age group, but
with an overall male advantage (2.8%). Men’s relative advantage in tertiary education
is concentrated mostly in Western Europe, with Germany, Austria, and the
Netherlands showing the highest difference. In contrast, the largest deviations,
favoring women, are noted for Scandinavian and the Baltic states, and Portugal is the
only Western European country with more women than men with a tertiary
education.
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Gender differences across academic disciplines

Figure A5 (see in Appendix) shows the ratio of women to men enrolled in tertiary
education fields in Europe in 2018, adjusting for the number of men and women in
tertiary programs. Of the people in such programs, there were 47% more men than
women in engineering, manufacturing, and construction, and 63% more men than
women in information and communication technologies (ICT). In contrast, there
were substantively more women than men in health and welfare (43% more women)
and education (57% more women) programs.

Figure A6 (see in Appendix) shows similar information but it is broken down by
the percentage of students across the disciplines (columns) and the percentage of
women and men in each discipline. The pattern is the same, the only disciplines in
which there are absolutely and proportionally more men are engineering,
manufacturing, construction and ICT. The greatest disparities are noticeable for two
distinct types of studies. The first is education sciences, where women predominate,
while in the area of ICT, men prevail. These differences can provide a starting point
for a discussion on aptitude, social perceptions of women and men in specific
professions, and equal opportunities in employment and remuneration.

Additional considerations

Figure A7 (see in Appendix) shows the ratio of women and men of any age in tertiary
education across Europe in 2018. There are more men than women in four of the 27
countries (Germany, Greece, Switzerland, and Turkey), but the difference for
Switzerland is not substantial. Women’s advantages are substantial in all countries in
which there are more women than men in tertiary education, with the smallest gaps
in Ireland, Luxembourg, and the Netherlands (about a 4% difference). Across
countries, (without population weighting) there are 12% more women than men in
tertiary education, with the extremes for Sweden (20.2%) and Iceland (27.2%).
Figure A8 (see in Appendix) shows the geographic distribution of these differences
across the EU.

Even with the female bias in tertiary education, there are more men (absolute
numbers) than women studying in STEM fields across the EU, as shown in Appendix,
Figure A9. The largest difference is observed for Ireland and the smallest for
Luxembourg, Estonia, and Poland. The figure shows the difference in the number of
men and women graduates in STEM fields per 1,000 persons aged 20-29. Across
countries, there are almost 12% more men than women in STEM and it is every year,
the extremes being Switzerland (—22% difference), Ireland (—24% difference), Estonia
(-5.4% difference) and Poland (—4.9% difference).

The geographic distribution of these gender differences is shown in Appendix
Figure A10, while Figure A11 (also in Appendix) shows that the largest difference is
observed in Ireland and the smallest in Luxembourg in tertiary education graduates
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in natural sciences, mathematics and statistics, ICT, engineering, manufacturing, and
construction.

STEM prospects

In Appendix Figure A12 shows the proportion of women who are recent entrants in
different tertiary education programs in 2019. The gender differences here mirror
those found for the 25-34 and 55-64 cohorts, that is, the lowest proportion of
women is in engineering, manufacturing, construction, and ICT, whereas the highest
is in education and health as well as welfare.

In Appendix Figure A13 shows the proportion of women who were new entrants
across all STEM fields, and their distribution across natural sciences; mathematics
and statistics; engineering, manufacturing, and construction; and ICT.

For instance, in Germany, about 23% of women were new entrants in a STEM
field, with about 10% of women in engineering, manufacturing, and construction;
about 8% in natural science, mathematics and statistics; and, about 4% in ICT. Figure
A13 shows that there is a degree of inconsistency in the total number of STEM
students between 2013 and 2019. In general, the total number of students in
European countries has decreased, the exceptions being Sweden, Austria, Czech
Republic, Latvia, and just barely Norway. In all countries apart from Ireland and
Estonia there are significantly more women students in engineering than in
information studies. This could be explained by both a larger variety of engineering
courses and the relative novelty of information courses. In France, Ireland,
Luxembourg, and the UK, there is a significantly higher number of students in natural
sciences than in engineering and information studies taken together. Italy,
Switzerland, France, and Portugal notably have the lowest proportional number of
female students in information courses.

Discussion

A clear predominance of men in STEM fields has been observed for decades (Piva—
Rovelli 2021, Cheryan et al. 2011, Correll 2001, Bottia et al. 2015), and the current
study confirms this phenomenon across the EU and the generations. The largest
gender differences in these fields are in Western European countries — Ireland (24%
more men than women per thousand inhabitants aged 20-29), Switzerland (22%),
Austria, Finland, and France (20%). The smallest gender differences are found in
Luxembourg (4%), and Poland and Estonia (5%). The predominance of men in
STEM fields is found, even though in all countries there are more women than men
in higher education. The case of Turkey is an interesting one, as it is a country with
significantly more men than women in higher education (7.1% pp in 2018) while
maintaining a similar proportion in STEM courses (for a discussion, see also Stoet—
Geary 2018, 2022).

Regional Statistics, Vol. 15. No. 3. 2025: 393-417; DOI: 10.15196/RS150301



A critical analysis of the factor of gender and STEM enrollment in higher education [0k

The pattern for STEM stands in contrast to the finding that more women are now

completing college throughout the EU (see 2016-2019, Figure Al).
The research findings presented here confirm the question of horizontal segregation
in the educational system, that is, a higher proportion of women in tertiary education
but with apparently lower participation in STEM. Women’s largest advantages in
terms of college graduation (1991-2019) are found in Finland, Lithuania, Latvia,
Estonia, and Slovenia (25-34 age group, Figure A3).

The overall secular shift toward more women attending and graduating from some
form of tertiary education is in keeping with patterns found in other modern
economies over the past several decades (Stoet—Geary 2020). Stoet and Geary found
that the secular increase in the proportion of women pursuing a tertiary education
was related to their advantage over boys in reading abilities, and to social beliefs about
the importance of education for girls. Whether these factors contribute to the secular
changes found in the EU is not clear but should be addressed in follow-up studies.

In any case, the key finding is that despite the shift toward more women in higher
education, men continue to predominate in engineering, manufacturing, construction,
and ICT. The male bias in these areas is found throughout the EU, although the
extent of the bias varies from one country to another. In keeping with the so-called
“educational-gender-equality paradox” in STEM (Stoet—Geary 2018) the male bias is
greater in more economically developed countries. These are the contexts in which
women are less likely to enter inorganic STEM fields (e.g., engineering, computer
science) than women in less economically stable contexts. The smaller disparity found
for countries formerly under the influence of the Soviet Union (1922-1991) might
reflect this same pattern. If so, then the STEM gaps in these former communist
countries may increase in coming generations, with economic development and
changes in educational and occupational equality.

Independently of these contextual effects, the overall male bias toward
engineering, computer science and related fields and female bias toward the people-
oriented fields of education and health is consistent with a recent large-scale study of
adolescents’ occupational aspirations (Stoet—Geary 2022), labour market participation
patterns in the United States (Lippa et al. 2014), and with historical studies that show
these same biases (e.g., King 1914, Miner 1922). A constant monitoring of trends in
this area is a necessity, as is the search for solutions to increase the number of women
engaged in the economically important STEM fields.

Conclusions

Aging populations and falling birth rates pose a fundamental problem for many
economies, especially developed ones, as they portend a shrinking workforce. The
combination of a declining workforce, the gender difference in occupational
preferences, especially girls’ and women’s lower levels of interest in the inorganic
STEM fields (Stoet—Geary 2022), and men’s relatively lower participation in tertiary
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education could result in severe shortages in several STEM fields, especially those
currently dominated by men.

One obvious part of the solution is to increase the representation of women in
the labour market, especially in key STEM areas; however, it is still believed in many
cultures and government circles that such a solution runs counter to the goal of
increasing the birth rate. Indeed, the opposite might be true. This is why it is essential
to not only educate STEM-willing women but also allow them to proceed in their
chosen careers despite the common social expectancy that women should take care
of the family (not in breadwinner terms) first, and put their career and general finances
second.

Economic growth, which comes through better use of women’s talent and skills
in the labour market, goes hand in hand with wealth growth. Schwartz (1989) defined
two types of women in organizations: career-primary and career-family and concluded
that if organizations are to maintain a competitive advantage, they must recognize the
value of both types and provide a more flexible working environment. This will
benefit the individual, the employer, and the broader nation. The employee will have
the freedom to choose between career and family or a combination of both, and the
employer will be able to retain a valuable resource — talented women in STEM
leadership positions. This kind of discrimination (women having to choose between
career and family) is found to lower economic growth; and the former also implies a
reduction in pet capita GDP, while the latter distorts the allocation of talent (Pillai—
Wang 2019). This means that there is an underrepresentation of women in managerial
positions combined with a significant prevalence of women as unskilled workers. In
general, gender discrimination is an inefficient practice especially in low-income and
deleveraging countries (Esteve-Volart 2004).

The analyses conducted here confirm that there are more men engaged in STEM
fields and that this gender difference is evident to varying degrees across the EU and
the generations. Moreover, despite the generational increase in the proportion of
women going to college, there continue to be more men training and graduating in
STEM fields. In addition, when analyzing the trends, it has been shown that the
number of female students is increasing every year. Moreover, an interesting aspect is
the greater feminization of studies in the regions of Scandinavia and Central and
Eastern Europe in comparision to Western Europe. In the case of the predominance
of men in the STEM fields, the trend across the EU is increasing. The increasing
number of women students in all fields does not improve the male/female ratio in
STEM fields. This situation might have an influence on labour markets and it might
create some social tensions and be a challenge in the future.

The general findings of this study can be summarized as follows:

1) Despite the generational increase in the proportion of women going to college,

there continue to be more men training and graduating in STEM fields. These
differences are the largest in engineering, manufacturing, construction, and ICT.
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2) The general increase in participation in higher education doubled the number
of women in tertiary education but did not increase the number of women in
these programs.

3) There are still more men in STEM across Europe, even in Scandinavian
countries where there are considerably more women than men (in percentage
of total population) in tertiary education in general.

4) Women are more likely than men to complete tertiary education in most EU
countries, but are consistently underrepresented among graduate entre-
preneurs, especially in STEM.

It is important to be aware of the limitations of our analyses. The detailed analyses
presented in the empirical part are based on an elementary gender breakdown and,
therefore, the use of indicators such as female and male. However, further research
in this area should also take into account issues relating to transgender and nonbinary
people, and extend the indicators for the gender variable. Such an approach allows
for an even more precise mapping of trends in STEM, although, at the same time, it
may be controversial in certain circles.

Future studies

This study highlights several socially and economically important trends. The first is
the disengagement of men relative to women in tertiary education. As men are more
likely to enroll and graduate in key STEM areas, their more general disengagement
from schooling will likely exacerbate shortages in these fields. While there were early
successes in attracting more women to these same fields, there has been little progress
over the past several decades, which will further exacerbate shortages. Explaining the
reason why those programs stalled requires targeted research based on questionnaires
that would need to be performed in all countries in the region. Addressing current
and potential future shortages in key STEM fields will first require a fuller
understanding of the reasons for men’s relative disengagement from tertiary
education and a fuller understanding of the factors that influence girls’ and women’s
interest in pursuing higher education and careers in key STEM fields. Our results also
suggest that a reconsideration of the policies and practices targeting women and
STEM is in order, as they do not appear to be particularly effective.
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Appendix

Figure Al
Percentage of 25-34-year-old men and women who graduated
from a tertiary education program, 2016-2019
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Figure A2
Percentage of 55—64-year-old men and women who graduated
from a tertiary education program, 2016-2019
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Figure A3
Differences in the proportion of 25-34-year-old men and women
who graduated from a tertiary education program, 1991-2019
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Note: positive values (red) indicate gender differences that exceed the European mean, favoring women, whereas
negative values (blue) indicate smaller gender differences or a male advantage.

Figure A4
Differences in the proportion of 55-64-year-old men and women
who graduated from a tertiary education program, 1991-2019
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Note: positive values (red) indicate gender differences that exceed the European mean, favoring women, whereas

negative values (blue) indicate smaller gender differences or a male advantage.
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Figure A5
Percentage differences of men and women in tertiary education

in Europe in 2018
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Figure A6
Percentage of students in the EU in 2018 across disciplines (bar graph) and
percentage of male/female students in each discipline (red and blue spots)
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Figure A7

Percentage differences for women and men in tertiary education
in each of the EU countries for 2018
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Figure A8
Geographic distribution of the magnitude of gender differences
in tertiary education across the EU for 2018
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Note: red = female advantage; blue = male advantage (Eurostat 2020).
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Figure A9
Difference in the number of men and women graduates per thousand persons
aged 20-29 years in natural sciences, mathematics and statistics, ICT,
engineering, manufacturing, and construction, 2018
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Figure A10
Geographic distribution of the magnitude of the gender difference among
graduates in natural sciences, mathematics and statistics, information and
communication technologies, engineering, manufacturing, and construction, 2018
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Note: number per thousand persons aged 20-29 years.
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Figure A11

Distribution of tertiary education graduates in natural sciences, mathematics
and statistics, information and communication technologies, engineering,
manufacturing and construction on the basis of gender for 2018
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Figure A12
Percentage of new women entrants into tertiary education in different field
showing the variation across countries to OECD average, 2019
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Figure A13
Distribution of the percentage of new female entrants into tertiary education

in STEM fields, 2013 and 2019

Germany
Italy
Greece
Canada
New Zealand
United Kingdom
Estonia @
Czech Republic
Austria
Israel
Sweden
Portugal @
Poland (]
Colombia e
Ireland
Republic of Korea O
Slovenia @
BEU22 average
Mexico ()
France
OECD average
Luxembour:
Finlan
Switzetrland
Denmark
Lithuania
Iceland
Slovakia ®
Latvia
Hungary
Spain
Australia
Norway
Netherlands
Turkey )
Chile
Belgium

0 5 10 15 20 25%

B Engineering, manufacturing and construction
@ Natural sciences, mathematics and statistics

B Information and communication technologies
@ 2013 total STEM

Note: OECD 2021.

Regional Statistics, Vol. 15. No. 3.2025: 393-417; DOI: 10.15196/RS150301



A critical analysis of the factor of gender and STEM enrollment in higher education

REFERENCES

AIRTON, L.—-KOECHER, A. (2019): How to hit a moving Target: 35 years of gender and sexual
diversity in teacher education Teaching and Teacher Edncation 80: 190—204.
https://doi.org/10.1016/j.tate.2018.11.004

ALONSO, M. T.—~BARBA-SANCHEZ, V.—BONAL, M. T. L.-MACIA, H. (2021): Two perspectives
on the gender gap in computer engineering: from secondary school to higher
education Sustainability 13 (18): 1-28. https://doi.org/10.3390/su131810445

BEEDE, D. N.—JULIAN, T. A.—LANGDON, D.-McKITTRICK, G.—KHAN, B.-Dowms, M. E.
(2011): Women in STEM: a gender gap to innovation SSRIN Electronic Jonrnal.
https://doi.org/10.2139/ss1n.1964782

BELL, S. (2010): Women in science: the persistence of gender in Australia Higher Education
Management and Policy 22 (1): 3—19.

BLACKBURN, H. (2017): The status of women in STEM in higher education: a review of the
literature 2007—2017 Science & Technology Libraries 36 (3): 235-273.
https://doi.org/10.1080/0194262X.2017.1371658

BorriA, M. C.—STEARNS, E.-MICKELSON, R. A.-MOLLER, S.—VALENTINO L. (2015):
Growing the roots of STEM majors: female math and science high school faculty
and the participation of students in STEM Economics of Education Review 45: 14-27.
https://doi.org/10.1016/j.econedurev.2015.01.002

CARD, D.—PAYNE, A. A. (2017): High school choices and the gender gap in STEM NBER
Working Paper Series No. 23769. Cambridge. MA.
https://doi.org/10.3386/W23769

CASAD, B. J.-FRANKS, J. E~GARASKY, C. E-KITTLEMAN, M. M.—ROESLER, A. C—HALL, D.
Y —PETZEL, Z. W. (2021): Gender inequality in Academia: problems and solutions
for women faculty in STEM Journal of Neuroscience Research 99 (1): 13-23.
https://doi.org/10.1002/jnr.24631

CHERYAN, S.-81Y, J. O.—VICHAYAPAL, M.-DRURY, B. J.-K1M, S. (2011): Do female and male
role models who embody STEM stereotypes hinder women’s anticipated success
in STEM? Social Psychological and Personality Science 2. (6): 656—664.
https://doi.org/10.1177/1948550611405218

CHERYAN, S.—ZIEGLER, S. A.—-MONTOYA, A. K—JIANG, L. (2017): Why are some STEM fields
more gender balanced than others? Psychological Bulletin 143 (1): 1-35.
https://doi.org/10.1037/BUIL0O000052

CLARK, B.—BUTTON, C. (2011): Sustainability transdisciplinary education model: interface of
arts, science, and community (STEM) International Journal of Sustainability in Higher
Education 12 (1): 41-54. https://doi.org/10.1108/14676371111098294

CONTINI, D.—DI TOMMASO, M. L-MENDOLIA, S. (2017): The gender gap in mathematics
achievement: evidence from Italian data Economics of Education Review 58: 32—42.
https://doi.org/10.1016/]. ECONEDUREV.2017.03.001

CORRELL, S. J. (2001): Gender and the career choice process: the role of biased self-
assessments American Journal of Sociology 10 (6): 1691-1730.
https://doi.org/10.1086/321299

Regional Statistics, Vol. 15. No. 3. 2025: 393-417; DOI: 10.15196/RS150301



414 Kamil Maciuk-Michal Apollo-Gijsbert Stoet-Paulina Lewinska-
Lukasz Borowski-Lukasz Tomczyk-David C. Geary

CREUSERE, M.~ZHAO, H-HUIE, S. B-TROUTMAN, D. R. (2019): Postsecondary education
impact on intergenerational income mobility: differences by completion status, gender,
race/ethnicity, and type of major The Journal of Higher Edncation 90 (6): 915-939.
https://doi.org/10.1080/00221546.2019.1565882

DAHLERUP, D. (2008): Gender quotas — controversial but trendy International Feminist Journal
of Polities 10 (3): 322-328. https://doi.org/10.1080/14616740802185643

DASGUPTA, N.-STOUT, J. G. (2014): Gitls and women in science, technology, engineering,
and mathematics: STEMing the tide and broadening participation in STEM
careers Policy Insights from the Bebavioral and Brain Sciences 1 (1): 21-29.
https://doi.org/10.1177/2372732214549471

DE PAOLA, M.—SCOPPA, V.-LOMBARDO, R. (2010): Can gender quotas break down negative
stereotypes? Evidence from changes in electoral rules Journal of Public Economics 94
(5—6): 344-353. https://doi.org/10.1016/j.jpubeco.2010.02.004

DERTING, T. L-EBERT-MAY, D.-HENKEL, T. P.-MAHER, J]. M.—~ARNOLD, B.—PASSMORE, H.
A. (20106): Assessing faculty professional development in STEM higher education:
sustainability of outcomes Science Advances 2 (3): 1-10.
https://doi.org/10.1126/sciadv.1501422

DEVECI, L.-SEIKKULA-LEINO, J. (2023): The link between entrepreneurship and STEM
education Enhancing Entreprenenrial Mindsets Throngh STEM Education 15: 3-23.
https://doi.org/10.1007/978-3-031-17816-0 1

ESTEVE-VOLART, B. (2004) Gender discrimination and growth: theory and evidence from India. DEDPS.
Vol. 42. The Suntory Centre Suntory and Toyota International Centres for
Economics and Related Disciplines London School of Economics and Political
Science, London.

EUROPEAN COMMISSION [EC] (2008): Mapping the maze: getting more women to the top in research
Brussels.

EUROSTAT (2020): Tertiary education statistics Luxembourg,

FUNK, C.—PARKER, K. (2018): Women and men in STEM often at odds over workplace equity
Pew Research Center pp. 1-19.

GARCIA-HOLGADO, A.—VERDUGO-CASTRO, S.—GONZAILEZ, C.—SANCHEZ-GOMEZ, M. C.—
GARCIA-PENALVO, F. J. (2020): European proposals to work in the gender gap in
STEM: a systematic analysis Revista Iberoamericana de Tecnologias Del Aprendizaje 15
(3): 215-224. https://doi.org/10.1109/RITA.2020.3008138

KING, I. (1914): The vocational interests, study habits, and amusements of the pupils in certain
high schools in Towa The School Review 22 (3): 165—181.
https://doi.org/10.1086 /436246

KLEIN, U. (2016): Gender equality and diversity politics in higher education: conflicts,
challenges and requirements for collaboration Women's Studies International Forum
54: 147-156. https://doi.org/10.1016/j.wsif.2015.06.017

KoORromPILI, A—KARPOUZIS, K. (2022): An early childhood introduction to robotics as a
means to motivate girls to stay with STEM disciplines. In: Xefteris, S. (ed.):
Handbook of research on teaching methods in langnage translation and interpretation
pp. 22-40., IGI Global. https://doi.org/10.4018/978-1-6684-3861-9.CHO02

LANDIVAR, L. C. (2013): Disparities in STEM employment by sex; race, and Hispanic origin American
community survey reports United States Census Bureau.

Regional Statistics, Vol. 15. No. 3. 2025: 393-417; DOI: 10.15196/RS150301



A critical analysis of the factor of gender and STEM enrollment in higher education

LipPA, R. A—PRESTON, K.—PENNER, J. (2014): Women’s representation in 60 occupations
from 1972 to 2010: more women in high-status jobs, few women in things-
oriented jobs PLoS ONE 9 (5): €95960.
https://doi.org/10.1371/journal.pone.0095960

LoYvALKA, P—LIU, O. L. L—LI, G-—KARDANOVA, E—CHIRIKOV, I.—HU, S.—YU, N. (2021):
Skill levels and gains in university STEM education in China, India, Russia and the
United States Nature Human Bebaviour 5 (7): 892-904.
https://doi.org/10.1038/s41562-021-01062-3

MARCHESANI, L. S.—ADAMS, M. (1992): Dynamics of diversity in the teaching-learning
process: a faculty development model for analysis and action New Directions for
Teaching and Learning 1992 (52): 9—20. https://doi.org/10.1002/t.37219925203

MARGINSON, S—TYTLER, R.—FREEMAN, B.—ROBERTS, K. (2013): STEM: Country
comparisons. Report for the Australian council of learned academies The Australian
Conncil of Learned Academies, no. June: 178.

MCNALLY, S. (2020): Gender differences in tertiary education: what explains STEM
participation? Prepared for the European Commission 1Z.A Policy Paper No. 165.,
Institute of Labor Economics, Bonn.

MEDINA-GARCIA, M.-DONA-TOLEDO, L.—HIGUERAS-RODRIGUEZ, L. (2020): Equal
opportunities in an inclusive and sustainable education system: an explanatory
model Sustainability 12 (11): 4626. https://doi.org/10.3390/sul2114626

MINER, J. B. (1922): An aid to the analysis of vocational intetests Journal of Educational Research
5 (4): 311-323. https://doi.org/10.1080/00220671.1922.10879258

MISCHAU, A. (2001): Women in higher education in Europe — a statistical overview International
Journal of Sociology and Social Policy 21 (1/2): 20-31.
https://doi.org/10.1108/01443330110789529

MOSS-RACUSIN, C. A~SANZARI, C~CALUORI, N.-RABASCO, H. (2018): Gender bias
produces gender gaps in STEM engagement Sex Roes 79 (11-12): 651-670.
https://doi.org/10.1007/S11199-018-0902-Z

NAUKKARINEN, J. K~BAIROH, S.—-NAUKKARINEN? C. K. J. (2020): STEM: A help or a
hinderance in attracting more gitls to engineering? Journal of Engineering Education
109 (2): 177-193. https://doi.org/10.1002/JEE.20320

NEUBAUER, D. E.—KAUR, S. (eds.) (2019): Gender and the changing face of higher education in Asia
Pacific Springer International Publishing, Cham.
https://doi.org/10.1007/978-3-030-02795-7

NEUMANN, S. (2018): Guidance to facilitate the implementation of targets to promote gender equality in research
and innovation European Comission, Brussels. https://doi.org/10.2777/956389

NIKITINA, T.~LICZNERSKA, M.—OZOLINA-OZOLA, I.-LAPINA, I. (2022): Individual
entrepreneurial orientation: comparison of business and STEM students Education
and Training 65 (4): 565-580. https://doi.org/10.1108/ET-07-2021-0256

ORGANISATION FOR ECONOMIC CO-OPERATION AND DEVELOPMENT [OECD] (2013):
Education at a glance 20713 OECD Publishing, Patis.

ORGANISATION FOR ECONOMIC CO-OPERATION AND DEVELOPMENT [OECD] (2021):
Education at a glance 2021: OECD indicators. OECD Publishing, Paris.
https://doi.org/10.1787/b35al4e5-en

PARK, S. (2020): Secking changes in Ivory Towers: the impact of gender quotas on female
academics in higher education Women’s Studies International Forum 79: 102346.
https://doi.org/10.1016/j.wsif.2020.102346

Regional Statistics, Vol. 15. No. 3. 2025: 393-417; DOI: 10.15196/RS150301



416 Kamil Maciuk-Michal Apollo-Gijsbert Stoet-Paulina Lewinska-
Lukasz Borowski-Lukasz Tomczyk-David C. Geary

PILLAL V. K—WANG, G-S. (2019): Women'’s reproductive rights in developing countries 1st ed.
Routledge, London. https://doi.org/10.4324/9780429433825

Prva, E—ROVELLL P. (2021): Mind the gender gap: the impact of university education on the
entreprencurial entry of female and male STEM graduates Swall Business Economics
59: 143-161. https://doi.org/10.1007/s11187-021-00525-1

PsAKI, S. R—MCCARTHY, K. ] -MENSCH, B. S. (2018): Measuring gender equality in education:
lessons from trends in 43 countries Population and Development Review 44 (1): 117—
142. https://doi.org/10.1111/padr.12121

RATTS®, ].—STOKKE, H. E. (2020): Private-public wage gap and return to experience: role of
geography, gender and education Regional Science and Urban Economics 84: 103571.
https://doi.org/10.1016/j.regsciurbeco.2020.103571

RIDGEWAY, C. L—CORRELL, S. J. (2004): Unpacking the gender system a theoretical perspective
on gender beliefs and social relations Gender and Society 18 (4): 510-531.
https://doi.org/10.1177/0891243204265269

SABZALIEVA, E.—ROSER, ]—MUTIZE, T. (2022): The impact of self-regulation in the
governance of European higher education systems on quality and equity Hungarian
Educational Research Journal13 (1): 23—46. https://doi.org/10.1556/063.2022.00114

SAX, L. J.—ALLISON KANNY, M.—JACOBS, J. A~WHANG, H~WEINTRAUB, D. S.—HROCH, A.
(2016): Understanding the changing dynamics of the gender gap in undergraduate
engineering majors: 1971-2011 Research in Higher Education 57 (5): 570—600.
https://doi.org/10.1007/s11162-015-9396-5

SCHOFER, E.-MEYER, J. W. (2005): The worldwide expansion of higher education in the
twentieth century American Sociological Review 70 (6): 898-920.
https://doi.org/10.1177/000312240507000602

SCHWARTZ, F. N. (1989): Management women and the new facts of life Women in Management
Review 4 (5). https://doi.org/10.1108/EUM0000000001789

SEMELA, T.—HAILE, H—ABRAHAM, R. (2019): Women and development in Ethiopia: a
sociohistorical analysis Journal of Developing Societies 35: 230-255.
https://doi.org/10.1177/0169796X19844438

SMITH, C.—WATSON, J. (2019): Does the rise of STEM education mean the demise of
sustainability education? Australian Journal of Environmental Education 35 (1): 1-11.
https://doi.org/10.1017 /aece.2018.51

STOET, G.—GEARY, D. C. (2018): The gender-equality paradox in science, technology,
engineering, and mathematics education Psychological Science 29 (4): 581-593.
https://doi.org/10.1177/0956797617741719

STOET, G.—GEARY. D. C. (2020): Sex-specific academic ability and attitude patterns in students
across developed countries Inselligence 81: 101453.
https://doi.org/10.1016/j.intell.2020.101453

STOET, G—GEARY, D. C. (2022): Sex differences in adolescents’ occupational aspirations:
variations across time and place PLOS ONE 17 (1): ¢0261438.
https://doi.org/10.1371/journal.pone.0261438

Su, R—ROUNDS, J.—ARMSTRONG, P. 1. (2009): Men and things, women and people: A meta-
analysis of sex differences in interests Psychological Bulletin 135 (6): 859—884.
https://doi.org/10.1037 /20017364

Regional Statistics, Vol. 15. No. 3. 2025: 393-417; DOI: 10.15196/RS150301



A critical analysis of the factor of gender and STEM enrollment in higher education

TABARES, R~BONI, A (2023): Maker culture and its potential for STEM education International
Journal of Technology and Design Edncation 33 (1): 241-260.
https://doi.org/10.1007/510798-021-09725-Y

TANDRAYEN-RAGOOBUR, V.—~GOKULSING, D. (2021): Gender gap in STEM education and
career choices: what matters Journal of Applied Research in Higher Edncation ahead-of-
print https://doi.org/10.1108 /JARHE-09-2019-0235

TORRES-RAMOS, S.—FAJARDO-ROBLEDO, N. S.—PEREZ-CARRILLO, I.. A—CASTILLO-CRUZ,
C.—RETAMOZA-VEGA, P. D. R.—-RODRIGUEZ-BETANCOURTT, V. M.-NERI-
CORTES, C. (2021): Mentors as female role models in STEM disciplines and their
benefits Sustainability 13 (23): 12938. https://doi.org/10.3390/sul132312938

VOOREN, M.—HAFLERMANS, C.—~GROOT, W.—VAN DEN BRINK, H. M. (2022): Comparing
success of female students to their male counterparts in the STEM fields: an

empirical analysis from entrollment until graduation using longitudinal register data
International Journal of STEM Education 9 (1): 1-17.
https://doi.org/10.1186/540594-021-00318-8

WILLIAMS, E. A.—KOLEK, E. A.—SAUNDERS, D. B._REMALY, A.—WELLS, R. S. (2018): Mirror
on the field: gender, authorship, and research methods in higher education’s
leading journals The Journal of Higher Education 89 (1): 28-53.
https://doi.org/10.1080/00221546.2017.1330599

YAMADA, A. (2023): STEM field demand and educational reform in Asia-Pacific countries. In:
KAPUR, D.-MALONE, D. M.-KONG, L. (eds.): The Oxford handbook of higher education
in the Asia-Pacific region pp. 189-209., Oxford University Press, Oxford.
https://doi.org/10.1093/OXFORDHB/9780192845986.013.9

ZOLLER, U. (2015): Research-based transformative science/STEM/STES/STESEP
education for ‘sustainability thinking”: from teaching to ‘know’ to learning to
‘think” Sustainability 7 (4): 4474—4491. https://doi.org/10.3390/su7044474

INTERNET SOURCES

ATKINSON, R. D.-MAYO, M. (2010): Refueling the US innovation economy: fresh approaches
to science, technology, engineering and mathematics (STEM) education Innovation
2 (3): 1-178.
http://proxving.lib.ncsu.edu/index.phprutl=http://search.ebscohost.com/login
.aspxedirect=true&db=eric& AN=ED521735&site=chost-live&scope=site
(downloaded: April 2024)

ROTHWELL, J. (2013): The hidden STEM economy.
https://www.brookings.edu/wp-
content/uploads/2016/06/TheHiddenSTEMEconomy610.pdf
(downloaded: April 2024)

Regional Statistics, Vol. 15. No. 3. 2025: 393-417; DOI: 10.15196/RS150301




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


