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Introduction

The necessity of growth support was embedded into the core message adopted by the European
Commission in the Europe 2020 strategy, which recommends a number of structural reforms in order to
boost labor utilization and productivity growth (European Commission, 2011). This article presents anin-
depth appraisal of the theoretical approaches in relation to the link between adult education (human
capital in general) disaggregated by gender and macroeconomic growth and a summary of results from
the main empirical macro-studies for European countries.

The literature on economic growth is vast and policy-oriented studies, in particular, have flourished in
the past decade. Yet, there is little agreement on the exact mechanisms linking policy settings to growth.
So far, we have not come across the studies modelling adult education variables into Human capital, and
empirical investigations seeking to test its relation to macroeconomic indicators except FiBS/CEDEFOP
study in 2012 (CEDEFOP, 2012).

Human capital theory signifies the modern economy focused on the increasing role of human capital in
the knowledge-based society. The human resources development is an important part of all
development strategies and has recently been embodied in the policy and reports of most important
international institutions: the European Commission and other regional policy institutions (Cedefop,
2011, 2016, 2017). The theoretical emphasis on human capital was laid mainly by endogenous growth
theory, starting with Becker, who was probably the first ones who emphasized the role of human capital
in technology adoption and its impact on economic growth. However the concept of human capital was
fully embodied later, mainly in works of Romer (1986) and Lucas (1988) and Barro (1991) (Robert J Barro,
1991; Lucas, 1988; Romer, 1989). Generally, although, education and growth literature is largely based on
the endogenous growth models, it is however, neglected human capital accumulation in stage of adult
education and differences in gender impact. Needs to mention is that since each different scholar uses
varied estimation methods and data, this has led to different conclusions, and therefore economic
growth and human capital and gender issues remains a place worthy of study and discussion, which
possesses distinct theoretical and practical significance.

The paper deals with three issues: (1) whether gender inequality is present in further education
participation (2) whether gender specific human capital and separately taken gender inequality index
contributes to economic growth. Accordingly, the paper is structured as follows. The first section shows
the review of studies on gender issues and education issues in relation to economic growth, then the
second section explains methodological framework of the empirical model and data used. Then results
of the empirical results and some policy implications and recommendations for further research are
given in section four. We argue that there is a significant social loss if women do not revert to working
force. The contribution makes a series of recommendations to rectify the participation gap.
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I Gender equality, Adult education and
Economic growth

1.1 Literature review

There are a limited number of papers emphasized gender inequality issues empirically in the economic
growth models. Many of arguments are given under umbrella of “smart economics” and pointing to the
global gender gap issues in education, income and social protection (“GENDER EQUALITY AND
DEVELOPMENT,” 2012, “Gender Equality as Smart Economics: A World Bank Group Gender Action Plan
(Fiscal years 2007-10),” 2006; King & Hill, 1993; World Bank, 2016).

Initially, many studies of human capital were not gender-specific. One of the first studies separately
considering gender impact was in Barro and Lee (1994) study, who included female and male secondary
education attainment as independent variables in the growth model of 85 countries. The analysis was
done via instrumental variables model with 5-year lagged explanatory variables as instruments to per
capita growth rate data in the periods 1965 to 1975 and 1975 to 1985. The result was that male secondary
education has a significantly positive, while female education has a negative effect. The authors
suggested that this gender significance can be a measurement or omitted variable problem (Robert J.
Barro & Lee, 1994). Further Barro and Sala-i-Martin (1995) extended analysis and included separate
variables for higher and secondary education attainment by gender and confirmed the results of Barro
and Lee (1994) on negative impact of female education and positive significant impact of male education
on economic growth (R J Barro & Sala-I-Martin, 1995).

On this line of research, Caselli, Esquivel, and Lefort (1996) used a generalized method of moments
estimator to eliminate the problems of correlated individual effects and endogenous explanatory
variables and re-estimated a variety of cross- country growth regressions. When they re-estimated the
model of Barro and Lee (1994) with their own specifications, they found a reversal in the signs of male
and female education and other variables, and they pointed to several inconsistent estimation
procedures of Barro and Lee (1994) (Caselli, Esquivel, & Lefort, 1996).

Further Busse and Spielmann (2006) studied relation of types of gender inequality - wage, education and
labor market activity to country’s comparative advantage in Trade (computed as the ratio of labor-
intensive exports to total exports). Under Education they weighted both 50% - total literacy rates and
total gross secondary school enrollment. Under Labor inequality they took gender inequality in labor
market participation rates. They used cross-sectional and the panel analysis regressions with time series
data for 1975, 1980, 1985, 1990, 1995, and 2000 for 40 countries, namely 17 developed and 23 developing
countries. According to their results, there is a statistically significant link between female/male
educational attainment and comparative advantage and in labor-intensive goods, i.e. less gender
inequality in access to education is positively associated with comparative advantage. Also, they found
that less gender inequality in labor market participation rates is associated with a stronger comparative
advantage, taking other country characteristics into account. Their findings confirm their theoretically
expected outcome - a higher female labor force will enhance the labor endowment and, thus,
comparative advantage in labor-intensive commodities (Busse & Spielmann, 2006).

In contrast, some economists, including the influential studies of Stephanie Seguino, stated that gender
wage gaps contributed to economic growth in semi-industrialized economies in export-oriented
manufacturing sectors, where the lower female wages increase export competitiveness and subsequent
growth (Blecker & Seguino, 2002; Seguino, 2010; Seguino & Grown, 2006; Seguino & Heintz, 2012).
However, it is indicated what type of inequality is matters for a county. The type of inequality based on
wage discrimination has systematic positive effects for growth because of lower cost of labor, however
the type of inequality based on access to education and other productive resources create inefficiencies
because lower female education lowers labor productivity and contributes children’s access to
resources, and therefore constrains the future labor supply and economy-wide productivity. A country
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can benefit when women'’s greater education combined with lack the bargaining power to translate that
productivity into higher wages (Seguino & Braunstein, 2012; Seguino & Grown, 2006).

Important point in the studies is that there are variety of indicators used to measure gender inequality
and its impact to economic growth. As educational - ratios of total years of schooling (S. Klasen, 2002;
Stephan Klasen & Lamanna, 2009), average years of schooling (Forbes, 2000; Knowles, 2002), ratio of
enrollment rates (M. Baliamoune-Lutz & McGillivray, 2009; Mina Baliamoune-Lutz, 2007; Esteve-Volart,
2002), educational attainment (Dollar & Gatti, 1999), literacy rates (Mina Baliamoune-Lutz, 2007) and
other combined effect of the gender gapsin labor force participation and education (Bandara, 2015) were
taken. As employment inequality - ratio of female male workers (Esteve-Volart, 2004), labor force
participation (Heintz, 2006; Kapsos, 2005), etc. In the literature other forms of inequality measures are
also present in relation to economic growth- violence (Duvvury, Callan, Carney, & Raghavendra, 2013),
fertility (Day, 2012) and other well-being indicators (Forsythe, Korzeniewicz, & Durrant, 2000). However,
most studies were concerned with wage and earnings differences in relation to economic growth (A. B.
Atkinson, 2015; Blecker & Seguino, 2002; Oostendorp, 2009; Schober & Winter-Ebmer, 2009; Seguino,
2010; Seguino & Braunstein, 2012; Seguino & Grown, 2006; Stockhammer & Onaran, 2012).

Mostly studies researching the relationship between gender, education and economic growth are
present on aggregated cross-country level, but there are some analysis done on regional country level.
The issue of comparing these findings poses challenges both in methodological - because of differences
in countries included, covered time periods, and conceptual - definitions of gender equality and the
impacting ways to economic growth. Additionally, due to different focuses the control variables included
also vary which changes the comparability and generalizability of results. There are other issues -
statistical collection issues of the relevant data, and complex composite nature of the data on economic
growth, as well as econometrics issues of modelling causality and methodological issues of regression
analysis.

1.2 Datareview of Adult education as a basis of Human capital

Any discussion on the measurement of human capital can be seen from various perspectives due to
definitional diversity and the issues of validity. In our paper we propose to include adult education as a
basis of human capital and further in this part we will try to justify the rationale of that.

In general, education is positively associated with a range of other individual and societal benefits such
as healthier life-styles, active political involvement, lower propensity to commit crime, richer social
networks, etc. From economic efficiency view, the spending toward adult education may have short term
outcome in comparison with primary and secondary education spending, that in turn gives viable results
and raises the accountability issue of decision makers. In our analysis we go into simplification of Human
capital and taking under this term distinctly adult education, while it is important to point that early
stages of education - primary and secondary, and subsequent higher education is viable part of human
capitalin a broader sense. Also these early stages of education can underpin the further participation in
education, as higher educated people tend to get into skills-intensive jobs in knowledge-intensive
sectors, where they are given opportunities to acquire skills continuously and participate more in training
possibilities. This is widely confirmed via collected surveys that higher educated people tend to
participate more in adult education. In European countries training programs remain asystematic.
Moreover, there is no national training systems to classify, and central database does not exist.

Adult education can influence economic growth in various ways. Accumulated knowledge and skills
through adult education can impact directly to employability, better match to work and is converted in
increased labor productivity, facilitation of the technological progress and innovation. Moreover,
especially adult learners can in turn initiate changes in the wider sense by affecting the home/family,
work, and community contexts they engage in (Schuller & Desjardins, 2010).

However the trigger of participation in adult education still under many studies, where participation is
treated as the result of a complex chain of responses such as - personal attitudes (Cross, 1981), monetary
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and non-monetary expectations, etc. (Baert, De Rick, & Van Valckenborgh, 2006). The participation
reasons in adult education also varies. Motivation specialists have tried to link adult motivation and
attitude with participation of adults in training (early researchers are - Houle, 1961; Boschier, 1971,
Bourgess, 1971; Morstain and Smart, 1974; recent researchers -(Gorges, Maehler, Koch, & Offerhaus,
n.d.)). Others have related this with the social psychology theory (Boshier, 1973; Cross, 1981; Darkenwald
and Merriam, 1982; recent researchers - (Gorges & Kandler, n.d.; Rammstedt, Danner, & Clemens, 2017).
Thus, measuring general adult motivation seems quite fruitful to understanding the processes of why
they participate in further education. Some recent studies have come to other combined factors
influencing adults in their decision to undertake training —-combination of several factors for specific
target groups (Dohmen, 2016).

There are variety sources of information on adult education participation - AES, LFS, CVTS which tries to
measure the phenomena from different forms and types (For overview see (D Dohmen, 2018)). In our
analysis we will use Adult education Survey database as this survey constitutes the core survey on adult
education and play a key role in the European System of Statistics on Lifelong Learning. The AES is a self-
contained survey referring to “all learning activity (i.e. intentional learning) undertaken throughout life,
with the aim of improving knowledge, skills and competences, within a personal, civic, social, and
employment related perspectives” (Eurostat, 2014). This includes formal and non-formal activities, while
informal learning activities, such as self-learning, are not considered. Learning activities are covered
within the last twelve months prior to the conduction of the survey, that allows to cover broad range of
activities.

Before proceeding to regression analysis, we want to provide country review of participation rates is
adult education. From Figure 1 we see that by regional breakdown over the survey years we can see that
overall participation rates are increasing. Western and Northern European countries are the regions of
high participation rates in adult education. In these regions, there is a prevalence toward female
participation. The other regions show variations that seems to be not stable over the years.

Figure 1: Participation rates in education and training by gender by regions on the basis of data AES-2007, AES-
2011, AES-2016.

Participation rate in formal and non-formal education and training by gender, based on
20 AES 2007, AES 2011 and AES 2016
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Source: Eurostat, Participation rate in education and training by sex [trng_aes_100]. EU-average is calculated
for the current composition of countries
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Figure 2 Mean instruction FTE days spent by participant in education and training by sex and by regions based
on data AES 2007, AES 2011 and AES 2016

Mean instruction FTE days spent by participant in education and training by sex and by regions
based ondata AES 2007, AES 2011 and AES 201
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Source: Eurostat, Mean instruction hours spent by participant in education and training by sex [trng_aes_151]
*EU-average is calculated for the current composition of countries

In the Figure 2 we present average number of days spent by participant in education and training. Mean
instruction FTE days spent by participant in education and training is calculated on the basis of AES data
on Mean instruction hours by dividing to eight hours of full equivalent working hours. Regarding that
data, we can see that on average EU countries spend 15 days by female participant and 14 days by male.
Looking at the data, we see that within regions there are variations.
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2 Analysis

There are different econometric models used so far, mainly constituting as OLS. And with the availability
of more datasets on cross sectional and time series basis some author attempted to use panel data
analysis or apply instrumental variables. Empirical studies of economic growth often produce
contradictory results due to the weak data itself (Anthony B Atkinson & Brandolini, 2001; de la Fuente &
Doménech, 2000), or inclusion of different set of variables. Regarding the extension of the variables to
economic growth, Durlauf et al.(2004) presented review where almost 145 different variables have been
found to be statistically significant in at least one study (Durlauf, Johnson, & Temple, 2004). Therefore it
is not possible to model with all the variables at once. While in the pursuit of endogenous growth
literature frame, we will include the most robust variables and model human capital by gender, and also
include gender gap index variable.

2.1 Methodological framework

Econometric modelling is by no means easy to answer as it depends both on the theoretical specification
used and on the empirical problems encountered in growth studies. In order to avoid spurious
regressions: and errant behavior, we carried out the unit root test for each variable first. For that reason,
we tested our variables by Augmented Dickey-Fuller (ADF) test. Other econometric pitfalls are -
autocorrelation, multicollinearity issues, heteroskedasticity should be also avoided and we tested our
model accordingly.

On the basis of literature of growth models, the following augmented growth model is estimated as the
following. The choice of variables are discussed in previous part of the paper. As a dependent variable we
take real GPD per capita growth. That variable gives control over the nominal changes, as well as
population and comparable over a country changes. In the panel dataset we have 2007, 2011, 2016 years
according the waves of AES. So, Human capital is defined by participation rates in AE by gender. The other
variables were taken accordingly to these years. We include the all inclusive gender inequality measure
published by World Economic Forum as a separate independent variable. The report’s Gender Gap Index
ranks countries according to calculated gender gap between women and men in four key areas: health,
education, economy and politics to gauge the state of gender equality in a country.

Panel data analysis accounts for country heterogeneity and allows to control for variables like difference
in organization of work and FE practices across countries. Additionally there are estimated advantages
of panel data analysis as this method gives control over unobserved heterogeneity - any omitted
variables will not bias the estimates (Durlauf et al., 2004; Islam, 1995; Temple, 2000). In our context of
interest, the framework condition variables GDP per capita, the share of tertiary educated people, R&D
expenditure, PISA numeracy scores are crucial for consideration. We take log values of PISA, GDP per
capita values to have comparable values and this also done in the logic of modelling the growth
accounting models.

Yie=B1+BaX2it B3 X 31t BaXaie tPs Xsie tUir+Eir

Y= Real GDP per capita growth rate for a country, where i=country, t=time
X,;:= Human capital formation (male)

X3;:= Human capital formation (female)

X,4it= Gender inequality index

Xs;+= GPD per capita per country

u;;= between-country error;

€;+= within-country error;

B = coefficient for the variables
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Most measures were adapted from the extant literature. The data used in this research are secondary
data, collected through European surveys and statistical office of the European Union. The key to our
methodology is to minimize the extrapolations and keep the data as close as possible to those directly
available from European surveys. In terms of understanding the determinants of economic growth, the
international data have several advantages. Firstly, all sources come from standardized European
surveys which makes sources comparable and reliable cross-country data in time series. Secondly, these
survey data provide systematic heterogeneity across countries. However, aggregate data are poorly
suited to deal with question of causality: does human capital cause economic growth or the reverse can
be also true. The ability of reverse causality to explain this empirical relationship is also investigated in
this paper.

As regards the geographical scope for the study, this is the 27 European countries (see the list of countries
in the Appendix. The model described in the equation is estimated on a sample of up to 27 European
countries and up to three five-year periods between 2007,2011 and 2016, giving a possible 81
observations. For the empirical analysis much of the data is taken from the AES, Eurostat and World
Economic Forum reports

(Model 1) (Model 2) (Model 3)
VARIABLES Real GDP per Real GDP per Real GDP per
capita growth capita growth capita growth
HCF - Males -0.0356 -0.0415 -0.0441
HCF - Females 0.136™* 0.146™* 0.153**
GGGl -14.21* -11.80 -10.51
In_GDP per capita -2.240*** -2.174*** -2.085***
Share of adults with tertiary -0.0347 -0.0396
education
R&D expenditure as % of GDP -0.196
Constant 14.83*** 13.65*** 12.73**
Observations 7 7 7
Number of Countries 27 27 27
R-square 0,70 0,71 0,74
*** n<0.01, ** p<0.05, * p<0.1

Table 1 Panel data models for Real GDP per capita growth

The base model - Model 1 explains 70% of the variation shown in R-square value. Here, HCF female is
positive and significant, while GDP per capita and Gender inequality index are significant and negatively
correlated. Further we can see in the Model 2 we added to control share of adults with tertiary education
and the variables used explain 71% of the variation of Real GDP per capita growth. However the only
significant ones remain HCF female (positive) and GDP per capita (negative). In the Model 3 we include
R&D expenditure and explanatory power of R-square increases to 74%, and the significance of HCF female
and GDP per capita remain while other variables show no significance.

To conclude, we say that HCF female is significant predictor of GDP per capita growth as it is correlated
positively. The presented models have high explanatory power and included control variables, and
according to it we can say that the results stay consistent with the base model. The negative correlation
was revealed by GDP per capita, which can be interpreted as a percentage increase in GDP per capita has
a marginal decreasing impact of real GDP per capita growth. Gender inequality index demonstrated
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negative significant effect in our base model, while in other model still show negative impact but not
significant one.

Further in our analysis, we want to make reverse modelling and see whether growth drives more gender
equality. This reverse relationship is not well investigated in the literature due to its theoretical
complexity and not direct linkages to investigate. Looking at descriptive statistics from data in 7able 1,
we see that there is no straight correlation of these two datasets. Many authors mentioned open
questions of the way of transmission of increased growth toward benefiting women (Braunstein, 2012).
In our analysis of Economic growth and Adult education participation, we also do not find significant
reverse relationship of impact of economic growth to adult education participation, which leads to
conclusion that economic growth does not drive participation in further education.

(Model 1) (Model 2)
VARIABLES HCF Females  HCF Females
Real GDP per capita growth 1.410*** 1.422%**
GGGl 145.1*** 109.3***
In_GDP per capita 9.521*** 8.726™**
Share of adults with tertiary education 0.345*
Constant -93.27*** -74.48***
Observations 7 7
Number of Countries 27 27
R-square 0,74 0,77
*** n<0.01, ** p<0.05, * p<0.1

Table 2 Panel data models for HCF females

According to the results of the panel data analysis, we see that included variables - Real GDP per capita
growth, Gender inequality and GDP per capita are significant and positive. Surprisingly that gender
inequality increase might lead to more participation in further education of females. When in the second
model included the share of adults with tertiary education we see that it is also significant and positive,
that means high formal educated people positively contribute to female participation in adult education.
The explanatory power of the models are very high, however the positive significant of inequality index
can be the result of measurement error or omitted variable error and needs more in-depth analysis
further.
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3 Conclusion

Human capital (adult education) is considered today as the most important element generating value for
companies and economy, therefore the tendency in research to include it in relation to GPD growth is
manifested more strongly. The quality aspects of human capital - skills and competencies - enhanced by
further education contribute more and more to the improvement of growth potential, especially when
with the means of further education more female are broughtinto labor force and given favorable climate
to increase labor productivity. Governments may stand to reap the greatest economic benefits from the
release of further education and advancements to female.

The topic of inequality, human capital and economic growth presents interest to both academia and
policy. In this paper we analyzed the relationship of participation in adult education (human capital)
disaggregated by gender, gender inequality index and study their relation to economic growth from a
macroeconomic perspective of European countries. The purpose of this paper was to take some stepsin
filling this lacuna by discussing current theories and findings on adult education and gender inequality,
and their impact to economic growth.

Our paper attempted to close the gap and provided a theoretical framework as well as an empirical basis
for an improved understanding of the wider macroeconomic benefits of female adult education. In this
paper we investigate the causality relationship between female and male adult education and economic
growth in European countries for 2007-2016 time period. We used a panel data Random Effect model to
analyze the long run relationship between education and economic growth. We used panel data analysis
that allows for differences in the aggregate production function across countries. The choice of the type
of panel analysis was based on specification tests. Our results showed that female adult education has
positive effect on economic growth and gender inequality index turned to be negatively impacting to
economic growth. We argue that it is difficult or even almost impossible to estimate precisely the
determinants of economic growth for a country as there are many factors in play. However we argue that
variables of adult education measured into human capital are on important positions under given
estimation procedure with the possible dataset to measure, and while holding the other most favorably
treated factors such as educational attainment levels, R&D.
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Annex

Annex 1 Adult education participation rates, Real GDP per capita growth rates, Global Gender Gap index data
by European regions
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EU-average EU 445 N/A 2,46 N/A 0,74 N/A

Table 3 Adult education participation rates, Real GDP per capita growth rates, Global Gender Gap index data by European regions
Lead and Gap of countries in comparison with EU-average (current composition countries) are identified with normalization scores (0;1).

Sources: Eurostat, Participation rate in education and training by sex [trng_aes_100]; Real GDP per capita, chain linked volumes, percentage change on previous period, per capita, code:

sdg_08_10; World Economic Forum, The Global Gender Gap Report, www.weforum.org
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