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Abstract:

Purpose: The main objective of the paper is to quantitatively analyze the relationship
between gender equality and economic growth in selected countries worldwide.
Design/Methodology/Approach: The study is based on the Solow Augmented model. Four
hypotheses have been tested: Hypothesis 1 (H1): Higher educational levels of women lead to
greater economic growth. Hypothesis 2 (H2): Greater participation of women in the labor
market leads to greater economic growth. Hypothesis 3 (H3): Higher fertility and fecundity
rates lead to lower economic growth. Hypothesis 4 (H4): Greater participation of women in
the democratic system leads to greater economic growth.

Findings: The research on links between gender, economic growth and development has
proven that the power and mutual impact of these categories can differ significantly
depending on the type of growth and key driving factors. The relation between GDP per
capita and female wages was proved statistically significant.

Practical Implications: Increased women ’s market activity means a more effective allocation
of human resources, better use of people’s talents (both women and men), the consequence of
which is a positive impact on economic growth. Gender equality was thus described as
“smart economics”. We have proved that in the European countries under study plus
Georgia and Armenia a 1 % increase of female wages will result in GDP per capita rising by
0.56%.
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1. Introduction

The topic of gender equality and its impact on social, political, and economic aspects
is a recurring theme in literature, with efforts in the social and political arenas to
include women in different decision-making areas under conditions of equality with
men. Inclusive economic growth means that a country's growth and development
should involve the contribution of all citizens without excluding an important group,
specifically women.

Most authors have focused on gender factors that trigger an increase in economic
growth for both low- and high-income countries, resulting in inclusive economic
growth, and the idea that "gender equality brings about economic growth, but
economic growth does not necessarily bring about gender equality” (Brashaw et al.
2013) is widely accepted.

Based on a review by Cabeza-Garcia, Del Brio, and Oscanoa-Victorio (Cabeza-
Garcia et al., 2018), four pervasive hypotheses were defined about the relationship
between economic growth and gender equality:

e Hypothesis 1 (H1). A higher educational level of women leads to greater
economic growth.

o Hypothesis 2 (H2). Greater participation of women in the labor market leads
to greater economic growth.

e Hypothesis 3 (H3). Higher fertility and fecundity lead to lower economic
growth.

e Hypothesis 4 (H4). Greater participation of women in the democratic system
leads to greater economic growth.

The main goal of the article was a quantitative analysis of the relationship between
gender equality and economic growth in selected countries worldwide, using the
Solow Augmented model.

2. Literature Review on Effects of Gender Factors on Economic Growth?®

The four assumed hypotheses are based on the literature review. Table 1 presents the
elaboration and justification of the hypotheses.

5The analysis has been performed for the purpose of the Swedish Institute project ‘EUSBSR
Forum for Gender Equality and Economic Growth’, 3.0, 2020 — 2022.
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Table 1. Expansion of four hypotheses about the relationship between economic

growth and gender equality

growth is expected

Hypothesis 1 (H1) With a higher educational level of women, greater economic

The relationship between the education levels of women
and economic growth has been previously studied, with
contradictory results since evidence exists for both a
negative and positive relationship.

(King and Hill 1993)
(Knowles et al. 2002)

The education gender gap was found to block economic
growth and significantly reduce GDP, when modeled
theoretically.

(Licumba et al. 2015)
(Cuberes and Teignier 2012)
(Qureshi et al. 2011)

Most of the researchers used the access of women to
primary education measured by the number of girls in
school, or the access of women to secondary education.
Few studies measured the access of women to university,
although a positive relationship between economic
growth and university studies were identified.

(Barro and Lee 1994)
(Klasen and Lamanna 2009)
(Barro and Lee 1996)
(Barro and Sala-i-Martin
2003)

Studies indicated that gender inequality in education
reduces the average amount of human capital in a society
and, therefore, harms economic growth.

(Hakura et al. 2016)
(Knowles et al. 2002)
(Dollar and Gatti 1999)
(Forbes 2000)

(Klasen 2002)

(King and Hill 1995)

economic growth is expected

Hypothesis 2 (H2) With a higher participation of women in the labor market, greater

Most authors, with few exceptions, have found a positive
relationship between the greater access of women to
employment and economic growth.

(Cuberes and Teignier 2012)
(Moghadam 2003)
(Baliamoune-Lutz and
McGillivray 2007)
(Elborgh-Woytek et al. 2013)

Two measures of inequality have been used in analyzed
papers: the proportion of women participating in the
overall labor force, and the proportion of the female
population of working age in formal employment.

(Klasen and Lamanna 2009)
(Klasen 1999)

expected

Hypothesis 3 (H3) With higher fertility and fecundity, lower economic growth is

The changes in fertility and the age structure can affect
the rates of national savings and investment and increase
productivity by improving the health and education of
each child.

(Bloom et al. 2012)
(Deaton and Paxson 1997)
(Lee etal. 2001)

(Goldin 2014)

(Angelov et al. 2016)
(Kleven and Landais 2017)
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Lower fertility can induce higher rates of business
activity or employment for women, especially in low-
income countries.

(Bloom et al. 2009)

It has been confirmed that fertility has a negative and
significant effect on the rate of GDP growth, whereas
fertility and income per capita have been shown to be
positively associated in the majority of high-income
OECD countries. This relationship is also produced
when salaries increase, the salary gap persists (Hartman
2010), and the results of fertility are translated into
higher salaries for women (Kumara 2013).

(Hartmann 2010)
(Day 2012)
(Komura 2013)

The necessity of good social planning so that fertility
significantly raises the production per capita has been
demonstrated.

(Razin and Sadka 1995)
(Golosov et al. 2007)
(Kleven 2019)

Hypothesis 4 (H4) With the greater participation of wo
greater economic increase is expected

men in the democratic system,

Early research on the relationship between economic
growth and democracy underscored a  positive
relationship between the two variables.

(Lipset 1959)
(Bolleen 1979)

The greater proportion of women with legislative power
would help introduce new policies for social and
economic development that also empower women. These
policies include establishing gender quotas, redirecting

(Kabeer and Natali 2013)
(Ramanayake and Ghosh
2017)

(Gerring et al. 2005)

the distribution of wealth, and eliminating discrimination
against women, since women politicians know the many
difficulties, they have faced to dedicate themselves to
politics.

Source: Own elaboration.
3. The Augmented Solow Model Including Human Capital

Solow (1956) developed a model from the neoclassical production function and
assumed diminishing marginal returns to capital, exogenous population growth and
savings rate, no depreciation and technological progress. The model predicts how
the steady-state level of income per capita depends on the savings rate and the
population growth rate, which leads to the view of convergence.

In testing the Solow model, Mankiw, Romer and Weil (1992) presented the
augmented Solow growth model which yielded up with an equation that includes
both physical and human capital as the fundamental determinant of growth. It sees
output growth as an element of physical capital, human capital, exogenous labor
growth rate and technological improvement.
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Hence the researchers derived the augmented Solow growth model containing the
variable for human capital (Mankiw et al., 1992):

Y = Af (K. H,L) (1)

where:

¥ — output

A —technology level
K — physical capital
H — human capital

L — inputs of labor

By arranging this model into a Cobb-Douglas production function one gets:

Y(t) = K(©)* H(t)? (A@)L()) = F a+p <1 )
Parameters a and b are the output elasticities with respect to physical and human
capital (shares of physical and human capital in total income), respectively. Mankiw,

Romer and Weil (1992) extended the Solow dynamics of physical capital
accumulation to human capital. Thus, the dynamic of growth takes the form:

K(t) = s, Y(t) — 6K(t) 3)
L(t) = nL(t) 4)
A(t) = gA(D) )

H(t) = s,¥(t) — 6H(D) (6)

Where s and s, denote the fraction of output devoted, respectively, to physical and
human capital accumulation, n is the rate of growth of labor, g is technological
progress, and d is the rate of depreciation. A dot over a variable indicates the
derivative with respect to time. Assuming the existence of a steady state with o + S
< 1, Mankiw, Romer and Weil (1992) obtained the following steady-state estimable
version of the model:

Y, ) ) ) )
In L—r = nA{0) + gt + In(s,) + Inis,) — In(n+g+4) ()
t

a i) a+f
l—a—f l—a—fF l—a—f
Equation (7) provides the basic framework for testing the augmented Solow model.
The model predicts that the steady-state level of income per capita is positively
affected by investment in both physical and human capital and negatively affected
by population growth, depreciation, and exogenous technological progress, and
requires that they coefficients sum to zero.
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4. Empirical Study of the Relation between Economic Growth and Gender
Equality

The original plan for the study was to cover all European countries. However, due to
insufficient data, the scope was narrowed down to 37 countries, which are
highlighted in green and yellow on the map.

The study also placed particular emphasis on countries associated with the Winnet:
Baltic Sea Region (BSR) and Eastern Partnership (EAP) countries, which are
marked in yellow on the map. This decision resulted in the inclusion of two non-
European countries, Georgia and Armenia, bringing the total number of analyzed
countries to 39, as shown in Figure 1.

Figure 1. The countries under analysis
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Source: Own elaboration.
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Solow's augmented growth model that includes the impact of gender has been
proposed:

Ya’ = A,f[:Xla'!XQPXSﬂJXam:'!Xcl-fa'r Xcl-ma'r XSfa'fXSm:'! L',!-) (8)

where:

Yi — GDP per capita (PPP),

Xa; — Capital stock (PPP),

Xz — Population,

Xari — Female net enrolment rate (%),

Xami — Male net enrolment rate (%),

Xari — Female labor participation rate (%),

Xami — Male labor participation rate (%),

Xsti — Mean nominal monthly earnings of female employees (PPP),
Xsmi — Mean nominal monthly earnings of male employees (PPP),
ui — random component.

All variables that are presented in money units have been converted to PPP.
According to the theory of growth models, we proposed the following variables:

Y; — GDP per capita — this is the dependent variable. The variable is stated in current
PPP.

The next variable, represents the capital impact — K:

Xii — This explanatory variable is the country’s level of capital stock. The variable
was calculated from the gross capital formation given in % of GDP (from the WDI)
and multiplied with GDP for each year to find the actual gross capital formation.

This variable should have a positive impact on GDP since capital is related to
investment. A higher level of capital generates higher level of capital per worker, all
else equal, hence higher level of production output.

Human capital is defined by the next three variables — H:

Xa2i — This explanatory variable is the country’s total population. The variable is
assumed to have a positive impact on GDP, all else equal, since a larger share of
population increase production.

5Purchasing power parities (PPPs) are the rates of currency conversion that try to equalize
the purchasing power of different currencies, by eliminating the differences in price levels
between countries. The basket of goods and services priced is a sample of all those that are
part of final expenditures: final consumption of households and government, fixed capital
formation, and net exports. This indicator is measured in terms of national currency per US
dollar.
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Xaii — Female net enrolment rate or female primary school completion rate. This
explanatory variable denotes the percentage of female students completing last year
of primary school stated as a share of all females in the relevant age group. An
increased level of females completing last grade of primary school is expected to
have a positive impact on GDP.

Xami — Male net enrolment rate (%) — the same variable for men, and also expected
positive impact. Our variables refer to school completion at the elementary level’.

The last variables represent the inputs of labor — L.:

Xati, Xsri — Female and male labor participation rate (%) — This explanatory variable
show the proportion females (and males) in the labor force as a share of all females
(males) in the age over 15 which are economically active, i.e. all people supplying
the labor force in the production of goods and services. This variable is expected to
influence GDP positively since when more females (males) enter the labor force the
output of production is expected to increase and hence also the level of GDP.

The last two dependent variables (Xsqi i Xsmi) refer to the average nominal monthly
earnings of women and men employees, respectively. These variables are expected
to have a positive impact on GDP because when workers earn more, so they get
richer, GDP also increases.

All data were obtained from WDI — World Bank’s data base and international labor
organization — ILO. Data were collected for the years 2011-2018.

4.1 Correlation Analysis

We examined the correlation between each explanatory variable Xi and the
dependent variable Yi — GDP per capita in the following years. The results are
presented in the Figures 2-9. Baltic Sea Region (BSR) and Eastern Partnership
(EAP) countries are marked as colored dots and described by the abbreviation. In
addition, we marked countries where GDP per capita was higher than 70 thousand
PPP (Luxemburg, Ireland and in 2018 Switzerland).

BSR and EAP countries, based on GDP per capita, form three clusters: the first one
— the richest countries: Scandinavian countries and Germany (GDP over 40 thousand
PPP per capita), the second cluster — post soviet countries: Estonia, Lithuania,
Poland and Latvia (GDP: 23-29 thousand PPP per capita), and the third cluster — two
Asian countries — Georgia and Armenia (about 11 thousand PPP per capita). The
lowest GDP was seen in Moldova.

"We considered the enrolment rate at secondary level, but unfortunately the data gaps were
so great that we abandoned this idea.
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Figure 1. Correlation diagrams of GDP per capita versus capital stock (Xi) in
2011-2018
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A positive trend is the GDP growth in all BSR and EAP countries in the analyzed
years. The highest level of capital stock was in Germany at over 740 trillion PPP
(740 in 2011 — 980 w 2018), then Poland — about 200 trillion PPP, the Scandinavian
countries — 40-50 trillion PPP. The lowest level in 2011 was seen in Estonia,
Armenia and Georgia — about 7 trillion PPP. Only Armenia remained below 10
trillion PPP in 2018. Correlation between variables in the following years was weak
and not statistically significant — 0,237.

The country with the largest population was Germany with over 80 million
inhabitants, followed by Poland with about 38 million inhabitants. The least
populated countries covered by the analysis were: Armenia, Lithuania and Latvia —
with populations below 3 million people.

In some countries the number of inhabitants increased in 2018 compared to 2011.
This was the case of Germany, Sweden, Denmark, Finland and Armenia. In other
countries, the figure decreased: from 0.3% in Estonia to more than 9% in Lithuania.
No correlation was observed between GDP per capita and country population®,

8We also considered only working-age population, or the growth of their number, but the
time range of the study resulted in very low variation in these variables, and thus the
variables had an insignificant impact on GDP.
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Figure 2. Correlation diagrams of GDP per capita versus population (Xz) in 2011-
2018
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The country with the largest population was Germany with over 80 million
inhabitants, followed by Poland with about 38 million inhabitants. The least
populated countries covered by the analysis were: Armenia, Lithuania and Latvia —
with populations below 3 million people. In some countries the number of
inhabitants increased in 2018 compared to 2011. This was the case of Germany,
Sweden, Denmark, Finland and Armenia. In other countries, the figure decreased:
from 0.3% in Estonia to more than 9% in Lithuania. No correlation was observed
between GDP per capita and country population®.

The net enrolment rate is an indicator that relates to primary education, and we
would expect 100% of girls (and boys) to complete elementary school without delay.
In 2011, only in Lithuania did 100% of girls complete elementary school. In
Denmark, Estonia, Latvia, Sweden girls were also in a good situation — the rate was
over 99%. In 2018, the rate of over 99% was reported in the following countries:
Germany, Denmark, Georgia, Lithuania, Latvia, and Sweden. In most cases the
indicator has improved. The exceptions were Armenia with the rate falling from
96% to 93% and Estonia with the decrease from 100% to 98%.

Also this indicator was not significantly correlated with GDP.

®We also considered only working-age population, or the growth of their number, but the
time range of the study resulted in very low variation in these variables, and thus the
variables had an insignificant impact on GDP.
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Figure 3. Correlation diagrams of GDP per capita versus net enrolment female rate

(Xar) in 2011-2018
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Figure 4. Correlation diagrams of GDP per capita versus net enrolment male rate

(Xam) in 2011-2018
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More girls than boys complete primary education on time, but the differences are
very small, on the order of 1 percent, which means that completing primary school
on time is not a gender issue, and the problem rather lies in the education system.

Half of the countries (5) reported a lower rate in 2018 compared to 2011 (Armenia,
Estonia, Finland, Lithuania, Latvia). The largest decreases were in Estonia 2.3% and
Armenia (reduction from 94.6% to 93%). The lowest rate in 2018 was in Bulgaria
and Romania (86%).

Also this indicator was not significantly correlated with GDP.

Figure 5. Correlation diagrams of GDP per capita versus female labor force
participation rate (Xas) in 2011-2018
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For all the countries surveyed, the average rate was 51%. This means that on average
in these countries every second woman of working age is employed.

In BSR and EAP countries the highest percentage of employed women was in
Sweden — about 60% and in Denmark with about 57-58%, depending on the year.
The lowest number of women worked in Poland (48-49%) and Armenia (43-49%).

In 2018, as compared to 2011, the female labor force rate decreased in 4 countries.
But while in Denmark, Finland, and Georgia the decrease was at about 1 percentage
point, in Armenia it reached 6 percentage points, which is a very high number.

LUX
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In this case, a positive significant correlation was seen between female labor force
and GDP, higher percentage of women working and higher GDP per capita.

Figure 6. Correlation diagrams of GDP per capita versus male labor force
participation rate (Xami) in 2011-2018
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The average percentage of working-age men in employment between 2011 and 2018
in all the studied countries was 65%, which was significantly more than women. In
2018, the range of the indicator ranged from 42% (Moldova) to 79.5% (Iceland).

In BSR and EAP countries the largest proportion of men worked in Georgia (79-
74%). In Armenia, Denmark, Estonia and Sweden it exceeded 67%, while in
Finland, and Lithuania the rate was the lowest at about 64%. In 2018, 6 countries
saw decrease in male labor force compared to 2011. The biggest decrease was
recorded in Georgia (from 79% to 74%, but still maintaining high male labor force
participation) and in Armenia (from 67.6% to 65%). The largest increase in the male
employment rate was reported in Estonia, Lithuania, and Latvia — more than 3
percentage points.

No significant correlation was observed between male labor force rate and GDP.
The last (but not least) indicators are mean nominal monthly earnings of female and

male employees. Information on these variables is scarce because not every country
reports average monthly earnings. Most reported data concerned 2014 and 2018.
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Figure 7. Correlation diagrams of GDP per capita versus female salaries (Xsi) in
2011-2018

Diagram GDP per capita vs. salariesyin 2011-2018
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In 2014 the average female salary exceeded 2.3 thousand PPP. Women in richer
countries earned more in: Sweden, Denmark, and Germany — over 3,000 PPP, while
the lowest salary of 390 PPP was earned in Armenia. The good news is that women's
salaries in every country have been increasing year by year. Average female wages
were very strongly, significantly positively correlated with GDP per capita. It means
that the higher the wage, the higher the GDP.

Figure 8. Correlation diagrams of GDP per capita versus male salaries (Xsmi) in
2011-2018
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In 2014, the average salary of men was 2,800 PPP and was 21% higher than the
average salary of women. That year, men in Germany, Denmark, and Sweden
earned the best — around 4,000 PPP. The lowest paid men were in Armenia — 600
PPP. Men also earned more every year. The salary gap in 2014 varied from 17% in
Sweden to as high as 53% in Armenia. Also this variable was very strongly
positively correlated with GDP per capita.

4.2 Econometric Analysis

As we noted in point 3, it is possible to estimate a Solow growth model that includes
the impact of gender. The accepted hypothesis (formula 8) leads to the following
econometric model:

In¥y; = Bo + By InXy; + BolnXy; + BalnXyp; + BulnXgyy s + PslnXys; + BolnXym; 9)
+ BrInXsp; + BalnXsp; + 1
where: all symbols are the same as in formula 8.

Unfortunately, we were able to estimate this figure only for 2014, due to missing
data.

In the next step of the research, for each year we would like to estimate such 6
models (formulas 10-15). In each of these models, the explanatory variables are
always capital stock (Xi;) and population (X)), and one of the gender variables:

InYs; = By + By InXy; + BrInXy; + BalnXye; + 1 (10)
InYy; = By + B, InXy; + B InX,; + ByInX,,; + 1y (1)
InYy; = Bo + By InXy; + BrInXy; + BsInXye; + 1 (12)
InY,; = By + . InXy; + B, InX,; + B InX,,.; +u; (13)
InYg; = Bo + By InXy; + BoInX,, + BrInXs ¢ + 1 (14)
InY,; = By + f, InX,; + B, InX,; + BalnX. . ; +u; (15)

where: all symbols are the same as in formula 8.

All seven models were estimated only in 2014, while in the other years the first
model (formula 9) did not include the Xsi and Xsmi variables, and the sixth (formula
14) and seventh models (formula 15) were not estimated.

In Table 2 we summarized the estimated parameters of models InYiilnY7 (formulas
10-15) for 2014 year.
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Table 1. Estimation results for Solow's augmented growth models InYiilnYzi in 2014

Variables InYui InY2i InYs; InYa;i InYs; InYsi InY7i
Constant | -2.823 -13.946 -18233 1170  2.646  -1509  -2.054
InXai 0366 0789 0762 0828 0867 0405 0355
InXz | -0396 0792 -0.769 -0.827 -0.872 -0.422  -0.376
X1 0373 3472
INXam | 0.178 4.421
InXaf 0.124 0.182
INXemi | -0.481 0.196
InXsti | -0.082 0.558
INXsmi | 0.675 0.626
R? 0918 0833 0844 | 0832 0831 0930 0940
F-statistics | 43190 65017 67.848 63582 63365 137580 162480

Note: Marked in red are significant parameters at the 0.05 level.
Source: Own elaboration.

All models were fairly well fitted to the real data — R? was over 83%. F-statistic
confirms that the regression model, as a whole, was statistically significant.

In the first model InYs;, only the capital and population variables were statistically
significant. Whereas in the next models, apart from variables InXy;i and InXz,
variables InXsi — enrolment rate and InXsi — monthly salary were also significant
(both for men and women).

The models that best explain the formation of GDP were the last two models — InYe;
and InY7i (the highest level of R?).

Sample interpretation of the results obtained:

For model InYsi — an increase in capital stock (InXi) by 1% will increase GDP by
0.405%. An increase in population (InX2) by 1% will cause GDP to decrease by
0.422%, a 1% increase in female wages (InXsq) will cause GDP to increase by
0.558% (assuming other variables are constant).

In Table 2 we summarized the parameters of the estimated models InYslnYs;
(formulas 9-13) (without Xs; variables) in 2018. Models InY1ilnYs; were estimated in
each year of analysis, but in Table 3 we present detailed results for models estimated
in the last year of analysis (for the most recent and available data).
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Table 2. Estimation results for Solow's augmented growth models InYiInYs; in 2018

Variables InYii InYai InYsi InYai InYsi
Constant 0.369 1.463 -1.111 1.512 3.780
InXai 0.810 0.874 0.856 0.871 0.916
InXai -0.802 -0.861 -0.841 -0.857 -0.909
INXari -3.880 0.059
INX3mi 4.675 0.629
INXafi 0.646 0.057
INXa4mi -1.118 -0.507
R? 0.897 0.879 0.880 0.887 0.894
F-statistics 54.650 90.262 91.362 100.330 107.919

Note: In red marked significant parameters at the 0.05 level.
Source: Own elaboration.

All models explained GDP well (R? over 88%) and the models as a whole — were
statistically significant (F-statistics statistically significant).

The best model in 2018 was the first model InYy;, although many of the gender
variables were statistically insignificant.

Capital stock (InX1) had a significant positive effect on GDP, while population
(InX2) had a significant negative effect, meaning that as population increases, GDP
decreases.

The only gender variable that was statistically significant was male labor
participation, but the relationship was negative, meaning that a 1% increase in male
labor participation (InXami) caused GDP to decrease by 1.118%

In Table 4, we summarized the expected (according to theory) effect of each variable
on GDP (positive in all variables) and the actual observed effect in all estimated
models for all years.

In all years we observed a positive impact of capital stock (Xii) on GDP, which
means that an increase in capital stock causes an increase in GDP.

In all years we observed a negative impact of population (X2) on GDP, which means
that an increase in population causes a decrease in GDP.

Not in all models was the effect of female enrolment rate (Xsi) on GDP positive, but
if it was significant, it was positive.
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Table 3. Signs and significance of coefficients of Solow’s augmented growth models
estimated in years 2011-2018

Variables | Theory | 2011 2012 2013 2014 2015 2016 2017 2018
Xii + + + + + + + + +
Xai + - - - - - - - -
Xt + + + I+ I+ I+ —I+ —I+ —/+
Xami + + + +/+ +/+ + + + +
Kafi + — +/— + + + + + +
Xami + - - I+ - - - - —I-
Xsfi + —I+
Xomi + ++

Note: Marked in red are significant parameters at the 0.05 level.
Source: Own study.

In all years we observed a positive (but not always significant) impact of male
enrolment rate (Xsmi) on GDP, which means that an increase in this rate causes an
increase in GDP.

Female labor participation (Xsi) had a rather positive effect on GDP, but
unfortunately it was not statistically significant.

Male labor participation (Xsmi) had a negative (and sometimes statistically
significant) effect on GDP. An increase in this rate causes a decrease in GDP. So,
we can say that the excessive proportion of employed man does not stimulate the
GDP growth.

Wages (Xsi) had a positive significant effect on GDP. Wage growth stimulates the
GDP growth.

5. Discussion

The seminal paper by Mankiw et al. (1992) highlights the cross-country correlation
between human capital (measured by educational attainment), income, and growth.
Subsequent papers have attempted to separate the effect of male and female
educational attainment and provide evidence on the relationship between gender
inequality in schooling and economic growth, using Solow's growth model.

Selected works that successfully used the Solow model to study the influence of
gender inequality on economic growth are presented below. One of the few cross-
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country studies to estimate theory-based specifications is Knowles et al. (2002).
Following Mankiw et al. (1992), the authors augmented the Solow model to
incorporate female and male human capital separately and estimated the effect of
these types of human capital and the gender gap on the steady-state level of income
using long averages between 1960 and 1990. Their findings indicate a negative
correlation between the size of the gap and income: controlling for male educational
attainment, a lower level of female educational attainment is associated with lower
steady-state income.

In line with the cross-country growth regression boom of the 1990s, most studies
estimate the relationship between gender inequality in education and growth rather
than the level of income. The first estimates by Barro and Lee (1994) began a heated
debate by identifying a positive relationship between gender inequality and
economic growth. The authors estimated economic growth equations in a cross-
section of 116 countries for the 1965-75 and 1975-85 periods and found that while
male secondary-school attainment (defined as the fraction of the over-25 male
population for whom some secondary school is the highest level of education) is
positively correlated with economic growth, the correlation between female
secondary-school attainment and economic growth is negative.

The relationship between gender inequality and economic growth has been subjected
to further scrutiny using different samples and theory-based specifications, leading
to diverse findings. Dollar and Gatti (1999) estimated five-year economic growth
rates between 1975 and 1990 in a panel of 127 countries. In contrast to Barro and
Lee (1994), they found a positive correlation between the growth of per-capita
income and the initial level of female secondary school attainment, controlling for
male secondary-school attainment.

Andersson (2010) studied the effect of increased gender equality on economic
growth in developing countries. The main objective of that work was to investigate
whether increasing the level of human capital and reducing gender inequality in the
labor market affected the growth rate and welfare of developing countries. The paper
used data covering 74 emerging and developing countries for the years 2001 and
2007.

The extended Solow growth model was used to estimate how increased primary
school completion rates of men and women affected economic growth to see what
impact the Development Goal (MDG) effect of universal primary education had on
the economy. The thesis shows that an increase in the number of women and men
completing primary school has a positive effect on economic growth, as expected.

In Ezeh's (2020) analysis, gender inequality in education and its impact on economic
growth was examined. The objective of the thesis was to investigate the influence of
gender inequality in education on economic growth, as exemplified by Sub-Saharan
African countries. Two gender inequality indicators were used: the gap in female-to-
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male primary and secondary enrolment. The core of the study was built on the
Solow Model, but it was augmented with both human capital and healthcare
expenditure (HCE) per capita.

The empirical analysis centered on annual data for 40 Sub-Saharan African countries
between 1990 and 2018. The estimation method employed was both the Ordinary
Least Squares (OLS) and the Fixed Effect Within-Group Estimator in a panel data
set. The main findings of the paper suggest that there is a statistically significant
negative relationship between gender inequality in education at the primary and
secondary levels and economic growth, as well as a negative effect of female labor
participation on economic growth.

As the above studies indicate, the application of econometric methods based on the
Solow Augmented Model in socio-economic analyses requires certain theoretical
requirements. The most important ones include: satisfactory variability of
explanatory variables (at least 10%); statistically significant relationships between
explanatory variables and the dependent variable; and statistically insignificant
relationships between explanatory variables to avoid collinearity. In addition, as
demonstrated in the examples cited above, diversity and the economic development
of the countries studied play a significant role here.

The analysis conducted in this study focused on European countries, as well as
Armenia and Georgia, being countries with good statistical reporting. Therefore,
countries with insufficient information were removed from the analysis, such as
Kosovo and Montenegro. Statistics are readily available in countries with good
economic development.

The analysis of the socio-economic development of the countries under study
revealed a clear similarity in variables related to male and female education, as the
indicators for all countries were consistently high throughout the years studied, with
very low variability of these characteristics at about 2.5%. From an econometric
perspective, these variables should have been removed from the model. However, a
detailed study showed that in some years, they had a statistically significant impact
on GDP per capita (2013-2015).

The results of the analysis are surprising in two aspects: Firstly, the negative,
statistically significant impact of population size on GDP per capita. Secondly, the
negative, sometimes statistically significant, impact of male labor participation on
GDP per capita. The former can be explained by the level of development of the
countries under study. When the population increases, it becomes difficult to achieve
satisfactory growth in GDP per capita, even though the latter indicator also shows an
upward trend. The differences in population size of the countries studied are greater
than the differences in their GDP per capita.
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In the latter case, the highest values of the male labor participation rate were
observed in countries with the lowest GDP per capita (e.g. Georgia with 80%). In
most countries (even those with the highest GDP), this indicator ranged between
60%-70%, implying that there is a certain norm in the number of employed men. If
this figure (70%) is exceeded, it has a negative impact on GDP.

The Solow Augmented Model, like any neoclassical growth model, has an
equilibrium point to which the solution should aspire, but which may not be reached.
The analysis of the study findings indicates that in some countries (such as Sweden),
the equilibrium point has been exceeded, and we can observe the effect of inefficient
resource utilization.

6. Conclusion

Research on the links between gender, economic growth, and development has
shown that the mutual impact of these categories can vary significantly depending
on the type of growth and key driving factors. In the majority of European countries,
economists and politicians strongly emphasize the need to increase female
participation in employment. It is generally believed that this is the best way to
reduce the growing gap in the labor force due to aging (excluding migration).

Increased women's market activity leads to more effective allocation of human
resources and better use of people's talents, both women and men. As a result, there
is a positive impact on economic growth. Gender equality has been described as
""smart economics."

In the quantitative part of the report, the Solow Augmented Model was used to
measure the influence of diverse variables (including gender equality ones) on
economic growth. According to the theory, all the chosen variables should have
positive impact on GDP: X1i — Capital stock (PPP), X2i — Population, X3fi —
Female net enrolment rate (%), X3mi — Male net enrolment rate (%), X4fi — Female
labor participation rate (%), X4mi — Male labor participation rate (%), X5fi — Mean
nominal monthly earnings of female employees (PPP), X5mi — Mean nominal
monthly earnings of male employees (PPP).

The analysis covered European countries and Eastern Partnership countries, as well
as Armenia and Georgia, between 2011 and 2018. Therefore, the set included
countries that were well or very well-developed. The obtained results are not entirely
consistent with the theory of the Solow Augmented Model. The reason for this is the
choice of countries, the availability of data, and the time period of the analysis.

The literature confirms that one of the most important elements of empirical analysis
is the selection of appropriately diversified countries at different economic levels.
For the same reason, the years of analysis should be as distant as possible so that the
data can take into account political, social, and economic changes that occurred
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within the time span. Despite these issues, we have demonstrated that in the
European countries studied, as well as Georgia and Armenia, a 1% increase in
female wages will result in a 0.56% increase in GDP per capita. Female wages were
expressed as the mean monthly earnings of female employees in purchasing power
parity. The relationship between GDP per capita and female wages was found to be
statistically significant.
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