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CHARLES UNIVERSITY

FACULTY OF SOCIAL SCIENCES

Institute of Economic Studies
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Abstract

The aim of this thesis is through using the appropriate tools of econometric

analysis to identify some of the variables having impact on the development,

whether positively or negatively, on selected Sustainable Development Goals.

They became part of the agenda in United Nations back in 2015. As the

sample used for the analysis contains observations on around 170 countries

in a time period from 2000 till 2016, the panel data approach for economet-

ric modeling is the most suitable to rely on. There are plenty econometric

studies focused on analyzing the SGDs through cross-sectional examples,

however only few of them are looking at them from a global perspective.

The main findings of the analysis do not include only statistically significant

explanatory variables identified. Supported by a concrete example, there is

an evidence that some of the goals require more focus on proper data collect-

ing on their corresponding indicator. This turns some of them to be hardly

measurable and the simple tools of econometric analysis become inapplic-

able. Finally, Slovakia, a country in the European Union, which does not

fulfill any of the selected targets is part of the last section before conclusion.

It includes a discussion about whether the significant explanatory variables

identified in the core analysis are also behind the non-attainment of these

targets in the cross-sectional example.



Abstrakt

Náplňou tejto bakalárskej práce je pomocou nástrojov ekonometrickej analýzy

identifikovat’ premenné ovplyvňujúce vývoj, či už pozit́ıvne, alebo negat́ıvne,

vybraných Ciel’ov udržatel’ného rozvoja. Tie v roku 2015 prijala do svo-

jej agendy Organizácia spojených národov. Nakol’ko sa jedná o prácu s

dátami obsahujúce pozorovania s vyše 170 kraj́ın v časovom intervale od

roku 2000 až 2016, náplňou analýzy je ekonometrické modelovanie vhodné

na tzv. panelové dáta. Doposial’ existuje pár štúdii zameriavajúce sa na

Ciele udržatel’ného rozvoja, avšak iba niekol’ko sa pozerá na jednotlivé in-

dikátory, slúžiace okrem iného k meraniu úspešnosti plnenia pŕıslušných

ciel’ov, z globálneho hl’adiska. K zisteniam analýzy patŕı okrem úspešného

nájdenia niektorých premenných ovplyvňujúce vývoj vybraných ciel’ov, aj to,

že niektoré nové ciele sú t’ažko meratel’né, z čoho sa následne iba vel’mi t’ažko

dajú vyvodit’ relevantné výsledky. Slovensku, ako krajine Európskej únie,

ktorá nesṕlňa ukážkovo ani jeden s vybraných ciel’ov, je k záveru venovaná

krátka kapitola, kde sa pŕıčina ich neplnenia rozoberá trochu detailneǰsie na

základe výsledkov regresnej analýzy z predošlých kapitol.
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Research question and motivation

2015. The Millennium Development Goals just finished and new ob-

jectives are created by the United Nations, this time the so-called Sustain-

able Development Goals (SDGs). Both targeting the end of the poverty all

around our world, but this time with more than twice as much goals with

new objectives set to be accomplished in the upcoming decade.

The motivation behind this thesis is the interest whether these goals,

sometimes labelled as too optimistic by many politicians and economists,

will help youth to have a better access to labour market and will increase

the share of women in leadership roles to be equal to the share of men.

Contribution

There are seventeen headline goals that were agreed to be achieved in

2030, including the enforcement of gender equality and provision of decent

work for all citizens. The purpose of this thesis would be to take into con-

sideration exactly these three goals and by choosing some of their targets

discuss their feasibility. The discussion would be supported by the results

and interpretation of econometric analysis based on data available mainly

from the World Bank.

Methodology

Using the tools of econometric analysis and panel data methods in com-

bination with available data and information, the feasibility of the selected



targets would be estimated taking into consideration their corresponding

indicators.

Firstly, the goal of achieving higher levels of economic productivity would

be analysed taking into consideration its attributed indicator of annual

growth rate of real GDP per employed person.

Subsequently, the target of substantially reduce the proportion of youth

not in employment, education or training (NEET) by 2020, would be in-

vestigated by taking the proportion of youth (aged 15-24 years) in NEET

indicator.

Lastly, the objective of ensuring woman’s full and effective participation

with equal opportunities will be scrutinized through its indicator of propor-

tion of seats held by women in national parliaments and local governments.
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Introduction

What are some of the driving forces that influence the achievement of the

selected Sustainable Development Goals by 2030? What should we focus

on in order to attain a better tomorrow? With these two questions, the

following sections will try to bring a closer look to three selected sub-goals

of the seventeen main Sustainable Development Goals.

All Sustainable Development Goals undoubtedly have one thing in com-

mon - to make our world a better place to live in, regardless of someone’s

nationality, gender, age, religion and native language. Recent centuries were

witnesses of many wars, partly caused by a missing dialogue across nations.

However, when facing problems like climate change and impact of the human

being on pollution, there is no more space for useless conflicts.

Unfortunately, discrimination is still an issue, and therefore a deeper look

and analysis of women’s quality participation in the workforce as well as

reducing the proportion of youth not in education, training and employment

were selected as main topics of this thesis. In addition, the belief in higher

economic achievement through diversification, technological improvement

and research is scrutinized. The importance of research and development

has been undervalued by national governments for decades, even if it is one

of the ingredients for higher economic productivity.

With three sub-targets and their respective indicators, an empirical method

based on the econometric analysis of panel data is carried out. The aim of

the analysis is to predict their potential achievement and present some of

the possible variables that might explain their evolution over time. The ana-

lysis is based on data collected on 171 countries in a time period from 2000

until 2016. The analysis begins with looking at the proportion of seats held

by women in national parliaments, which is believed to be an appropriate

indicator which should be relied on when looking at their full and effective

participation and equal opportunities for leadership at all levels of decision

making. Subsequently, three selected explanatory variables are used to de-

termine whether they play a significant role in the GDP per employed person,
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which is an indicator related to the target of attaining higher levels of eco-

nomic productivity through diversification and technological improvement.

Lastly, the possible variables which could help in reducing the proportion

of youth not in employment, education and training are analysed. In the

last case, the analysis becomes more challenging as a lot of observations are

missing from the target’s indicator.

This bachelor thesis is organized as follows: At the beginning there is a

brief literature review is provided followed by a section explaining what the

SDGs are with a focus on selected targets. The theory related to the core

analysis is described in the following section. Subsequently, a whole section

is dedicated to data description including interesting facts from descriptive

statistics. The next section contains a statement of hypotheses and the

interpretation of regression results. In addition, a short section focusing

on Slovakia is presented together with an analysis with the aim to forecast

the evolution of the indicators until 2030. All important findings are then

summarized in the last concluding section.
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1 Literature Review

There are several studies that already scrutinized the Sustainable Develop-

ment Goals using the tools of econometric analysis. The United Nations,

publish on their websites many reports and analyses every month, based

on which a significant number articles, papers, studies and many others are

inspired. They have a special website dedicated only to the SDGs, which

is available at https://sustainabledevelopment.un.org. The core literature on

the three selected Sustainable Development Goals in this thesis, helped to

identify some of the explanatory variables that are subsequently added to

the models presented in Section 5.

The first goal, ensure women’s full and effective participation and equal

opportunities for all levels of decision making in political, economic and

public life, was scrutinized in the work of Blair (2012). In this economet-

ric analysis, she seeks to explain the proportion of women in a national

parliament, using a wide variety of socio-economic, political and cultural

variables. By the end, the study presents some valuable conclusions for

policy makers looking to address this gender imbalance. In addition, the

research demonstrated that the proportion of women in parliament can be

predicted using OLS estimation and that involving a mix of socio-economic,

political and cultural factors have the most explanatory power. Additional

literature on gender inequality related topics can be found on the web-

site http://www.unwomen.org/en which is specially dedicated for all issues

covered by the Sustainable Development Goal number 5 targeting gender

equality.

Next, an econometric analysis carried out by Bassanini and Scarpeta

(2001) is related to the next target selected, achievement of higher levels of

economic productivity through diversification, technological upgrading and

innovation. This paper aims at shedding some light on presenting evidence

on the long-term links between policy settings, institutions and economic

growth in OECD countries while controlling for underlying differences in

technological progress. The expenditure on R&D is often used in the work

6



as an explanatory variable in panel data models as an explanatory variable

related to GDP per capita.

Finally, reduction of the proportion of youth neither in employment,

training and education was the main topic of the study presented by Glad-

well, Popli and Tsuchiya (2016). The sample selected for this work where

young British people enabling to construct models including variables as for

example ability, proxied by IQ. The paper’s findings have important policy

implications and it is reporting a strong relationship between both prior

academic ability and future academic ability, and between prior academic

ability and future NEET status.

The country example provided in section 6 is inspired by articles presen-

ted in the main most famous online journals of Slovakia. Articles about

worrying statistics related to gender equality, as well as investments in R&D

are presented on a regular basis. From the articles itself, it is clear that

religion and tradition are very strong when considering gender equality and

that low expenditures on R&D could generally have very negative impact

on the economic growth of the country.

To sum up, as mentioned before, many articles and papers discussing the

implementation quality of the SDGs already exist, however, only a small pro-

portion focus on analysing the data. From that proportion of papers, some

of them using the tools of econometric analysis, are looking at a concrete

country. This thesis in contrary, looks at the SDGs from a broader perspect-

ive and taking into consideration available data from all sovereign countries

across the world when scrutinizing a particular target and its indicator.
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2 Sustainable Development Goals (SDGs)

The official site related to the SDGs describes the seventeen main targets,

divided into 169 sub-targets as a common transnational project with the

aim to achieve higher levels of prosperity and peace for all people on the

planet. Adopted in 2015 by Member States of the United Nations (UN),

they became the most ambitious plan of how to make our world a better

place to live in. They are covering even more topics as their predecessor, the

Millennium Development Goals (MDGs), that were implemented through

diverse dialogues, actions, resolutions and policy changes from 2000 to 2015.

There are numerous articles, papers, essays and studies that discuss the

SDGs, sometimes they are viewed in a positive light, on the other hand, they

are often considered too ambitious and utopian. Logically, their achievement

requires a great number of new policies to be introduced. Those changes

often contradict the nations’ ideologies, culture and mainly strong religion.

Therefore, redefining of existing policies, as well as introduction of new ones

becomes very hard, as people often value old traditions above rules and

official legislation. Not to mention, that forcing nations to redefine their

core values and beliefs may not be the best practice how to build a better

tomorrow in the end.

One of the pros of the SDGs could certainly be their “hidden” target,

which is saving the planet from a major crisis. Their forerunner, the MDGs,

contributed to accomplishments such as rise in primary school enrolment,

fall in number of people living on less than $1.25 a day, reduction in child

mortality rate by more than half over past 25 years and also broader access

to safe drinking water.1 Considering that many goals from MDGs were not

reintroduced in the SDGs because of their relative satisfactory attainment,

there is a strong motivation to also believe into the new “anti-poverty” plan.

1Due to official statistics reportted by UN (2015)
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2.1 Target 5.5: Ensure women’s full and effective participation

and equal opportunities for leadership at all levels of decision-

making in political, economic and public life

Ensuring gender equality is a critical part among SDGs, therefore a stan-

dalone goal focusing on women’s right and equal opportunities is more than

appropriate to be included. Despite an improvement in mitigating diverse

types of gender disparities over time, there are legislative changes that have

to be done in order to empower women and support their full participation

in the society.

From the historical point of view, in many countries women were not

allowed to get proper education, be active in politics, pursue their own career

and many others, even until the mid of the twentieth century. Nowadays,

there are several studies proving that gender inequality is still a huge issue,

claiming that a woman with the same amount of experience and education

as a man, is paid and valued less. In addition, while 143 countries recognized

equality between women and men in their Constitutions by 2014, another 52

did not. However, it should be kept in mind, that having something granted

in a constitution or in some policy is not the same as finally implementing

it and adhering the rule. There is strong evidence, that not every nation

values rules above ideologies arising from religion.

The target 5.5 relies on the fact that only 22 per cent of all national

parliamentarians were female in August 2015. 2 Clearly, as half of the

population are women, the proportion of seats held by women in national

parliaments is far from being equal. And what is even more surprising,

that the most developed western democracies are not always necessarily

somewhere in the top of equal opportunities provision. Nevertheless, from

the top 30 countries, around a third are post-conflict states. That helps to

explain, why, for example, the genocide in Rwanda explains its first place

in the ranking of equal opportunity provision, considering that most of the

people slaughtered in 1994 where men and thus the proportion of women

2Due to statistics presented by the UN (2015)
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changed to 30 per cent. 3

The importance of strengthening the dialogue in the topic of women em-

powerment, including policy making, could be summarized by the statement

of UN Women Executive Director Michelle Bachelet (2011) presented during

her speech on a panel to discuss the ILC 2011 Global Report on “Equality at

Work: The Continuing Challenge” in Geneva. “Slightly less than 28 percent

of the 3000 accredited delegates attending this conference are Women. This

figure shows a lot about gender imbalances - not only in the world of work,

but also in the world of political participation, leadership and representa-

tion.”

2.2 Target 8: Promote sustained, inclusive and sustainable eco-

nomic growth, full and productive employment and decent

work for all

Sub-goals of the Target number 8 are all focusing on promoting economic

growth and decent work. The motivation behind it arises from the worrying

fact, that roughly half of the world’s population lives on the equivalent of

about 2 dollars a day. Moreover, having a job does not automatically imply

escaping from poverty. More than 61 per cent of all workers were engaged

in informal employment in 2016, which in other words mean that there is

no governmental monitoring, resulting in an exclusion from social services

such as the health care. Therefore, social and economic policies should be

redefined and their impact strictly scrutinized in order to efficiently reduce

extreme poverty, and finally eradicate it. 4

2.2.1 Target 8.2: Achieve higher levels of economic productivity through

diversification, technological upgrading and innovation

Diversification, technological upgrading and innovation are considered to be

some of the ingredients of high economic productivity level attainment. At

the heart of all these is research and development (R&D), which allows to

3As reported by APOLITICAL GROUP LTD (2017)
4Due to statistics presented by the UN (2015,2016,2017)
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develop new technologies, knowledge and techniques.

A recent study by Begun (2015) confirms, that investing in R&D signific-

antly contributes to the increase in economic growth. An interesting finding

from this study is, that a one per cent increase in R&D spending should lead

to a 0.61 per cent growth in the economy in general. 5 Therefore, looking

at R&D expenditure as proportion of a nation’s GDP gives an important

picture about the often called ”R&D intensity.”

Despite the fact that R&D which is the fuel of innovation, diversification

and technological improvement, the proportion of investments into it varies

across diverse regions. Some countries might have other priorities where to

invest, however, there are many countries with relatively developed infra-

structure, schooling system and, more importantly, out of conflict zone for

decades that are ignoring the significance of R&D.

Moreover, human capital is also very important as someone has to study,

carry out some new research and also put new findings into practice. The

variable on population growth is believed to highly correlate with the GDP

growth. In recent years, there are many articles and studies informing the

world, that it is very trending for families in developed countries to have less

children, as young people prioritize building their career and then often do

not want to quit it. In addition, in some countries, proper formal education

and also provision of basic necessities are so expensive, that even if there

is a will to have more children, some couples have to stay with only one.

These and also other factors result in a drop in population growth and in

some countries cause lack of people in the workforce as well as educational

and research institutions.

Altogether, based on information available, R&D as a proportion of a na-

tion’s GDP, region and also population growth are some of the variables that

should lead to a higher economic productivity. Moreover, all of these vari-

ables are also tracked by the World Bank as part of the world’s development

indicators and therefore make them measurable.
5Based on data from 15 OECD countries
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2.2.2 Target 8.6: Reducing substantially the proportion of youth not in em-

ployment, education or training by 2020

The abbreviation NEET stands for unemployed youth 6, neither in educa-

tion nor in training. The target arises from the sad reality, that in addition

to women being disadvantaged in the world, also young people face discrim-

ination and lack of equal opportunities. Of course, there is a percentage of

extreme cases when a young person is really not interested to be integrated

in the society and pursue some career, but this is small compared to the

number of those, who really want to work and get proper education.

Based on the study by Abott and Teti (2017) looking at young people in

NEET in North Africa, gender plays also a big role in this disadvantaged

group. Young women in this region are at a significantly greater risk of un-

employment compared to young men. Many of them are not even allowed

to ever work because of a religion, which bans the school-employment trans-

ition. As the study suggests, young people in NEET could be divided into

three major groups: those who are unemployed and actively try to change

this status, those drawn from the labour market and full-time career and

finally those, who are not seeking employment any longer, including those

who are excluded by cultural reasons, long-term sickness and disability.

Besides culture, gender and region, the European Youth Forum (2016)

comes with evidence, that, more than ever, young people have to overcome

a stressful and hard journey to enter the labour market. On one hand, in

many regions around the world, the access to quality education and training

are hardly to attain, on the other hand, even the officially developed demo-

cracies struggle with fair treatment of young people in employment. It is no

surprise, that unpaid internships could somehow demotivate young people

to participate in the society, causing them to give up and quickly be labeled

as NEET. It is a very unpleasant situation, that even in case there are some

opportunities for young people, they are not treated as they should and in

order to pursue a perspective career they have to be financially dependent

6Young person is defined by the UN as a person in the age from 15 till 24, but many articles also refer

to people in the age of 15-29.
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on their parents much longer than before.

Altogether, on 22nd June 2017 a resolution targeting Human Rights and

Youth was adopted by the UN, where all member countries are required to

provide equal opportunities for all young people and fight against disparities,

including socio-economic ones, and finally recognize them as a basic Human

Right.

13



3 Panel Data Analysis

Longitudinal data or panel data (for the purpose of this thesis the second

term is used) are multi-dimensional data taking into consideration measure-

ments over time. 7 The multi-dimensionality allows to include more than

only one individual or panel member as for example several persons, firms

and countries.

Let’s state the classical panel data model, which will be referred to in the

next subsections.

Yi,t ≙ α + βXi,t + ai + ui,t

In this equation countries are represented by index i and years by t.

Then, model Yi,t represents the dependent variable and Xi,t is the matrix

of explanatory variables. Next, β is the vector of coefficients measuring the

relationship between the dependent and independent variable, α represents

the intercept, ui,t is a random error satisfying standard assumptions and ai

is an unobserved time-invariant individual effect.

If the number of observations for each individual equals to the number

of times, the data set is balanced. In the other case, when there are some

missing observations for some of the individuals over time, the data set

is unbalanced. In addition, a fixed panel is one, where the same set of

individuals is accounted for the selected time-period of interest.

In conclusion, the empirical analysis is based on fixed panel and in order

to get proper results. The data set itself is unbalanced, however as will

be described in the following sub-section, a simple method to balance it is

applied in order to facilitate the estimation.

3.1 Model Structures

There is a wide range of different models for panel data. The simplest ones

together with their corresponding assumptions, which are as well applied in
7For detailed information on the topics covered in this section see, for example, Wooldridge, J. (2006).

Introductory Econometrics: a modern approach.
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the analysis in the next parts, are:

1. Pooled Ordinary Least Squares (OLS)

Pooled OLS, using first differencing, remove ai by differencing adjacent

periods. In order to remove ai, the adjacent period is subtracted from

the other.

Assumptions of pooled OLS using first differences (Wooldridge, 2006):

(a) For every observation i, the model is yi,t ≙ β1xit1+...+βkxitk+uit, t ≙

1, ..., T , where ai is the unobserved fixed effect and parameters βj

are estimated.

(b) The same random sample is observed for each period.

(c) Let Xi denote xitj, t = 1, ...,T, j = 1, ...,k. For every t, given the

explanatory variables, the expected value of idiosyncratic error in

all time periods, the unobserved effect is zero: E(uit∣Xiai) ≙ 0.

(d) The explanatory variables change over time, for at least some i and

there is no perfect relationship among them.

(e) The variance on the differenced error, conditional on all explanat-

ory variables, is constant: V ar(∆uit∣Xi) ≙ σ2, for all t=2,...T.

(f) For all t ≠ s, the differences in the idiosyncratic errors are uncorrel-

ated, conditional on all explanatory variables: Cov(∆uit,∆uis∣Xi) ≙

0.

(g) The ∆it are identically distributed and independent (i.i.d) normal

random variables, conditional on Xi

The estimators are said to be unbiased, if assumptions (a) - (d) hold. In

addition, the estimators are BLUE (Best Linear Unbiased Estimators)

if the assumptions (a) - (f) hold.

2. Fixed Effects (FE)

The fixed effects model is suitable in case of correlation between the

individual effects of the countries and growth determinants. If this is

not an issue, the random effects model should be more suitable.
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The estimation process begins by averaging the equation over time for

each observation which is then subtracted from the original equation

in order to get time-demeaned data. This causes the unobserved effect

to disappear and as a result, the omitted variable bias is no longer a

problem.

The first four assumptions of fixed effects estimation are identical to

Poooled OLS assumptions. Further assumptions are (Wooldridge, 2006):

(e) Var(uit∣Xi, ai) = Var(uit) = σ2
u, for all t ≙ 1, ..., T .

(f) For all t ≠ s, the idiosyncratic errors are uncorrelated (conditional

on all explanatory variables and ai): Cov(uit, uis∣Xi, ai) = 0.

(g) Conditional on Xi and ai, the uit are independent and identically

distributed random variables.

The fixed effects estimators are unbiased if the first four assumption

hold.

3. Random Effects (RE)

In the random effects model it is assumed that the individual effects

of the countries are uncorrelated with the explanatory variables. How-

ever, the model suffers from serial correlation because ai is present in

each time period. For this reason, pooled OLS is inefficient. Thus, ran-

dom effects model is estimated by feasible Generalized Least Squares

(GLS). This is simply a pooled OLS of the GLS transformation which

eliminates the serial correlation.

Assumptions a, b, and f are the same for random effects as for fixed

effects model. In addition, the following assumptions are imposed:

(c) The expected value of ai given all explanatory variables is zero:

E(ai∣Xi) = 0.

(d) Among the explanatory variables, there is no perfect linear rela-

tionships.
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(e) The variance of ai given all explanatory variables is constant: E(ai∣Xi)

= 0.

4. First Difference (FD)

The last model is the first difference model. It is one of the possibilities

how to eliminate the unobserved effect, ai. It is numerically equivalent

to the FE model in case T ≙ 2 and it does not matter which one to use.

In case T ≥ 3 the estimators are not the same any more.

The FD estimator is unbiased under the same assumptions as the FE

one, thus the first four assumption should hold. If the ui,t are serially

uncorrelated, FE estimator is more efficient than FD. However this as-

sumption could also be false, due to the unobserved factors that change

over time and could be serially correlated. On the other hand, first dif-

ferencing has the advantage of turning an integrated time series provess

into a weakly dependent process and can appeal in cases where T is lar-

ger than N . In addition, normality in the idiosyncratic errors is not

needed, and serial correlation and heteroskedasticity can be treated by

robust standard errors.

To sum up, the FD models are included to add an alternative method to

the FE models and could eventually help with interpretation of results.

3.2 Tests

After regressing the above mentioned model structures, diverse tests are

performed in order to make some additional conclusions about the results,

or if in case of detection of an undesirable pattern, to correct it if possible.

List of performed tests and their main detection purpose:

1. Stationarity of the dependent variables

A unit root test is performed in order to detect whether the dependent

variable is stationary or not. However, even if non-stationarity is not

detected by the test, it is important to keep in mind that when dealing
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with panel data with a relatively short time period the issue of station-

arity does usually not arise. Therefore, even if the test will confirm

stationarity of a dependant variable, it still does not mean by certainty

that this is true and therefore a commonly known non-stationary vari-

able could be misinterpreted by mistake.

2. ”Twoways” Effect

The ”twoways” effect is standing for time and individual effect. Detec-

tion of this effect is very important for the analysis as it implies whether

performing a panel data analysis has sense.

3. Serial Correlation (Autocorrelation)

Serial correlation is the relationship between a selected variable and

a lagged version of itself over diverse time periods. It is often found

in the case, when the level of a variable effects its future level. It is

highly possible that it will be detected in the subsequent analysis and

therefore further adjustments in the analysis would be required. One

possible fact could be, that the general aim of the indicators related to a

sub-target is to look after a positive change over time (rise, or decline).

4. Heteroskedasticity

Presence of heteroskedasticity is a common problem in regression ana-

lysis. Shortly, this occurs when the standard deviations of a variable,

monitored in a specific time frame, are non-constant. Again, as in

the case of serial correlation, it might be an issue also in the following

analysis and would require application of some adjustment method.

5. Cross-Sectional Dependence

As Baltagi (2008) claims, cross sectional dependence arises in macro

panels. Moreover, Nurul and Aishah (2015) stated in their work, that

there is a relationship between the presence of cross sectional depend-

ence and stationarity tests. Therefore, a second generation of unit root

tests was presented, where the presence of cross-sectional dependence

is allowed within the panel. As data on diverse countries over a specific
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time are subject to analysis, the detection of cross-sectional dependence

is highly possible as for example countries being on the same continent

tend to have similar approach to policy making.

6. Fixed vs. OLS

The F test for individual effects assesses whether OLS is better than

fixed effect model.

7. Random vs. OLS

Same logic as in the previous case, the Breusch-Pagan Langrange mul-

tiplier (LM) test helps to decide between simple OLS regression and

random effects regression.

8. Fixed vs. Random

The Hausman test checks if the unique errors are correlated with the

reggressors. After running fixed and random effect model and saving

their estimates respectively, the test should be performed in order to

find out which model should be used as in the previous two cases.

3.3 Software Approach

The so called plm package, is a package designed to facilitate the panel data

estimation in R. The function plm allows for estimation of basic panel models

including pooled OLS, fixed, random and first difference models. The testing

interface allows to make most of the basic diagnostic required and described

in the previous section, however some other packages are required to perform

all of them. The common rejection rule of the null hypothesis, is as usual,

set at a p-value equal to 0.05.

Concretely, when testing models for panels, the plm package allows for:

Lagrange Multiplier Test - two-ways effects (Gourieux, Holly and Monfort),

Breusch-Pagan Test for cross sectional dependence, Pesaran CD test also

for cross-sectional dependence, Breusch-Godfrey/Wooldridge test for serial

correlation, F test for individual effects (FE vs. OLS) and Hausman test
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(RE vs. OLS). In addition, the tseries package adds the Augmented Dickey-

Fuller (stationarity) and lmtest package for studentized Breusch-Pagan test

(heteroskedasticity). The sandwich package as stated before, helps to appro-

priately correct the models in case heteroskedasticity and serrial correlation

is detected by the approach of robust standard error estimation. 8

There are diverse methods how to correct heteroskedasticity and serial

correlation. Fortunately, R facilitates estimation with robust standard er-

rors, which is in economics a commonly used method of dealing with them.

Details about the idea behind this approach for panel data as well as sand-

wich package, can be found in the Millo’s (2017) paper Robust Standard

Error Estimators for Panel Models: A Unifying Approach published in the

Journal of Statistical Software.

8The null hypotheses, as well as alternative together with the idea behind them using the software,

could be found in the official R documentation available online at: https://www.rdocumentation.org/.
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4 Data Specification

Data for all three indicators which are subject to control in this thesis, are

reported annually and are available at the so called databank of The World

Bank. Unless stated otherwise, the selected explanatory variables are also

retrieved from The World Bank database. The data set created in order

to carry out the Panel Data Analysis contains measurements on diverse

variables from 2000 until 2016.

In the subsequent part, three models would be estimated, each having an

dependent variable, which represents the data on the corresponding indic-

ator and specific goal, and several explanatory variables of interest. Those

where chosen based on existing papers, which already analysed the indicat-

ors through econometric tools, excluding variables on which the amount of

missing observations is very high.

The first model, with the aim to find possible variables which could ex-

plain the evolution of the indicator over time, consists of data and variables

described in Table 1. 9

Table 2, same as the previous one, is an overview of variables used in the

next model where the GDP per employed person stands as dependent vari-

able on the left side of the equation and on the right side the corresponding

explanatory variables. 10

The last table in this section, table 3, describes variables used in the last

model where the data on NEET is analysed. 11

9The explanatory variables for this model were selected based on the study by Blair, D. (2012). An

Investigation into the Proportion of Women in National Parliament in a Cross-Country Sample. [online]

Available at: https://www.tcd.ie/Economics/assets/pdf/SER/2012/Women [Accessed 17 Sep. 2018]
10The explanatory variables for this model are selected based on paper by BASSANINI, A., SCAR-

PETTA, S. (2001). THE DRIVING FORCESOF ECONOMIC GROWTH: PANEL DATA EVIDENCE

FOR THE OECD COUNTRIES. OECD Economic Studies No. 33, 2001/II.[online] Available at: ht-

tps://www.oecd.org/eco/growth/18450995.pdf[Accessed 17 Sep. 2018]
11The explanatory variables for this model are inspired by the paper written by GLADWELL, D.,

POPLI, G. TSUCHIYA, A. (2016). A Dynamic Ana-lysis of Skill Formation and NEET status. Sheffield,

UK: SERPS no.2015016. ISSN 1749-8368
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Full name Name and type

of variable(s)

Detailed description

Proportion of seats held

by women in national

parliaments (%)

propseats (De-

pendent variable)

Women in parliaments are the percentage

of parliamentary seats in a single or lower

chamber held by women.

Nondiscrimination

clause mentions gender

in the constitution

(1=yes; 0=no)

geneqconst

(Explanatory

dummy variable)

Nondiscrimination clause mentions gender

in the constitution is whether there is a

nondiscrimination clause in the constitu-

tion which mentions gender.

School enrollment, ter-

tiary, female (% gross)

tertfemale (Ex-

planatory vari-

able)

Gross enrollment ratio is the ratio of total

enrollment, regardless of age, to the popu-

lation of the age group that officially cor-

responds to the level of education shown.

Tertiary education, whether or not to an

advanced research qualification, normally

requires, as a minimum condition of ad-

mission, the successful completion of edu-

cation at the secondary level.

Labor force participa-

tion rate, female (% of

female population ages

15+) (modeled ILO es-

timate)

lffemale (Explan-

atory variable)

Labor force participation rate is the pro-

portion of the population ages 15 and older

that is economically active: all people who

supply labor for the production of goods

and services during a specified period.

Population, female (% of

total)

popfemale (Ex-

planatory vari-

able)

Female population is the percentage of the

population that is female. Population is

based on the de facto definition of popula-

tion, which counts all residents regardless

of legal status or citizenship.

Prevalent religion catholic,

buddhist, is-

lam, orthodox,

protestant, indi-

genous, hindu,

unaffiliated, other

(Explanatory

variables)

This variable consists of nine dummy vari-

ables on seven most common religions

(Catholic, Buddhist, Hindu, Protestant,

Indigenous, Islam, Orthodox), one gather-

ing all minor religions, labelled as ”Other,”

and a last one, related to countries which

are not identified with any religion (Unaf-

filiated).

Table 1: Variables used for modelling with indicator 5.5.1(a)
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Full name Name and type

of variable(s)

Detailed description

GDP per person em-

ployed (constant 2011

PPP $)

GDPemploy (De-

pendant variable)

GDP per person employed is gross do-

mestic product (GDP) divided by total

employment in the economy. Purchasing

power parity (PPP) GDP is GDP conver-

ted to 2011 constant international dollars

using PPP rates. An international dollar

has the same purchasing power over GDP

that a U.S. dollar has in the United States.

Population growth (an-

nual %)

popgrowth (Ex-

planatory vari-

able)

Annual population growth rate for year t

is the exponential rate of growth of mi-

dyear population from year t-1 to t, ex-

pressed as a percentage . Population is

based on the de facto definition of popula-

tion, which counts all residents regardless

of legal status or citizenship.

Research and develop-

ment expenditure (% of

GDP)

rddevelop (Ex-

planatory vari-

able)

Gross domestic expenditures on research

and development (R&D),, expressed as a

percent of GDP. They include both cap-

ital and current expenditures in the four

main sectors: Business enterprise, Govern-

ment, Higher education and Private non-

profit. R&D covers basic research, applied

research, and experimental development.

Region EAP, ECA,

LAC, MENA,

SA, SSA, NAM

(Explanatory

dummy vari-

ables)

Countries are divided into seven regions

following the clustering approach of the

World Bank. The following abbreviations

are used in order to identify the regions:

EAP - East Asia & Pacific, ECA - Europe

& Central Asia, LAC - Latin America

& Caribbean, MENA - Middle East &

North Africa, SA - South Asia, SSA - Sub-

Saharan Africa, NA - North America

Table 2: Variables used for modelling with indicator 8.2.1
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Full name Name and type

of variable(s)

Detailed description

Share of youth not in

education, employment

or training, total (% of

youth population)

NEET (Inde-

pendent variable)

Share of youth not in education, employ-

ment or training (NEET) is the proportion

of young people who are not in education,

employment, or training to the popula-

tion of the corresponding age group: youth

(ages 15 to 24); persons ages 15 to 29; or

both age groups.

Literacy rate, youth

total (% of people ages

15-24)

litrateyouth

(Explanatory

variable, used

only in modeling

with unbalanced

panel)

Youth literacy rate is the percentage of

people ages 15-24 who can both read and

write with understanding a short simple

statement about their everyday life.

Unemployment, youth

total (% of total labor

force ages 15-24)

unempyouth

(Explanatory

variable)

Youth unemployment refers to the share

of the labor force ages 15-24 without work

but available for and seeking employment.

School enrollment, sec-

ondary (% gross)

schoolenroll

(Explanatory

variable)

Gross enrollment ratio is the ratio of

total enrollment, regardless of age, to the

population of the age group that offi-

cially corresponds to the level of educa-

tion shown. Secondary education com-

pletes the provision of basic education that

began at the primary level, and aims at

laying the foundations for lifelong learning

and human development, by offering more

subject- or skill-oriented instruction using

more specialized teachers.

Table 3: Variables used for modelling with indicator 8.6.1

24



4.1 Missing Data and Treatment

The presence of missing observations is a very important topic related to

panel data as it is determining whether it is dealt with balanced or unbal-

anced panel. There are diverse cases, that have to be considered regarding

missing data. They can be unavailable for an unknown reason, which is

considered for example by Griliches (1986) to be an ignorable case. Little

and Rubin (1987, 2002) label this situation as MCAR - missing completely

at random, which is a very common term for this case. In other situations,

which can be considered to be worse, the data are not missing at random,

and there is some phenomenon behind. The middle case MAR - missing

at random, is not that serious, but should certainly not be ignored when

interpreting results from a regression. Knowing, what the cause behind the

missing values is, is partly useful when deciding which individuals to exclude

from the data set to lower the risk of getting biased estimators.

In order to be able to perform an analysis on balanced panel, data im-

putation is required as some observations for some selected variables are

missing. The logic applied in this thesis is as follows: if the observations on

the dependent variable are completely missing for a country it is excluded

from the analysis, as well as when they are missing for some of the explanat-

ory variables. When creating the data-set, no general rule was observed to

be able to state that some particular year has no observations. Time does

not seem to be a cause of missing observations, as there was not detected a

common pattern behind the unavailability caused because of a specific year.

However, countries that are labeled as micro states often miss most of ob-

servations for most variables and it is out of scope of this thesis to analyse

further whether a significant bias occurs or not by excluding most of them.

Luckily, some of them report data properly, so micro states are not totally

unrepresented in the analysis. Next, it was observed, that African countries

have difficulties with reporting the data and therefore some of them had to

be also dropped from the analysis. A detailed overview, whether the obser-

vations of a specific country are included in the analysis is provided in Table
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7 in the appendix. It describes if a country was included in the analysis of

unbalanced panel, or one of the models created with balanced panel.

To conclude the missing data treatment, for countries where only part of

the observations were missing over the years, the approach of ”Last Obser-

vation Carried Forward” was used to impute data and thus get a balanced

panel. This is the cause, why there are less countries included in those

models, as in the unbalanced ones, where 171 officially sovereign states are

included. Moreover, as the World Bank collects data also on non-sovereign

states, these were automatically excluded to avoid the bias from including

some observations twice, as it is not clear how the statistics works for coun-

tries like Serbia, Montenegro and Kosovo, or small islands that are somehow

part of another sovereign state.
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5 The Empirical Models and Interpretation

As presented in the brief theoretical review of basic Panel Data analysis,

the models consist of a dependent variable, which is represented by the

data on indicator of interest. The explanatory variables are representing

variables, which are believed to influence the corresponding indicator. The

selection of them in the analysis performed in this thesis is influenced by

existing papers, which already scrutinized these indicators, in combination

with those, which the UN beliefs that significantly helps in achieving better

results. However, some of them could not be accounted in the analysis due

to a big amount of missing observations as already discussed in the previous

section. The regression results performed on unbalanced panel are part of

the Appendix B in case someone would be interested in contrasting the

results with regression on balanced panel.

5.1 Modeling for the indicator 5.5.1(a)

The first proposed model consists of five explanatory variables, including

two dummy variables. 13 The main hypothesis arising from this model is

whether gender equality provision in national constitutions is that significant

as the UN claims, in comparison with religion, females tertiary education

and proportion in labour force participation. In addition, the proportion

of female population to men should result as an insignificant variable when

taking into consideration its eventual influence on women participation in

managerial positions.

Altogether, the proposed model with the aim to scrutinize the data on

Proportion of seats held by women in national parliaments looks as follows:14

13A dummy variable is one, that takes the value 0 or 1 to indicate the absence or presence of some

categorical effect (f.e. presence of some policy, gender, predominant religion) that may be expected to

shift the outcome.)
14To avoid the dummy variable trap, the variable on catholic religion represents the base group against

which the other dummies are assessed.
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propseatsi,t ≙ α + β1geneqconsti,t + β2tertfemalei,t + β3popfemalei,t+

+β4lffemalei,t + γ1buddhisti,t + γ2islami,t+

+γ3orthodoxi,t + γ4protestanti,t+

γ5unaffiliatedi,t + γ6indigenousi,t + γ7hindui,t+

γ8otheri,t + ai + ui,t

The regression on balanced data was run on data from 160 countries over

a time frame from 2000-2016. Results of this regression are summarized by

Table 4. Even if the RE model resulted to be the best one, 15, its specific

procedure of estimation eliminates dummies, thus an additional and more

complicated model would be required, which is out of scope of this thesis.

Nevertheless, both FE and RE resulted as better models when compared

with Pooled OLS, after running the tests related.

As assumed, the variables tertfemale and lffemale turned out to be statist-

ically very significant. 16 Both coefficients have a positive sign and therefore

have also a positive impact on propseats. More important, the next part of

the hypothesis is also confirmed after running the regression, and popfemale

with geneqconst are statistically insignificant at any level of interest. 17 As

the proportion of women to men is around 50 percent for most countries in

the world, it only highlights, that there is no reason for significantly lower

level of propseats due to lack of women around the world. The geneqconst

variable confirms, that the gender equality provision in constitutions is not

directly implying strengthening of gender equality. Countries, like Norway

and Sweden have for example nothing related to gender equality in their

constitutions and, more woman are sitting at their parliament compared to

most countries having it. For interpretation purposes, the estimate resulting

from RE model is supposed to be more reliable, as geneqconst is a dummy

variable, which is time variant for few countries and that is why the FE and

15Due to the Hausman test.
16Due to p-value less than 1 percent. This is always indicated by 3 above the corresponding estimate.
17P-value less than 0.05
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FD models succeeded to estimate it, even though it takes in consideration

a small number of observations. When looking at the RE effect model, the

dummies on religion that turned out to be statistically very significant are

buddhist and orthodox. In addition, their high coefficients also indicate high

economic significance, and if a country would for example, the predominant

religion would change from Catholic to Buddhist, a sharp decrease in the

level of propseats would be expected.

After performing all the tests, 18 heteroskedasticity, serial correlation and

cross-sectional dependence were detected as assumed in previous section.

Table 5 shows the results after running a regression with robust standard

errors, which corrects for heteroskedatisticity and serial correlation. The

only change in the above interpretation is, that the statistical significance of

popfemale dropped down and more strongly confirms its low impact on the

dependent variable.

To sum up, the results of the tests performed do not particularly favor any

of the models. 19 However, the fixed effects model, as well as random effect

are preferred than Pooled OLS. 20 In addition, the first difference model

contains only few significant variables and therefore it is not very useful

for practical purposes and interpretation. As mentioned, the Hausman test

suggests that the best model is the fixed effect one, but considering that the

random effect model contains estimates on dummy variables, for practical

reasons it can be considered as a supplementary source for interpretation.

18As described on pages 16 - 18
19When considering tests for hetereskedasticity, serial correlation, cross-sectional dependence and sta-

tionarity of dependent variable
20Due to results from F-test and LM-test
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Table 4: Regression results for indicator 5.5.1(a) - Balanced panel

Dependent variable:

propseats

(OLS) (FE) (RE) (FD)

geneqconst 0.813∗∗ −1.657 −0.117 0.312

(0.392) (1.180) (0.901) (1.063)

tertfemale 0.081∗∗∗ 0.169∗∗∗ 0.153∗∗∗ 0.038∗∗∗

(0.007) (0.010) (0.010) (0.014)

popfemale 0.450∗∗∗ −0.273∗ −0.037 −0.626

(0.062) (0.162) (0.133) (0.411)

lffemale 0.105∗∗∗ 0.116∗∗∗ 0.120∗∗∗ 0.029∗∗

(0.012) (0.017) (0.016) (0.014)

buddhist −10.596∗∗∗ −9.622∗∗∗

(0.901) (3.272)

islam −3.698∗∗∗ −3.342∗∗

(0.510) (1.672)

orthodox −6.139∗∗∗ −7.412∗∗∗

(0.782) (2.811)

protestant 5.041∗∗∗ 2.774

(0.747) (2.625)

unaffiliated 2.884∗∗∗ 2.143

(0.812) (2.920)

indigenous −2.318∗∗ −0.242

(1.013) (3.519)

other −5.806∗∗∗ −4.769∗

(0.765) (2.786)

hindu −2.652∗∗ −1.013

(1.162) (4.219)

Constant −12.493∗∗∗ 8.971

(3.227) (6.963)

Observations 2,720 2,720 2,720 2,560

R2 0.285 0.115 0.124 0.001

Adjusted R2 0.282 0.059 0.120 −0.0005

F Statistic 89.786∗∗∗ (df = 12; 2707) 83.047∗∗∗ (df = 4; 2556) 31.859∗∗∗ (df = 12; 2707) −32.048 (df = 3; 2556)

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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Table 5: Regression results for indicator 5.5.1(a): Balanced panel, robust standard errors

Dependent variable:

propseats

(OLS) (FE) (RE) (FD)

geneqconst 0.813 −1.657 −0.117 0.312

(1.358) (1.601) (1.132) (0.454)

tertfemale 0.081∗∗∗ 0.169∗∗∗ 0.153∗∗∗ 0.038∗∗∗

(0.023) (0.026) (0.020) (0.011)

popfemale 0.450∗∗ −0.273 −0.037 −0.626

(0.200) (0.532) (0.357) (0.588)

lffemale 0.105∗∗∗ 0.116∗∗∗ 0.120∗∗∗ 0.029∗

(0.040) (0.044) (0.038) (0.015)

buddhist −10.596∗∗∗ −9.622∗∗∗

(1.658) (1.907)

islam −3.698∗∗ −3.342∗

(1.560) (1.841)

orthodox −6.139∗∗ −7.412∗∗∗

(2.433) (2.626)

protestant 5.041 2.774

(3.409) (3.219)

unaffiliated 2.884 2.143

(3.099) (3.303)

indigenous −2.318 −0.242

(3.786) (3.780)

other −5.806∗∗ −4.769∗

(2.521) (2.526)

hindu −2.652 −1.013

(1.792) (1.905)

Constant −12.493 8.971

(10.356) (18.198)

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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5.2 Modeling for the indicator 8.2.1

The next model proposed with the aim to look at the variables which are

believed to influence the GDP per employed person has the following struc-

ture:

GDPemployi,t ≙ α + β1popgrowthi,t + β2rddevelopi,t+

+γ1ECAi,t + γ2LACi,t + γ3MENAi,t + γ4SAi,t+

γ5SSAi,t + γ6NAi,t + ai + ui,t

The core hypothesis arising from this model is whether expenditures on

research and development as a proportion of a nation’s GDP are significant

and have a positive impact on the GDP per employed person. In addition,

the variables on population growth and dummies determining a country’s

region are included.

Same procedure as when modeling with the previous indicator was ap-

plied. The results on the balanced panel are summarized by Table 6 and in

total 124 countries where included. 21. After performing the Hausman test,

as well as the two tests comparing Pooled OLS with RE and FE models, the

FE turned out again to be the most appropriate. However, the estimates

on regional dummies are excluded from it, and therefore RE model, which

is still resulted to be better than Pooled OLS, can be used to see the effect

of them on the dependent variable.

The variable representing research and development is not only statistic-

ally significant, but also economically. 22 An increase of 1 percentage point

would result in more than a 5000 USD increase in GDP per person em-

ployed. The variable on population growth as well as some of the regional

dummies, are not statistically significant at any level of interest. The region

chosen to be the dummy in base group is East Asia & Pacific and therefore

all reported coefficients on estimates represent what would happen in case

a country from this region would switch to another one.

21As a result of missing data imputation procedure described in section 3.1
22Because of its high t-statistic.
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Table 6: Regression results for indicator 8.2.1 - Balanced panel

Dependent variable:

GDPemploy

(OLS) (FE) (RE) (FD)

popgrowth 8,541.574∗∗∗ 201.457 277.698 −137.392

(524.185) (197.374) (198.404) (154.800)

rddevelop 17,774.810∗∗∗ 5,159.360∗∗∗ 5,775.801∗∗∗ −368.312

(841.414) (774.299) (762.049) (448.664)

ECA 14,946.190∗∗∗ 9,306.786

(2,212.791) (8,777.495)

LAC −7,998.388∗∗∗ −17,449.180∗

(2,588.269) (10,183.280)

MENA 23,610.150∗∗∗ 34,984.880∗∗∗

(2,864.085) (10,759.070)

SA −26,331.170∗∗∗ −32,727.560∗∗

(4,119.165) (16,570.670)

SSA −32,762.830∗∗∗ −31,011.050∗∗∗

(2,546.211) (9,706.112)

NAM 23,310.960∗∗∗ 36,063.470

(5,556.151) (22,176.230)

Constant 20,195.330∗∗∗ 42,357.630∗∗∗

(2,162.080) (7,644.109)

Observations 2,108 2,108 2,108 1,984

R2 0.484 0.022 0.061 0.001

Adjusted R2 0.482 −0.039 0.057 0.001

F Statistic 245.683∗∗∗ (df = 8; 2099) 22.494∗∗∗ (df = 2; 1982) 17.011∗∗∗ (df = 8; 2099) −53.561 (df = 1; 1982)

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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Table 7 summarizes the results after running a regression with robust

standard errors as heteroskedasticity and serial correlation were detected.

There are no any important changes in the statistical significance level of

the explanatory variables compared results presented in Table 6.

Same as when modeling with the previous indicator, the results of the

tests performed do not particularly favor any of the models. 23 However,

the fixed effects model, as well as random effect are preferred than Pooled

OLS. 24 In addition, the first difference model contains only few significant

variables and therefore it is not very useful for practical purposes and in-

terpretation. The Hausman test suggests that the best model is the fixed

effect one, but considering that the random effect model contains estimates

on dummy variables, for practical reasons it can be considered as a supple-

mentary source for interpretation.

23When considering tests for hetereskedasticity, serial correlation, cross-sectional dependence and sta-

tionarity of dependent variable
24Due to results from F-test and LM-test
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Table 7: Regression results for indicator 8.2.1 - Balanced panel, robust standard errors

Dependent variable:

(OLS) (FE) (RE) (FD)

popgrowth 8,541.574∗∗∗ 201.457 277.698 −137.392

(1,760.415) (968.056) (955.763) (202.410)

rddevelop 17,774.810∗∗∗ 5,159.360∗∗∗ 5,775.801∗∗∗ −368.312

(4,010.340) (1,746.205) (1,732.092) (249.087)

ECA 14,946.190 9,306.786

(12,017.190) (12,906.680)

LAC −7,998.388 −17,449.180

(13,057.800) (12,373.900)

MENA 23,610.150 34,984.880∗∗

(16,924.820) (17,568.120)

SA −26,331.170∗ −32,727.560∗∗∗

(13,518.260) (12,447.910)

SSA −32,762.830∗∗ −31,011.050∗∗

(13,655.050) (12,528.060)

NAM 23,310.960∗∗ 36,063.470∗∗∗

(11,234.800) (13,704.690)

Constant 20,195.330 42,357.630∗∗∗

(13,077.660) (12,153.700)

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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5.3 Modeling for the indicator 8.6.1

The last model proposed is very tricky as it contains a dependent and inde-

pendent variables with many missing observations across countries, as well

as time. Here, the logic behind the hypothesis differs compared to the pre-

vious two cases. The point of interest changed, to whether it is possible to

properly analyse an indicator through simple panel data models and get re-

liable results, in case that too many observations are missing. The proposed

model looks as follows:

NEETi,t ≙ α + β1litrateyouthi,t + β2unnempyouthi,t+

+β3schoolenrolli,t + ai + ui,t

After running the regression on the unbalanced panel (Appendix B - Table

15), the resulting p-value, which is very high, indicates that the proposed

model is not very good 25 This can be a result of diverse unobserved factors.

However, also because of one observed and that the amount of missing ob-

servations exceeds 60 per cent. Even, after applying the required steps in

order to get a balanced panel, as described in the previous section, nothing

changed and the model turns out still not to be very good. It is logically

hard to state some conclusions and interpret such a model and therefore

further analysis would be needed in order to detect what exactly causes it to

be wrong. In order to avoid interpretation on unreliable regression results,

this model is not discussed further.

After correcting for heteroskedasticity and serial correlation, the p-value

remains high and therefore the model is still very imperfect. For reference,

table 12, summarizing results of running a regression on unbalanced panel

proves, that the missing observations resulted in an analysis of only 93 ob-

servations. 26

25This p-value is otherwise a F-test to see whether all the coefficients in the model are different from

zero.
26The software approach applied drops every line of observations even if only one observation for one

variable is missing for a particular country and year.
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Table 8: Regression results for indicator 8.6.1 - Balanced panel

Dependent variable:

NEET

(OLS) (FE) (RE) (FD)

unempyouth −0.009 0.006 0.006 −0.003

(0.018) (0.006) (0.006) (0.003)

schoolrenroll −0.009 0.003 0.003 0.001

(0.008) (0.002) (0.002) (0.002)

Constant 19.676∗∗∗ 18.500∗∗∗

(0.685) (0.904)

Observations 2,142 2,142 2,142 2,016

R2 0.001 0.001 0.001 0.001

Adjusted R2
−0.0001 −0.062 0.0003 0.0002

F Statistic 0.880 (df = 2; 2139) 1.431 (df = 2; 2014) 1.372 (df = 2; 2139) 1.104 (df = 1; 2014)

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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Table 9: Regression results for indicator 8.6.1 - Balanced panel, robust standard errors

Dependent variable:

NEET

(OLS) (FE) (RE) (FD)

unempyouth −0.009 0.006 0.006 −0.003

(0.014) (0.006) (0.006) (0.003)

schoolrenroll −0.009 0.003 0.003 0.001

(0.010) (0.003) (0.003) (0.001)

Constant 19.676∗∗∗ 18.500∗∗∗

(1.298) (0.952)

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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6 Will Slovakia Achieve Higher Levels of Economic

Productivity, Foster Gender Equality on Managerial

Positions or Reduce the Proportion of Youth in

NEET?

Slovakia, as a member state of the European Union, as well as member of

Eurozone, tends to have an increasing economic productivity. But when it

comes to research and development and the corresponding investments, there

is certainly room for improvement compared to other developed countries.

The same holds also when looking at the data on proportion of seats held

by women in national parliaments. A proportion of 20 per cent is far from

being equal and gender inequality is seems to be an issue also in Slovakia.

Figures 6, 7 and 8 represent histograms on data from the three selected

indicators for Slovakia. Clearly, Figure 6 confirms that the proportion of

seats held by women in the national parliament is more or less constant and

does not exceed 20 percent. In comparison with other EU countries, Slovakia

is at the bottom in gender equality provision. One of the many reasons could

be the strong impact of religion and culture. One of the recent reports of

the European Institute for Gender Equality informs, that only eight per

cent of men are helping out women with housework. In addition, there is an

evidence, that even the growing proportion of women with tertiary education

does not did not influence the proportion of women in managerial positions

over time.

The EU commissioner Philippe Busquin (2002) during his visit in Slov-

akia claimed, that if a country wants to grow economically and have a low

unemployment rate tomorrow, it should have invested in research and devel-

opment yesterday. In that year, the investment in R&D was around 0.7 per

cent of the GDP, while the EU target was 3 per cent. As Figure 7 shows, the

corresponding GDP per employed person that year was around 40 thousand

dollars. The analysis in the previous section only confirms, what Phillippe

Busquin stated and the economic significance of R&D on GDP per employed
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In addition, it is well supported by the R software together with detailed

documentation on the package required. As the time series for data on the

two indicators subject to forecast are very short, the results presented in

Figures 9 and 10 are only indicative.

Autoregressive integrated moving average (ARIMA) models are applied

in cases where data show evidence of non-stationarity, where an initial dif-

ferencing step (corresponding to the ”integrated” part of the model) can be

applied one or more times to eliminate the non-stationarity. Detailed proced-

ure of ARIMA estimation as well as the software approach are well described

in the work of Hyndman and Khandakar (2008) about automatic time series

forecasting, which was applied in order to get the forecasts presented in Fig-

ure 9 and 10. However, it is hard to forecast an evolution for a nation, even

in case of performing a more complicated analysis, as there are many un-

predictable events that might arise (for example: policy change, revolution,

war, unpredictable economic crises and so on). The time series consist of

data collected on Slovakia, for the first two SDGs indicators scrutinized in

this thesis in a time frame from 1997 till 2017.

In conclusion, Figures 9 and 10 show the point forecast for propseats and

GDPemploy in case not much would change over time and the future values

would rely mainly on previous ones. Figure 9 has a not that surprising

result, as the variable is also for the first look stationary. The data has

diverse values over time, with no outliers. No change in Slovakia would

most probably result in value ranked between 10 to 30 per cent. Figure 10 is

a bit suspicious and the variable on GDP per employed person for Slovakia is

clearly non stationary. Therefore, some differencing was required in order to

build the forecast which still must not be very reliable. On the other hand,

the economic crisis, which also touched Slovakia back in 2009, caused a drop

and after it the rise was not that quick, as it might be observed between

1997 till 2009. The other factor that could explain the big increase in this

period could also be the transition period of Slovak economy. 29

29A transition economy is a country that was once a communist state, and is now becoming a free

market economy.
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Conclusion

The core analysis performed and described in previous sections on the se-

lected Sustainable Development Goals showed, that it might be one of the

ways how to evaluate and search for diverse variables that could help to

achieve the targets set by the UN. The limitation, as also the analysis on

the NEET indicator showed, relies on the data availability for diverse vari-

ables of interest. As discussed in the section about missing data, not always

they are missing totally at random, and a common pattern could be identi-

fied behind. In this analysis, many observations were missing mainly when

concerning less developed countries which most probably have not that de-

veloped statistical offices as for example EU countries have. Thus, a bigger

effort in collecting data for those countries is very important, as countries

with low welfare level are those where the SDGs should have the highest im-

pact. Of course, analyses based on data collected from developed countries

could help to identify which variables significantly influence the achievement

of some particular target.

Some interesting findings arose from the panel data analysis, which sup-

port part of the hypotheses. The variable on gender equality provision in

national constitutions did not influence the dependent variable on propor-

tion of seats held by women in national parliament much and as assumed,

law is not always above religion and tradition in many countries across the

globe. On the other hand, variables determining the level of women who at-

tained tertiary education, as well as their labour force participation, resulted

to be very significant. This results therefore should lead to strengthening ef-

forts towards participation of women in tertiary education, as well as labour

force. Even in the twenty-first century there are some countries where a big

proportion of women are unable to participate in proper formal education.

When looking at the GDP per employed person, the region logically

turned out to be a very significant explanatory variable as the geograph-

ical location helped many countries to enter ambitious projects like the

European Union, as well as being part of a long year conflict which damaged
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subsequently a nations’ heritage. Moreover, investments in R&D, which is

the base for technological improvement are due to the regression results very

important and contribute to the achieving of the corresponding SDG target

focusing on higher levels of economic productivity. Surprisingly, the variable

on population growth does not significantly contribute to attainment of this

target, at least not according to the regression results from the corresponding

model proposed in this thesis.

The last model confirmed the above mentioned importance of proper data

collection, because it could result in an immeasurable goal caused from its

link to an imperfect indicator. Nevertheless, data generally proved to be

very helpful when evaluating some policy implementation.

The descriptive statistics also highlights some important points related to

welfare distribution across countries. The difference between the aggregate

of the EU and Burundi in Figure 2, describing the average value of GDP

per employed person for countries of interest, is more than shocking. The

welfare is not at all distributed very proportionally.

As mentioned several times in the previous sections, even if targeted by

the Millennium Development Goals, the gender inequality stays an issue and

it is more than relevant that it is re-targeted by the SDGs. Figure 1 is just

a perfect evidence of this inequality.

The core analysis gives an idea about some of the variables which negat-

ively or positively contribute to the evolution of the corresponding indicators

in a global aspect. Based on this findings, it becomes easier when looking at

a concrete example. The example of Slovakia, representing a country that is

not a good example in any of the three selected goals, proved that looking at

those explanatory variables related to the specific indicators, help to identify

what should be improved in order to attain them. This is true for example

for the investments in research and development. The high significance of

this variable proved by the panel data analysis, identified, that Slovakia does

really not invest enough in this field, and may have a very negative impact

in attaining higher levels of economic productivity.
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To sum up, there is no doubt, that the SDGs and the actions behind

them are certainly very important for the future of our society. Therefore,

they require stronger focus on their monitoring. They also deserve more

attention from policy makers, as well as all people around the world even if

they are not perfect. However, the human being has a great opportunity to

change the history and implement one of the most ambitious project ever.

Finally, data could help much in evaluating the effects and implementation

quality of policies, and show the right path where to act in future.
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[31] INŠTITÚT NEZAMESTNANOSTI (2015). Nezamest-
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Appendix A

Table 10 represents a list of countries on which the World Bank collects

data, including countries that are not officially sovereign. The next columns

depict, whether the data on a given country were included in the analysis.

The column (1) represents the analysis with unbalanced panel for data from

all three indicators, (2) is analysis with balanced panel for indicator 5.5.1(a),

(3) is analysis with balanced panel for indicator 8.2.1, and finally, (4) is

analysis with balanced panel for indicator 8.6.1.
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Country (1) (2) (3) (4)

Afghanistan

Albania

Algeria

American Samoa

Andorra

Angola

Antigua and Barbuda

Argentina

Armenia

Aruba

Australia

Austria

Azerbaijan

Bahamas, The

Bahrain

Bangladesh

Barbados

Belarus

Belgium

Belize

Benin

Bermuda

Bhutan

Bolivia

Bosnia and Herzegovina

Botswana

Brazil

British Virgin Islands

Brunei Darussalam

Bulgaria

Burkina Faso

Burundi

Cabo Verde

Cambodia

Cameroon

Canada

Cayman Islands

Central African Republic

Chad

Channel Islands

Chile

China

Colombia

Comoros
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Congo, Dem. Rep.

Congo, Rep.

Costa Rica

Cote d’Ivoire

Croatia

Cuba

Curacao

Cyprus

Czech Republic

Denmark

Djibouti

Dominica

Dominican Republic

Ecuador

Egypt, Arab Rep.

El Salvador

Equatorial Guinea

Eritrea

Estonia

Eswatini

Ethiopia

Faroe Islands

Fiji

Finland

France

French Polynesia

Gabon

Gambia, The

Georgia

Germany

Ghana

Gibraltar

Greece

Greenland

Grenada

Guam

Guatemala

Guinea

Guinea-Bissau

Guyana

Haiti

Honduras

Hong Kong SAR, China

Hungary

Iceland

India
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Indonesia

Iran, Islamic Rep.

Iraq

Ireland

Isle of Man

Israel

Italy

Jamaica

Japan

Jordan

Kazakhstan

Kenya

Kiribati

Korea, Dem. People’s Rep.

Korea, Rep.

Kosovo

Kuwait

Kyrgyz Republic

Lao PDR

Latvia

Lebanon

Lesotho

Liberia

Libya

Liechtenstein

Lithuania

Luxembourg

Macao SAR, China

Macedonia, FYR

Madagascar

Malawi

Malaysia

Maldives

Mali

Malta

Marshall Islands

Mauritania

Mauritius

Mexico

Micronesia, Fed. Sts.

Moldova

Monaco

Mongolia

Montenegro

Morocco

Mozambique
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Myanmar

Namibia

Nauru

Nepal

Netherlands

New Caledonia

New Zealand

Nicaragua

Niger

Nigeria

Northern Mariana Islands

Norway

Oman

Pakistan

Palau

Panama

Papua New Guinea

Paraguay

Peru

Philippines

Poland

Portugal

Puerto Rico

Qatar

Romania

Russian Federation

Rwanda

Samoa

San Marino

Sao Tome and Principe

Saudi Arabia

Senegal

Serbia

Seychelles

Sierra Leone

Singapore

Sint Maarten (Dutch part)

Slovak Republic

Slovenia

Solomon Islands

Somalia

South Africa

South Sudan

Spain

Sri Lanka

St. Kitts and Nevis
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St. Lucia

St. Martin (French part)

St. Vincent and the Grenadines

Sudan

Suriname

Sweden

Switzerland

Syrian Arab Republic

Tajikistan

Tanzania

Thailand

Timor-Leste

Togo

Tonga

Trinidad and Tobago

Tunisia

Turkey

Turkmenistan

Turks and Caicos Islands

Tuvalu

Uganda

Ukraine

United Arab Emirates

United Kingdom

United States

Uruguay

Uzbekistan

Vanuatu

Venezuela, RB

Vietnam

Virgin Islands (U.S.)

West Bank and Gaza

Yemen, Rep.

Zambia

Zimbabwe

SUM 171 160 124 126

Table 10: Detailed overview of whether data on a specific country is included in analysis

of the corresponding indicator
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Appendix B

Tables 11 - 16 summarize the regression results performed on unbalanced

panel (Following the same procedure as described in section 2). Data were

collected on 171 countries from 2000 till 2016.

Table 11: Regression results for indicator 5.5.1(a) - Unbalanced panel

Dependent variable:

propseats

(OLS) (FE) (RE) (FD)

geneqconst 3.959∗∗∗ 1.939 3.364∗∗ 1.608

(0.843) (2.121) (1.483) (1.997)

tertfemale 0.091∗∗∗ 0.149∗∗∗ 0.137∗∗∗ 0.098∗∗∗

(0.016) (0.016) (0.015) (0.027)

popfemale 0.003 3.783∗∗∗ 0.674∗∗∗ −0.038

(0.144) (0.863) (0.247) (0.980)

lffemale 0.155∗∗∗ 0.076 0.135∗∗∗ −0.075∗

(0.035) (0.052) (0.044) (0.040)

buddhist −12.210∗∗∗ −10.495∗∗

(1.817) (4.519)

islam −2.233∗ −0.331

(1.299) (2.729)

orthodox −5.154∗∗∗ −5.908∗

(1.111) (3.360)

protestant 7.889∗∗∗ 3.563

(1.269) (3.578)

unaffiliated −0.010 0.309

(1.492) (3.893)

indigenous −2.357 4.631

(3.173) (4.725)

other −5.934∗∗∗ −2.789

(1.953) (4.963)

hindu −1.778 2.394

(3.157) (5.843)

Constant 5.678 −29.190∗∗

(7.715) (13.064)

28

Observations 714 714 714 605

R2 0.346 0.173 0.201 0.007

Adjusted R2 0.335 0.019 0.187 0.002

F Statistic 30.943∗∗∗ (df = 12; 701) 31.437∗∗∗ (df = 4; 601) 14.642∗∗∗ (df = 12; 701) −4.789 (df = 3; 601)

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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Table 12: Regression results for indicator 5.5.1(a) - Unbalanced panel, robust standard

errors

Dependent variable:

propseats

(OLS) (FE) (RE) (FD)

geneqconst 3.959∗∗∗ 1.939 3.364∗ 1.608

(0.843) (2.538) (1.897) (1.122)

tertfemale 0.091∗∗∗ 0.149∗∗∗ 0.137∗∗∗ 0.098∗∗∗

(0.016) (0.027) (0.024) (0.024)

popfemale 0.003 3.783∗∗ 0.674 −0.038

(0.144) (1.707) (0.410) (0.511)

lffemale 0.155∗∗∗ 0.076 0.135∗∗ −0.075

(0.035) (0.084) (0.068) (0.047)

buddhist −12.210∗∗∗ −10.495∗∗∗

(1.817) (3.181)

islam −2.233∗ −0.331

(1.299) (2.719)

orthodox −5.154∗∗∗ −5.908∗

(1.111) (3.481)

protestant 7.889∗∗∗ 3.563

(1.269) (4.416)

unaffiliated −0.010 0.309

(1.492) (3.631)

indigenous −2.357 4.631

(3.173) (5.582)

other −5.934∗∗∗ −2.789

(1.953) (5.698)

hindu −1.778 2.394

(3.157) (4.306)

Constant 5.678 −29.190

(7.715) (21.994)

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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Table 13: Regression results for indicator 8.2.1 - Unbalanced panel

Dependent variable:

GDPemploy

(OLS) (FE) (RE) (FD)

popgrowth 10,746.600∗∗∗ 813.549∗∗ 997.898∗∗∗ 87.596

(850.758) (337.395) (338.748) (203.810)

rddevelop 18,049.390∗∗∗ 8,024.878∗∗∗ 8,484.004∗∗∗ −217.330

(912.096) (744.469) (736.068) (710.124)

ECA 21,180.220∗∗∗ 9,245.633

(2,727.558) (8,678.532)

LAC −1,337.424 −15,609.910

(3,315.413) (10,064.630)

MENA 22,156.790∗∗∗ 30,188.820∗∗∗

(3,681.793) (10,647.460)

SA −25,170.030∗∗∗ −31,711.880∗

(5,705.964) (16,380.860)

SSA −31,738.830∗∗∗ −30,435.300∗∗∗

(3,891.794) (9,609.341)

NA 27,521.200∗∗∗ 32,236.030

(5,683.664) (21,891.980)

Constant 12,683.950∗∗∗ 38,750.930∗∗∗

(2,900.034) (7,564.210)

Observations 1,292 1,292 1,292 1,168

R2 0.460 0.093 0.135 0.003

Adjusted R2 0.456 −0.004 0.129 0.002

F Statistic 136.376∗∗∗ (df = 8; 1283) 59.970∗∗∗ (df = 2; 1166) 24.965∗∗∗ (df = 8; 1283) −123.355 (df = 1; 1166)

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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Table 14: Regression results for indicator 8.2.1 - Unbalanced panel, robust standard errors

Dependent variable:

GDPemploy

(OLS) (FE) (RE) (FD)

popgrowth 10,746.600∗∗∗ 813.549 997.898 87.596

(3,631.267) (825.968) (824.639) (325.026)

rddevelop 18,049.390∗∗∗ 8,024.878∗∗∗ 8,484.004∗∗∗ −217.330

(3,953.645) (1,322.987) (1,271.052) (678.490)

ECA 21,180.220∗∗ 9,245.633

(9,988.296) (13,170.060)

LAC −1,337.424 −15,609.910

(9,879.447) (12,789.520)

MENA 22,156.790 30,188.820∗

(16,826.430) (17,327.670)

SA −25,170.030∗∗ −31,711.880∗∗

(10,520.540) (12,871.560)

SSA −31,738.830∗∗∗ −30,435.300∗∗

(12,182.320) (12,882.510)

NA 27,521.200∗∗∗ 32,236.030∗∗

(9,693.946) (13,670.970)

Constant 12,683.950 38,750.930∗∗∗

(9,947.206) (12,560.860)

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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Table 15: Regression results for indicator 8.6.1 - Unbalanced panel

Dependent variable:

NEET

(OLS) (RE) (FE) (FD)

litrateyouth −19.829∗ 1.024 −3.814 1.708

(10.585) (7.273) (7.381) (7.710)

uunempyouth 0.062 −0.145∗∗ −0.064 −0.135∗∗

(0.085) (0.069) (0.065) (0.067)

schoolenroll 0.081 0.021 0.031 0.021

(0.051) (0.036) (0.036) (0.035)

Constant 30.494∗∗∗ 21.051∗∗∗

(8.178) (5.737)

Observations 93 93 93 46

R2 0.056 0.102 0.064 0.081

Adjusted R2 0.024 −0.921 0.032 0.038

F Statistic 1.751 (df = 3; 89) 1.634 (df = 3; 43) 2.001 (df = 3; 89) 1.856 (df = 2; 43)

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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Table 16: Regression results for indicator 8.6.1 - Unbalanced panel, robust standard errors

Dependent variable:

NEET

(OLS) (FE) (RE) (FD)

litrateyouth −19.829∗∗∗ 1.024 −3.814 1.708

(6.780) (3.246) (3.434) (3.661)

unempyouth 0.062 −0.145 −0.064 −0.135

(0.093) (0.122) (0.098) (0.116)

schoolenroll 0.081∗∗ 0.021 0.031 0.021

(0.040) (0.030) (0.025) (0.027)

Constant 30.494∗∗∗ 21.051∗∗∗

(5.271) (3.211)

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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