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Abstract

Education has always been perceived as having positive effects not only on
well-being of individuals receiving it but also society as a whole. Number of economic
and social benefits is believed to be brought about by an increase in one’s level of
education. Examples include higher incomes, better employment prospects, higher
living standards etc. To verify this belief, twenty-one countries of the European Union
served as a sample for empirical testing of relationship between countries’ expenditures
on higher education and alumni’s salaries as well as countries’ GDP per capita. Results
obtained reveal that if expenditures on education institutions per student at tertiary level
increase by 1 Euro, the average salaries of university graduates increase by 1,51 EUR
and a country’s GDP rises by 1,93 EUR.

Key words: higher education, human capital, public good, economic effect,

welfare



Abstrakt

Vzdelanie sa vzdy povazovalo za majice pozitivny vplyv nielen na blaho
jednotlivca, ktory ho ziskava, ale aj celej spolocnosti. Vo vSeobecnosti sa veri, Ze rast
urovne vzdelania so sebou prindSa mnozstvo ekonomickych i socidlnych vyhod, ako
napriklad vysSie prijmy, lepSie pracovné vyhliadky, vysSiu Zivotnu uroven atd’. Na
overenie tohto tvrdenia nam posluzilo dvadsatjeden krajin Eurdpskej tnie, z ktorych
bola zostavena vzorka za Ucelom empirického testovania vztahu medzi vydavkami
krajin na vysokoskolské vzdelanie a mzdami absolventov vysokych $kol, ako i HDP
krajin na obcana. Ziskané vysledky odhaluju, Ze ak sa vydavky na vzdeldvacie
inStitucie treticho stupnia zvysia o 1 euro na Studenta, tak priemerné mzdy absolventov

univerzit vzrasta o 1,51 a HDP krajiny o 1,93 eur.

Krlacové slova: vysokoSkolské vzdelanie, ludsky kapital, verejny statok,

ekonomicky efekt, blahobyt
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Introduction

Education is undoubtedly the most important form of human resource
development, which conditions economic growth and contributes to reducing poverty
and promoting productivity. Both developing and developed countries show a huge
demand for education due to a widespread belief that education and income are highly
correlated. Mutual relation has been found also between level of education and levels of

national income.

Human capital formed by investments in education is the basic component of
wealth and defines a developed economy. Differences in human capital across countries
help to determine differences in growth rates and levels of per capita income. Human
capital accumulation is one of the important engines of economic growth and impacts
both individual’s employment prospects and earning capacity since an additional year of
education increases return, regardless of sex, by 5-10 per cent. To sustain well-being of
individuals as well as nations an adequate investment in human capital is needed.
Understanding the rate at which human capital is to be formed would help avoiding

economic stagnations.

The objective of the thesis is to analyze higher education system in the countries of

the European Union.

The first theoretical part of the thesis deals with locating and describing economic
and welfare effects of education as well as determining the public vs. private good

character of higher education.

Second part of the work focuses on providing data to compare attitudes of selected
EU member countries toward higher education and identifying the gaps in their systems

by confronting them to their American counterparts.

To furnish an empirical proof of welfare effects education has on its receivers,
magnitude of the relationship between expenditures on higher education institutions and
both average salaries of university graduates and GDP per capita of the European
countries respectively by means of data extracted from statistical databases is being
tested.




1 Literature Review

1.1 Education and its Economic Effects

Education is undoubtedly the most important form of human resource
development (Perkins, 2001) and generally refers to “the process of receiving or giving
systematic instruction, especially at a school or university”. (Oxford Dictionaries, 2010)
It is one of the factors that condition development and economic growth, (Neira et al.,
2009) and nowadays represents a large item of public expenditure of most countries.
(OECD, 2010) Economists claim that education “plays a key role in reducing poverty
levels, fomenting productivity and, by extension, encouraging the development of

emerging economies”. (Neira et al., 2009)

Both developing and developed countries show a huge demand for education,
particularly for schooling, due to a widespread perception that education and income are
highly correlated. (Perkins, 2001) “The earnings of more educated people®, said Becker
(1993), “are almost always well above average, although the gains are generally larger
in less-developed countries”. Similarly Vila (2000) acknowledged that, “other things
being equal, better educated people generally have better jobs and higher incomes than
those with less schooling”. Furthermore, many economists state that an improved
distribution of schooling goes hand-in-hand with a more-equal distribution of income.
(Perkins, 2001)

The strong correlation, has been found also between education and national
income levels, (Perkins, 2001) “Countries with high levels of education tend to become
wealthier, so there is more money to spend on further expanding education. “ (Keeley,
2007) Mass education in the poorer countries, however, is a significantly much more

recent phenomenon. (Perkins, 2001)

Perkins (2001) identified three principal types of learning:

e Formal education — takes place at schools; its participants have not begun their
working lives yet

e Nonformal education — narrowly focused and concerned with applied
knowledge; takes place outside schools and involves adults belonging to labour force




e Informal education — takes place outside schools or any other organized

program; e.g. home, job, community

1.1.1 Human Capital

Labour, land and physical capital were three factors of production traditionally
identified by economists. (OECD, 2001) The importance of human capital to economic
well-being was not fully understood for long. Human capital used to be de-emphasized

at the expense of physical capital.

Theories dominating the first half of the twentieth century stressed the
accumulation of physical capital as the key engine and investment in physical capital
came to be widely accepted as the theory of economic growth. (Savvides & Stengos,
2009) Theorists’ attitude changed during the 1960s when increasing attention was paid
to the quality of labour, predominantly the level of education and training. (OECD,
2001) Interest in human capital contribution to both a person’s standard of living and

aggregate economic growth began to surface. (Savvides & Stengos, 2009)

Researchers admitted that economic growth can not be attributed exclusively to
growth in the factors of production since there is always an unexplained residual left.
Yet, improvement in the quality of human resources, by education of either children or
adults, constitutes one important explanation for this residual. Such an improvement

leads workers to a higher productivity. (Perkins, 2001)

Schultz (1960), as one of the first, proposed to treat education as an investment in
man and its consequences as a form of capital. “Since education becomes a part of the
person receiving it, | shall refer to it as human capital,” he wrote. Reasoning behind
Schultz’s treatment of education was his conviction that some substantial increases in
national income were caused by additions to the stock of this form of capital. (Schultz,
1960) Later on, human capital developed into a separate line of research and became an

important tool in the study of economic growth. (NEIRA et al., 2009)

Recent literature began redefining the link between schooling and human capital.
Economists found that human capital is an exponential function of the years of
schooling, which means that there is a log-linear correspondence between them. (Cohen
and Soto, 2007)




Keeley (2007) defined human capital as “the knowledge, skills, competencies and
attributes that allow people to contribute to their personal and social well-being, as well
as that of their countries”. “In its simplest form”, said Piazza-Georgi (2002), “human
capital is the stock of personal skills that economic agents have at their disposal, in
addition to physical capital”. Additionally, OECD’s (2001) definition states that human
capital is “the knowledge, skills, competencies and attributes embodied in individuals
that facilitate the creation of personal, social and economic well-being”. Human capital
grows through learning, use and experience, but also tends to decline with age and

depreciate through lack of use.

Piazza-Georgi (2002) distinguished between three categories of human capital:

e Human skills
e Entrepreneurship

e The stock of knowledge

Human capital, as claimed by Agee and Crocker (1998), is the basic component of
wealth and defines a developed economy. Ranjan (2001) believed that differences in
human capital across countries help to determine differences in growth rates and levels
of per capita income. Growth may be discouraged by human capital inequality. “In
a cross section of countries over the period 1960-2000, findings reveal that, all other
things being equal, a greater degree of human capital inequality increases fertility rates
and reduces life expectancy, which in turn hampers the accumulation rates of human
capital. This effect is reinforced in the countries where individuals find it difficult to

access credit.” (Castello-Climent, 2010)

It is widely recognized now that human capital accumulation truly is one of the
important engines of economic growth (Yakita, 2010) and determines both individual’s
earning capacity and employment prospects. (OECD, 2002) Human capital accumulated
by expenditure on education promotes physical capital accumulation, which in turn

raises the wage rate and thus educational expenditure. (Yakita, 2010)
The amount of human capital an individual acquires is dependent on the talent

an individual is born with. (Ranjan, 2001) The larger the size of human capital stock,

the higher the rate of return. Understanding the rate at which human capital must be
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formed would help policymakers in avoiding economic stagnation. (Agree and Crocker,
1998)

1.1.2 Investment in Human Capital

A country’s standard of living is nowadays determined primarily by the country’s
ability to utilize the skills, knowledge and health of its people effectively. “These skills,
knowledge and health are necessarily developed through investment in people.”
(Becker, 2002) To sustain well-being an adequate investment in human capital is
needed. (OECD, 2001) Yakita (2010) adds that there exists so-called “threshold wage
rate, above which individuals begin to invest in the human capital of their children,
while reducing the number of children”. At this point, the economy switches from
an exogenous path brought on by physical capital accumulation to an endogenous

growth phase happening due to human capital investment.

Riddell (2005) defined three key elements of human capital theory. Firstly, he
stated that this theory is a theory of investment decisions for “individuals incur costs at
the present time in return for benefits in the future”. Secondly, “because the benefits
accrue in the future there will be uncertainty about the extent to which the investments
will pay off,” therefore investments into human capital are generally risky. And thirdly,
“a major component of the costs of acquiring human capital is typically the opportunity

cost — the income foregone by not working”.

“The theory of human capital asserts that human beings invest in themselves, by
means of education, training, or other activities.” (Becker, Paulsen qt. from Richards,
2007) According to Becker (1993), “education and training are the most important
investments in human capital”. Similarly Savvides & Stengos (2009) admitted that

“education is the main form in which human beings invest in human capital”.

According to Perkins (2001), the core of the human capital theory is the
assumption that the main reason why individuals or governments spend money on
education, health etc. is to raise their future income and productivity. “People with
better education tend to enjoy higher incomes,” said Keeley (2007). Similarly Riddell
(2005) stated that “investments are made in human resources in order to improve
productivity, and therefore employment prospects and earnings”. Therefore the

additional future output and income are seen as returns on this kind of investment.
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(Perkins, 2001) Mincer (1993) admitted that an additional year of education increases
return, regardless of sex, by 5-10 per cent.

Estimating the rate of return to investments in education is one of the main
concerns of the theory of human capital. This is performed via comparing the
immediate costs related to schooling with the subsequent benefits. (Bloom, Hartley and
Rosovsky, 2006) The private costs of schooling are both explicit and implicit. “Explicit
costs involve actual outlays of cash,” e.g. tuition fees, books, transportation, whereas
implicit costs constitute students’ forgone earnings, and increase along with the age of

the student and level of schooling. (Perkins, 2001)

The private rate of return reflects explicit as well as implicit costs to individuals and the
increases in earnings attributable to having received education. “By contrast, the social
rate of return compares the full cost to society of more schooling, including public
subsidies, with the benefits to the entire society of having a better educated populace.”

(Bloom, Hartley and Rosovsky, 2006)

1.2 Higher Education — Public vs. Private Good

In the economy exist distinct kinds of goods that can be usefully grouped into
categories according to two qualities — excludability and rivalry in consumption.
Excludability refers to “the property of a good whereby a person can be prevented from
using it”. This implies that a good is excludable when there is a possibility to prevent
people from using the good. If there exists no such a possibility then the good is referred

to as non-excludable.

Rivalry in consumption can be thought of as “the property of a good whereby one
person’s use diminishes other people’s use”. Simply said, a good is rival in consumption
if “one person’s use of the good reduces another person’s ability to use it”. In case this
condition is not fulfilled the good is referred to as non-rival in consumption. (Mankiw,
2011)

Having examined these characteristics goods can be further divided into four

categories — private goods, public goods, common resources and natural monopolies.
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Rival in consumption?

Yes No
Private Goods Club Goods
Yes | e Ice-cream cones e Fire protection
e Clothing e Cable TV
e Congested toll roads e Uncongested toll roads
Excludable?
Common Resources Public Goods
No | e Fishin the ocean e Tornado siren
e The environment ¢ National defense
e Congested nontoll roads ¢ Uncongested nontoll roads

Fig1
Four types of goods
Source: Mankiw, 2011

Firstly, private goods are “goods that are both excludable and rival in
consumption”. A good example of a good which is private is an ice-cream cone
“because it is possible to prevent someone from eating” and at the same time “if one
person eats an ice-Cream cone, another person cannot eat the same cone”. Private goods
are the most common goods in the economy which means “you don’t get one unless you

pay, and once you have it, you are the only person who benefits”.

Secondly, public goods can be defined as “goods that are neither excludable nor
rival in consumption”. We can thus deduce that “people cannot be prevented from using
a public good, and one person’s use of a public good does not reduce another person’s
ability to use it”. An example of a public good is a small town siren. In case of danger,
“once the siren sounds, it i1s impossible to prevent any single person from hearing it...
Moreover, when one person gets the benefit of the warning, she does not reduce the

benefit to anyone else”.

Thirdly, “common resources are rival in consumption but not excludable”. For

instance, fish in the ocean can be thought of as a common resource for as soon as fish
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are caught by one person, fewer fish left for another person to catch. This means they
are rival in consumption and at the same time “these fish are not an excludable good
because, given the vast size of an ocean, it is difficult to stop fishermen from taking fish

out of it”.

And fourthly, “club goods are excludable but not rival in consumption”. They are

a type of natural monopoly. (Mankiw, 2011)

Cemmell (n.d.) admitted that definitions of higher education are very hard to come
by but generally it can be said that higher education fulfils a non-separable bundle of

four major functions:

e Research function - development of new knowledge
e Teaching function - training of highly qualified personnel
e Provision of services to society

e Ethical function, which implies social criticism

Higher education is conventionally considered to be a public good which benefits
both the individuals and the society as a whole due to a wide set of social benefits and
mostly positive externalities higher education produces. (Tilak, 2009) “Some argue that
higher education is itself a public good that can only be provided by the state.” So any
decline of the state support for higher education injures the public interest. (Dill, 2005)
Despite of this fact, higher education, as claimed by Tilak (2009), has been exercising
shortage of public funds in the recent period of time. Lack of funds, neo-liberal
economic policies and globalization, international law on trade in services fostered by
WTO and GATS - these all challenge view of many that higher education is a public
good and propose trade in it instead. “The very shift in perception of the nature of
higher education from a public good to a private good — a commodity that can be traded

— will have serious implications,” he said.

As for the criticism, there are economists who do not approve thinking of
education as a public good. Some believe that “education is naturally a club good,
a good that is non-rivalrous in consumption but excludable because its benefits can be

confined to individuals”. (Marginson, 2007)
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Others are convinced that higher education satisfies neither non-rivalrousness nor
non-excludability feature. “Entry into education institutions, it is argued, can be
restricted to some, and others can be excluded; and since the places of admission are
generally given, admission to or consumption by some necessarily means reduction in

the consumption levels of others.” (Tilak, 2009)

Yet, Stiglitz (1999) opposed by claiming that “there is zero marginal cost from
an additional individual enjoying the benefits of knowledge”. He added also that the
“costs associated with transmission of knowledge do not in any way affect the public
good nature of knowledge itself”. This nature of knowledge, however, gives rise to
a potential market failure recognized by adoption of institutional arrangements such as
patent laws etc. (Riddell, 2005)

According to Tilak (2009), “education, specifically higher education, satisfies all
the three essential features of public goods,” namely non-excludability, non-rivalry and
production of externalities. Moreover, other features, like ‘free-rider’, associated with
public goods are equally applicable to education. Similarly Cemmell (n.d.) admitted that
“higher education has a significant amount of public good character” and therefore “it is

possible to treat it as a public good™.

After all, Marginson (2007) concluded that “education is potentially rivalrous or
non-rivalrous, and potentially excludable or non-excludable”. That is, the final character

of education depends on the policy chosen.

1.3 Theoretical Model of a Public Good Provision

Idea dominating all of economics is that “self-interested behavior in the
marketplace leads to the best products being produced and sold at the lowest possible
prices and that this is socially optimal”. However, problems emerge in the case of
public goods. (Batina and lhori, 2005) Provision of public goods is one of the most
prominent examples of a market failure. “The conflict of interest between the socially
desirable and individually optimal contribution to the public good commonly prevents

the implementation of Pareto optimal solutions.” (Gerber and Wichardt, 2008)
Public goods constitute an extreme form of externalities and can be found in

various classes, such as pure public goods, impure/crowdable public goods, local public

goods and so forth. (Jha, 2009) The most important examples of public goods include
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national defense or basic research. (Mankiw, 2007) Public goods give rise to two major
questions — how much of a public good to provide and how to finance it. (Batina and
Ihori, 2005)

Generally there exist some problems which are common to all types of public
goods, whereas others are associated with particular types only. So-called ‘free-rider’
problem emerges due to non-conflicting consumption of public goods which encourages
people to understate their true demand for the public good in order to avoid paying for
it. Such an action results in a shortage of funds to cover costs to supplier leading further
to a drastic underproduction. Nevertheless, revealing true preference for public goods is

a problem, since every consumer wants to have a free ride. (Jha, 2009)

The private sector is not able to provide public goods in efficient quantities “since
it is difficult to charge those who benefit from the good and to exclude non-payers from
enjoying the good once it has been provided”. (Batina and Thori, 2005) So either paying
for it or (preferably) not, users receive benefits of the good. (Leach, 2004)

There exists, however, a potential remedy to the problem. “If the government
decides that the total benefits of a public good exceed its costs,” said Mankiw (2007),
“it can provide the public good, pay for it with tax revenue, and make everyone better
off”. Similarly Cemmell (n.d.) stated that as “there is no way to guard against the free
rider problem,” an important role in providing public goods is played by governments
or non-profit organisations. He identified also another rationale behind
government-provided public good - the even demand for a public good by all members

of society.

Sechrest (2003) claimed that “the core assertion of public goods theory is that
some goods or services provide such significant positive externalities that every citizen
should be taxed to pay for them. But the magnitude of such externalities may be
impossible to prove”.

The way in which governments divide up budget and allocate tax revenues
between a public good and transfers is dependent upon governmental systems.
According to Deacon (2009), “dictatorial governments are found to provide public
schooling, roads, safe water, public sanitation, and pollution control at levels far below
democracies”.

In the case of private goods, consumers decide on the quantity consumed

according to the given market price, whereas public good consumers “adjust their
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willingness-to-pay for the public good given the quantity supplied”. The Samuelson’s
rule, which governs the efficient public good provision, therefore states that “at the first-
best social optimum the public good should be supplied so that the sum of the
willingness-to-pay for those who benefit from the good is equal to the marginal

production cost”. (Batina and Thori, 2005)

There are two problems connected to implementation of the Samuelson’s rule in
a competitive economy. Firstly, determining the willingness-to-pay, which is very
difficult due to the consumers’ tendency not to reveal it; and secondly, a method of
financing. “Under Lindahl’s financing mechanism each individual who benefits pays
a share of the marginal production cost based on his or her willingness-to-pay for the
public good, where the sum of the shares is equal to one by design.” Another method of
financing is through using person-specific lump sum taxes. These financing methods

are, unfortunately, usually unavailable. (Batina and Ihori, 2005)

In the second-best case, Pigou considered taxes as the means to finance public
spending. “He argued that the social marginal cost of public good is greater if distorting
taxes are used because of the ‘indirect damage’, or deadweight loss, caused by such
taxes. Furthermore, if the deadweight loss did raise the social cost of providing the
public good, he argued it is optimal to produce less of the public good as a result.”
(Batina and Ihori, 2005)
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2 Objectives

The aim of the submitted bachelor thesis is to analyze higher education system in

the countries of the European Union. In pursuit of attainment of the principal goal of the

thesis a few steps had to be taken:

To locate and describe economic effects of education and determine the
public vs. private good character of higher education using the relevant
world literature

To provide a comparison of data on higher education systems and policies
implemented within the European Union in order to compare performance
of individual member countries selected for the research as well as confront
it with the USA system

To furnish an empirical proof of welfare effects aroused by education via
testing the relationship between expenditures on higher education
institutions and both average salaries of university graduates and GDP per
capita of the European countries respectively by means of data extracted
from statistical databases

To identify gaps and indicate future research and policy recommendations
concerning a quality improvement in the tertiary education system of the

European Union countries

18



3 Materials and Methods

On the grounds of a reputable scientific literature and scholarly articles we have
processed information and knowledge covering these particular areas — economic
effects of education, human capital and investment in human capital; education as a

public vs. private good; and a theoretical model of a public good provision.

To study empirically the effect of investments in higher education on salaries of
university graduates and GDP per capita of the EU member states chosen, we have
opted to employ regression analysis and constructed four simple linear regression
models with a view to demonstrate the interdependence of the entering variables,

estimate the magnitude of the relationship and interpret the generated outcomes.

Countries included in the models have been selected purposefully to provide us
with as large a sample as possible, while those lacking the accurate figures have been
omitted. The models thus involve twenty-one states each. A complete list is presented in
the table 1.

The data intended for statistical treatment, ranging in years from 2005 to 2007 (in
the models 1 and 2) and from 2001 to 2007 (in the models 3 and 4), have been collected
by the author of the thesis and obtained from Eurostat - the European Union statistical

office with a seat in Luxembourg - whose databases are fully accessible online.

Other data incorporated into the practical part of the thesis in a form of tables,
figures and charts have been collected by the author and taken from recognized
economic literature, own calculations and the official websites of one of the three most
influential and widely observed international university ranking ARWU — Academic

Ranking of World Universities.
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Tab 1

List of the EU countries involved in the regression models

Model 1 and 2 Model 3 and 4
Belgium Belgium
Czech Republic Bulgaria

Denmark Czech Republic
Germany Denmark
Estonia Germany
Ireland Ireland

Spain Spain

France France

Italy Italy

Cyprus Cyprus

Latvia Latvia
Lithuania Lithuania

Netherlands

Netherlands

Austria Austria
Poland Poland
Portugal Portugal
Slovenia Slovenia
Slovakia Slovakia
Finland Finland
Sweden Sweden

United Kingdom

United Kingdom

Source: Own creation
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4 Results and Discussion

4.1 Higher Education

National defense is one of handful goods that may be referred to as a pure public
good. It fulfils both non-excludability and non-rivalry. Lighthouses, on the other hand,
constitute an example of impure public goods — it is rather difficult to exclude

somebody from consumption but not impossible.

There exist, however, a number of goods that posses these characteristics to a
certain extent only. Excluding free-riders is possible but may not be desirable for one or

other reason.

In the chapter 1.2 we have already given some indication that higher education can
not be viewed as a pure public good. According to Stiglitz (1997), marginal costs
related to education of an additional person are not equal to zero but the average costs

instead. Moreover, no problems to pay for this service tend to occur.

Pure private

High marginal 1 goods
costs of a good | Publicly provided private goods
provision Congested
highway
o
Utility from Higher
exclusion from Education
consumption
[
Fire protection
Public P
Low marginal | healthcare,
costs | National Uncongested Lighthouse
@ defense highway o ®
0 Costly Easy exclusion
exclusion from Consumption exclusion costs from
consumption consumption
Fig 2

Pure and mixed public goods

Source: Adapted from Stiglitz, 1997 (own translation)
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Figure 2 depicts the ease to exclude non-payers from consumption on the
horizontal axis and marginal costs associated with an increase in the number of
consumers on the vertical axis. If we are to plot higher education into this chart

presented by Stiglitz (1997), it will acquire position as shown above.

Since higher education is not a pure public good in its nature both private and

public resources are needed to fund the investments in education.

4.2 Higher Education Snapshot

An increase in students’ awareness of economic and social benefits stemming from
tertiary education is accompanied by an increase in rates of entry into this type of
education. The highest university participation rates, as shown in Figure 3, are in

Germany, United Kingdom, France, Poland, Italy, Spain and Romania in this particular

order.
Tertiary education participation, 2009 (Ths)
3000,0
2500,0
2000,0
1500,0
1000,0
500,0
0,0 = ij
EgLe Y2282 Egyg>28gsgs 28882 8IS T g E
2ESEF:5558528885585°58¢823¢8
f— S e S - —

BagggY - ©CTEZ 29%88snIAg

5 z 3

o 2

O 5

Fig 3

Trends in the number of students, at tertiary level of education, 2009, (Thousands)

Source: Own creation based on Eurostat, 2011

The top investors in higher education per student are Sweden, Denmark, Netherlands,

United Kingdom, Finland, Belgium, Germany and Austria (See Figure 5).

22



Expenditure as % of GDP
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Fig 4

Expenditure on public and private educational institutions as percentage of GDP,

at tertiary level of education, 2007

Source: Own creation based on Eurostat, 2011

Expenditure per student in EUR PPS

wopBury pauun
uspams
puejui
BIMRAOIS
BIUBAOIS
[efnuod
puejod
eLISNY
spueJaylsN
elleN
eluenyin
BINJET]
snudAD
Arey

aouelS
ureds
pueal|
elu0ISg
Auewlon
Mrewuaq
algndey yoazo
eLebing
wnibjag

Fig 5

Expenditure on public and private educational institutions per student in EUR

PPS, at tertiary level of education, in EUR PPS, 2007

Source: Own creation based on Eurostat, 2011
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Although the financial means are undoubtedly very important, no further
development and increase in the quality of universities and the majors provided is

possible without a comprehensive reform of the higher education system.

Nowadays, most of universities produce graduates from majors which are actually
not sought by the firms and thus not valued and demanded by the labour market. In fact,
the higher education system and policy in many European countries are being designed
such a way which creates discrepancies and subsequent mismatch between labour

market requirements and the specialization of the labour force.

Maintaining this kind of system to govern the tertiary level institutions, without
any further changes and adjustments, results into funding, and actually producing, not a
public good but inferior one instead. “A good for which,” as stated by Mankiw (2007),

“other things equal, an increase in income leads to a decrease in demand”.

Furthermore, as the new countries with lower GDP per capita become member
states of the European Union, the other states’ competitiveness regarding the price of
the labour declines. This fact can be listed as a reason why countries should no longer
rely on the cheap labour as a main tool helping them attract foreign investors but instead
should initiate an increase in productivity and qualification of the labour market

participants by investment in education and human capital.

Unemployment rate

8,0
7,0
6,0
5,0
4,0 -
3,0 -
2,0 -
1,0
0,0 - .
£E S8 QX >2T S Y8>9S >y8 8T FI S ST ST
S E 5 S 88§ 8828525535258 955%X8s L
5 5SS Ec g 2@ s=cRR S8 s 28838 =90 c
o O D = () = >,_,3_Qc—:ohg>>c§
s 5 g5 5 =0 w O S ES3g<L<ascs 2oz
0Oy A O 5 ¢ T £ O ¥ o n
= X Q
3 - =
N
(@]
Fig 6

Unemployment rate, at tertiary level of education, 2007

Source: Own creation based on Eurostat, 2011
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4.3 University Ranking

American universities receive large amounts of funds (private and public) which
are being thoroughly invested in research carried by field specialists and academic

personnel who in turn receive a valuable recognition in a form of sizeable salaries.

Doing so, the university increases its reputation and the quality of knowledge it
supplies, for teachers engaged in research are more capable of embedding the skill to

comprehend and solve problems in students. (Serencés et al., 2007)

Large investments in research are counted as one of the reasons why American
universities occupy not only the highest positions in the world rankings of universities

but also at a greatest frequency.

Tab 2
World’s Top Universities by Region, 2010

Region Top 20 Top100 Top200 Top300 Top400 Top 500
Americas 17 58 100 133 162 187
Europe 2 33 74 123 168 204
Asia/Pacific 1 9 26 43 68 106
Africa - - - 1 2 3
Total 20 100 200 300 400 500

Source: ARWU, 2011

Another reason is being stuck to a renowned phrase “publish or perish” driving the
academics and researchers to a high quality performance often worth Nobel Prizes and
Fields Medals or becoming highly cited authors recognized worldwide. Undoubtedly,
the impact factors assigned to being published in the peer review publications, e.g.

American Economic Review, are substantial.

Yet the surveys reveal that the EU universities are, in this sense, lagging behind
their American counterparts enormously. (Serencés et al., 2007) The EU scholars
absolutely fail as soon as compared to the American ones who publish in peer reviews a
hundred, in some cases even thousand times as much.

The consequences of these findings have a lot to do with all the problems
emerging with the accreditation process of the universities within the European Union

since a constant research and publication activity is required as a rule.
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Tab 3

World’s Top Universities by Country, EU member countries, 2010

Country Top20 Topl1l00 Top200 Top300 Top400 Top 500
United Kingdom 2 11 19 30 35 38
Germany - 5 14 23 33 39
France - 3 7 13 18 22
Sweden - 3 4 9 10 11
Netherlands - 2 9 9 11 12
Denmark - 2 3 3 4 4
Belgium - 1 4 6 6 7
Finland - 1 1 1 3 6
Italy - - 4 8 13 22
Austria - - 1 3 6 7
Spain - - - 4 7 10
Ireland - - - 1 2 3
Greece - - 1 2 2
Czech Republic - - - 1 1 1
Hungary - - - - 2 2
Poland - - - - 2 2
Portugal - - - - - 2
Slovenia - - - - - 1

Source: ARWU, 2011

4.4 Regression analysis

The simple linear regression model consists of a deterministic and a random part,

and is generally stated in the form

y=B,+Bx+e¢ (1)

The typical experiment for the simple linear regression is conducted via observing

the n pairs of data, so the model can be denoted, in the terms of the n pairs as

Vi =Bo +Bixi + g fori=12,..,n.  (2)
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Tab. 4

Variable and parameter description of equation 1

Variable  Definition Explanation
y Dependent/response variable
X Independent/predictor/explanatory variable:

explains causal changes in the response

Parameter Definition Explanation

Bo

y Intercept: the value of the mean of the

dependent variable when x is zero

bt Slope of the simple linear regression line: A negative B; indicates that
the change in the mean of the dependent the variables y and x are
variable associated with a unit change in x negatively correlated

& Random error: explains the variability of the

responses about the mean

Source: Freund, Wilson & Sa, 2006; Yan & Su, 2009

To study the relationship between expenditures invested in higher education and
average incomes of the university graduates in the first case and gross domestic product
per capita in the second case we utilize simple linear regression to discuss relationship

between one dependent variable (y) and one independent variable (x).

4.4.1 Regression Models 1 and 2

Annual expenditure on public and private educational institutions per student in
EUR PPS (purchasing power standard), at tertiary level of education enters the
regression as the independent variable (x), whereas Mean net income of tertiary level

education graduates aged 18-64y, in EUR PPS acts as the dependent variable (y).

Yet the regression model 2 is a double logarithmic model, that is, the natural
logarithms, the logarithms to the base of an irrational constant e equal to 2,718; of the
initial variables specified above serve as the input data.
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Tab 5

Results from Regression models 1 and 2

Parameters Summary Output Reg. 1 ~ Summary Output Reg. 2
Multiple R 0,7460 0,8278

R Square 0,5565 0,6852

Observations 63 63

Significance F 2,27999E-12*** 5,92496E-17***
Intercept 6489,1499 2,5128

P-value 0,0017 0,0001

X Variable 1 1,5069*** 0,8114***

P-value 2,28E-12 5,92E-17

Source: Own creation based on own calculations (See Annex A and B)

The Correlation coefficient, measuring the strength and direction of a linear
relationship between two variables (Jaisingh, 2005), indicates that the relationship
between average salaries of university graduates (y) and expenditures on higher
education per student (x) is moderately high positive in the first model, and strong

positive in the second double logarithmic model.

The Coefficient of determination, that measures the proportion of the variability in
the dependent variable that is explained by the regression model through the
independent variable (Jaisingh, 2005), suggests that the first regression model explains
approximately 56 % of variability in the average salaries of university graduates ()
through the expenditures on higher education per student (x), while the second double

logarithmic model explains circa 69 % of it.

On the grounds of the regression coefficients B, both highly statistically

significant, obtained from the models we can draw a conclusion as follows:

e If expenditures on education institutions per student at tertiary level
increase by one monetary unit, which is the Euro in our case, the average
salaries of university graduates increase by 1,51 Euros

e 1 % increase in expenditures on education institutions per student at
tertiary level will result in 0,81 % increase in the average salaries of higher

education graduates
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Fig 7
Interdependence between Mean net income of tertiary level education graduates,

in EUR PPS (y) and Expenditure on public and private educational institutions per
student in EUR PPS (x)

Source: Own creation based on own calculations

4.4.2 Regression models 3 and 4

Annual expenditure on public and private educational institutions per student in
EUR PPS (purchasing power standard), at tertiary level of education enters the
regression as the independent variable (x), whereas Nominal gross domestic product per
capita in EUR PPS acts as the dependent variable (y).

In the regression model 4, natural logarithms of the initial variables specified
above serve as the input data.

The Correlation coefficient indicates that there is a strong positive relationship
between Nominal gross domestic product per capita (y) and expenditures on higher

education per student (x) in both regression models, namely model 3 and 4.

The Coefficient of determination implies that the regression model 3 explains

approximately 81 % of variability in Nominal gross domestic product per capita (y)
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through the expenditures on higher education per student (x), while the double
logarithmic model, model 4, explains around 86 % of it. (See Table 6)

Tab 6

Results from Regression Models 3 and 4

Parameters Summary Output Reg. 3 ~ Summary Output Reg. 4
Multiple R 0,8977 0,9265

R Square 0,8058 0,8584

Observations 147 147

F Significance 1,79E-53*** 1,98E-63***

Intercept 5256,363 2,5150

P-value 4,17E-12 1,61E-18

X Variable 1 1,9362*** 0,8267***

P-value 1,79E-53 1,98E-63

Source: Own creation based on own calculations (See Annex C and D)
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Fig 8
Interdependence between Nominal gross domestic product per capita in EUR PPS

(y) and Expenditure on public and private educational institutions per student in
EUR PPS (x)

Source: Own creation based on own calculations
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As for the regression coefficients B1, which are both highly statistically significant,

an interpretation can be formulated as follows:

If expenditures on education institutions per student at tertiary level
increase by one monetary unit, Euro in this case, the EU member country’s
GDP per capita increases by 1,9362 Euros

1 % increase in expenditures on education institutions per student at
tertiary level will result in 0,8267 % increase the EU member country’s

GDP per capita when purchasing power standard taken into account
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Conclusion

Education is one of the factors that condition development and economic growth,
and nowadays represents a large item of public expenditure in most countries. It is
widely-observed that education contributes to reducing poverty levels, fomenting
productivity and encouraging the development of emerging economies. Both earning
capacity and employment prospects of better educated people are almost always well
above the average, i.e. education and income are highly correlated. Furthermore,
countries with high levels of education tend to become wealthier.

Regression analysis of the impact the EU countries’ investments in tertiary
education have on personal welfare of the university alumni and welfare of the whole
nation revealed that 1 % increase in expenditures on education institutions per student at
tertiary level will result in 0,81 % increase in average salaries of higher education
graduates, and 0,83 % increase in the EU member country’s GDP per capita when
purchasing power standard taken into account.

Higher education is conventionally considered to be a public good benefiting not
only an individual receiving it but also society as a whole due to a number of positive
externalities it produces. Some economists, however, oppose when claiming that
education is an excludable club good or even a rival private good. In fact, character of
higher education depends on the policy chosen. Yet its attributes suggest we are not
dealing with a pure public good but a privately offered public good instead.
Accordingly the issue of funding such a good should be solved, so that public and

private entities as well as funds should be involved.

Increasing students’ awareness of benefits tertiary education confers is
accompanied by increasing university entry rates in both the European Union and the
rest of the world. Average income of university alumni in the EU member states
exceeds income of those with primary and secondary education by 80 % and 40 %
respectively. Within the EU, the greatest figures in university participation are being
reported by educational institutions in countries such as Germany, United Kingdom,
France, Poland, Italy and Spain. Countries like Sweden, spending almost 16 000 EUR
PPS per student annually; Denmark, Netherlands, United Kingdom, Belgium, Finland,

Austria and Germany dominate the list of top investors in higher education institutions.
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Financial resources are undoubtedly crucial but do not constitute any guarantee of
a high quality education provided. No improvement in this sense is going to happen

without a higher education system reform.

Majority of study programs offered by universities do not create any additional
value to the firms standing on the demand side of the labour market. In fact, many
students graduate from the fields, which are actually not sought by the potential
employers. Unemployment rates of university graduates within the EU reach values of
more than 7 % in Portugal and Greece. A few other countries such as Spain, France,

Italy, Poland or Slovakia also report above average (4 %) values.

The way the EU countries’ system of education is designed creates discrepancies
and subsequent mismatch between labour market requirements and qualification as well
as specialization of the labour force available. Maintaining so ineffective a system
governing the tertiary level educational institutions without any remedies may have
deleterious consequences - tax revenues used to finance production of an inferior good

instead of a public one.

As the European Union enlarges and the new states with lower living standards
join it the other EU countries start loosing their competitiveness in labour price in
favour of the freshmen. This can be listed as a reason why countries should no longer
rely on the cheap labour as a mode to attract foreign investors but turn their mind
instead to increasing both productivity and specialization of the labour market

participants via investments in education and human capital.

American universities, on the other hand, receive huge public as well as private
funds which are thoroughly invested in research carried by fairly rewarded specialists
and academic personnel. Universities thus increase their reputation as well as quality of
knowledge they supply, for teachers engaged in research are more able to transmit the
skill to comprehend and solve problems. Large expenditure on research results in an
international scale success of American universities to occupy prominent positions in
world university rankings. Seventeen out of top twenty world universities are American.
American universities’ share in top 100 is almost 60 %, while EU universities’ share is

not even 30 %.

Another factor taken into account when ranking the higher education institutions is
the number of research papers published by the university alumni and professors in the

peer review publications. Whether a research paper gets published in, let us say,
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American Economic Review depends actually on its quality which is subject to the funds
invested. This is why EU universities are lagging behind their American counterparts
whose academics publish in internationally renowned journals a hundred, in some cases
even thousand times as much. Therefore it is no wonder that the EU universities
encounter problems regarding the accreditation process where a constant research and

publication activity is required as a rule.
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Resumé

Vzdelanie je jednym z faktorov podmienujicich rozvoj a hospodarsky rast
a v sucasnosti predstavuje znac¢nu polozku vo verejnych vydavkoch mnohych krajin. Je
vSeobecne zname, ze vzdelanie prispieva k zmiernovaniu urovne chudoby,
podnecovaniu produktivity a podpore rozvoja rychlo rasticich ekonomik. Zarobkova
schopnost’ i vyhliadky do zamestnania vyssie vzdelanych I'udi su takmer vzdy vysoko
nadpriemerné, t.j. vzdelanie a prijem su navzajom vysoko korelacné. Navyse krajiny

S vysSou uroviiou vzdelania maju tendenciu byt’ bohatsie.

Regresna analyza dopadu investicii krajin EU do vysokoskolského vzdelania na
osobné blaho absolventov univerzit a blahobytu celého naroda odhalila, Ze 1 % narast
vydavkov na vzdelavacie institlcie treticho stupiia v prepoéte na Studenta vedie k 0,81
% narastu priemernych miezd vysokoskolskych absolventov a k 0,83 % zvySeniu HDP
na obc¢ana ¢lenskej krajiny EU, pri Standarde nakupne;j sily.

Vysokoskolské vzdelanie je tradi¢ne povazované za verejny statok prindSajuci
osoh nielen jedincovi, ktorému sa ho dostava, ale aj celej spolo¢nosti, vzhladom na
mnozstvo pozitivnych externalit, ktoré produkuje. Niektori ekondémovia vSak oponuji
tvrdenim, Ze vzdelanie je vylucitelny klubovy statok, ¢i dokonca konkurenény
stkromny statok. Charakter vysokoskolského vzdelania v skuto¢nosti zavisi od politiky,
ktora zvolime. Jeho atributy vSak naznacuji, Ze nejde o Cisto verejny, ale skor
stkromne pontkany verejny statok. Na zaklade toho by mala byt’ rieSena aj otdzka jeho

financovania, ktoré by malo byt ako z verejnych tak aj sikromnych fondov.

Rastice povedomie Studentov o vyhodach, ktoré vysokoSkolské vzdelanie so
sebou prinasa je sprevadzané rasticim zaujmom prave o tento typ vzdeldvania, ¢i uz
vV Eurdpskej Unii alebo inde vo svete. Priemerny prijem vysokoskolskych absolventov
Vv Clenskych krajinach EU presahuje prijem l'udi S ukonfenym zékladnym vzdelanim
0 80 % a stredoskolskym vzdelanim o 40 %. V ramci Eur6pskej tnie st najvyssie Cisla
tykajuce sa navstevnosti univerzit zaznamenané vzdeldvacimi inStiticiami v krajinach
ako Nemecko, Velka Britania, Franctzsko, Pol'sko, Taliansko a Spanielsko. Krajiny
ako Svédsko, ktoré ro¢ne minie takmer 16 000 EUR PPS na $tudenta, Dansko,
Holandsko, Velka Britdnia, Belgicko, Finsko, Raktsko a Nemecko dominuju

v zozname top investorov do vysokoskolskych institacii.
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Finanéné zdroje si nepochybne rozhodujice, no nepredstavuji ziadnu zaruku
vysokej kvality poskytovaného vzdelania. Ziadne zlep$enie, v tomto zmysle, sa neda
ocakavat bez reformy vysokoskolského systému.

Viacsina Studijnych programov ponukand univerzitami nevytvara ziadnu pridanu
hodnotu firmédm stojacim na trhu prace na strane dopytu. Pravdou je, ze mnoho
Studentov absolvuje odbory, ktoré vlastne nie sa vyhladdvané potencidlnymi
zamestnavateI'mi. Miera nezamestnanosti vysokoskolskych absolventov v ramci EU
dosahuje v Portugalsku a Grécku vysku viac nez 7 %. Niekol’ko dalSich krajin ako
Spanielsko, Francuzsko, Taliansko, Pol'sko, ¢i Slovensko taktiez zaznamenava

nadpriemerné, viac ako 4 %, hodnoty.

Sposob akym je systém vzdelavania krajin EU navrhnuty, vytvara nezrovnalosti
a nésledny nestilad medzi poziadavkami trhu préce a kvalifikéciou ako aj Specializaciou
dostupnej pracovnej sily. Udrziavanie takto neefektivneho systému riadiaceho
vysokoskolské vzdelavacie institicie bez akejkol'vek nédpravy, modze mat zhubné
nasledky — pouzivanie daflovych prijmov na financovanie produkcie nie verejného, ale
podradného statku.

Zvacsovanim Europskej Unie, ktoré je sposobené vstupom novych $tatov s nizSou
Zivotnou uroviou, zacinaji ostatné krajiny EU stracat’ svoju konkurencieschopnost’
ohl'adom ceny prace v prospech novych ¢lenov. Tento fakt méze byt povazovany za
dovod, preCo by sa krajiny uz dlhSie nemali spoliehat na lacnu pracu ako spOsob
prildkania zahrani¢nych investorov. RadSej by sa mali sustredit na zvySovanie
produktivity a Specializacie ucastnikov trhu prace prostrednictvom investicii do

vzdelania a 'udského kapitalu.

Americké univerzity dostavaju obrovské verejné ako aj sukromné fondy, ktoré¢ su
starostlivo investované do vyskumu riadeného korektne odmenenymi Specialistami
a univerzitnymi zamestnancami. Univerzity tak zlepSuju svoju povest ako aj kvalitu
poskytovanych vedomosti, pretoze ucitelia zapojeni do vyskumu su viac sposobili
predavat’ schopnost’ pochopit’ a riesit’ problémy. Zna¢né vydaje na vyskum Tustia
vuspech  Americkych univerzit v zastdvani poprednych pozicii v hodnoteniach
svetovych univerzit. Az sedemnast’ ztop dvadsiatich svetovych univerzit je prave
Americkych. Podiel Americkych univerzit v top stovke je takmer 60 %, zatial’ ¢o podiel

EU univerzit nie je ani 30 %.
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Dalsim faktorom branym do Gvahy v hodnoteniach vysokoskolskych institacii je
pocet publikacii v karentovanych casopisoch vypracovanych absolventmi univerzity
a vyuéujucimi. Ci vSak bude vyskumna sprava publikovana v povedzme American
Economic Review zélezi na jej kvalite, ktora je podmienena investovanymi fondmi.
Toto je prave dovod preCo EU univerzity zaostdvaji za Americkymi, ktorych akademici
publikuju v medzinarodne znamych ¢asopisoch sto, v niektorych pripadoch dokonca aj
tisickrat viac. Niet divu, ze EU univerzity nardzaji na problémy viaZzuce sa na

akreditany proces, kde sa vyzaduje nepretrzita vyskumna a publikac¢na ¢innost’.
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Appendices

Appendix A SUMMARY OUTPUT MODEL 1

Regression Statistics

Multiple R
R Square

Adjusted R Square

Standard Error

0,746028041
0,556557838
0,549288294
4622,018595

Observations 63
ANOVA
df SS MS F Significance F

Regression 1 1635560193 1,64E+09 76,56022  2,27999E-12
Residual 61 1303146410 21363056
Total 62 2938706603

Coefficients Standard Error  t Stat P-value Lower 95%  Upper 95% Lower 95,0% Upper 95,0%
Intercept 6489,149933 1619,960119 4,005747 0,00017 3249,839503 9728,46036 3249,839503 9728,460364
X Variable 1 1,506957903 0,172226328 8,74987 2,28E-12 1,162570079 1,85134573 1,162570079 1,851345728
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Appendix B SUMMARY OUTPUT MODEL 2

Regression Statistics

Multiple R 0,827822908
R Square 0,685290768
Adjusted R Square 0,6801316
Standard Error 0,24686305
Observations 63
ANOVA
df SS MS F Significance F

Regression 1 8,09482404 8,094824 132,8297  5,92496E-17
Residual 61 3,717423288 0,060941
Total 62 11,81224733

Coefficients Standard Error  t Stat P-value Lower 95%  Upper 95% Lower 95,0% Upper 95,0%
Intercept 2,51282922 0,633814063 3,964616 0,000196 1,245439684 3,78021876 1,245439684 3,780218757
X Variable 1 0,811442681 0,070406091 11,52518 5,92E-17 0,670657003 0,95222836 0,670657003 0,952228359
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Appendix C SUMMARY OUTPUT MODEL 3

Regression Statistics

Multiple R 0,897708
R Square 0,80588
Adjusted R Square 0,804541
Standard Error 3178,44
Observations 147
ANOVA
df SS MS F Significance F

Regression 1 6,08E+09 6,08E+09 601,9595 1,79E-53
Residual 145 1,46E+09 10102482
Total 146 7,55E+09

Coefficients Standard Error t Stat P-value  Lower 95%  Upper 95% Lower 95,0% Upper 95,0%
Intercept 5256,363 695,1198 7,561809 4,17E-12 3882,487 6630,24 3882,487 6630,24
X Variable 1 1,936285 0,07892 24,53486 1,79E-53 1,780303 2,092266 1,780303 2,092266
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Appendix D SUMMARY OUTPUT MODEL 4

Regression Statistics

Multiple R 0,926518
R Square 0,858436
Adjusted R Square 0,85746
Standard Error 0,156527
Observations 147
ANOVA
df SS MS F Significance F
Regression 1 21,54279 21,54279 879,2726 1,98E-63
Residual 145 3,552601 0,024501
Total 146 25,09539

Coefficients Standard Error t Stat P-value Lower 95%

Upper 95%

Lower 95,0%

Upper 95,0%

Intercept 2,515002 0,248728 10,11144 1,61E-18 2,023401
X Variable 1 0,826737 0,027881 29,65253 1,98E-63 0,771631

3,006604
0,881842

2,023401
0,771631

3,006604
0,881842
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