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Abstract: The aim of this paper will be the presentation of an alternative, a deeper one
compared to the popular measure of the standard of living, which is HDI, a measure of the
socio-economic development of residents of the European Union. In this article the synthetic
index of the socio-economic development of the European Union countries will be presented.
It will be calculated through the use of the following determinants: ‘Economy and Finance’,
‘Science and Technology’, ‘Health’, ‘Education’ and ‘Living Condition’. This index of the
socio-economic development of residents of the European Union countries will be created as
an arithmetic mean of indicators counted for particular determinants. The index, which will be
created, is treated as a modified Human Development Index due to the fact that it will be
completed with the added information.
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Introduction

When we inquire about the prosperity of a nation or a region of the world and about the quality of life of its
inhabitants the problem still arises: How do we determine this? What information do we require? Which criteria
are truly relevant to human ‘thriving’? Most social scientists and economists would agree that GNP per capita is a
crude and incomplete measure of quality of life. (Nussbaum, Sen 1993, Szirmai 2015). What in this case is
important about human quality of life? The problem is actually more complex. It is not only the money people do
or do not have, it is about how they are able to conduct their lives and what factors influence it.

The Human Development Index (HDI) was created by M. ul Haq in 1990 with the help and advice of A. K. Sen,
who established the first assumptions of comprehensive measurement of socio-economic development (Anand,
Sen 1994). The index operationalized the broad concept of human development by combining health, education
and income into a composite index (Agufia, Kovacevic 2010). The indicator itself was systematically improved.
The most significant change was made in 2010 and was a reflection of several assumptions made by M. ul Haq,
inter alia: possibility of measuring the basic concept of human development to expand humans’ choices; including
only a limited number of variables (to keep it simply and manageable); to be constructed rather than using plethora
of separate indices; covering both social and economic choices; with the use of quite flexible methodology and
resistance to missing data (ul Haq 2003). HDI is a synthetic measure based on the average of indicators covering
three basic spheres of life:

1. The sphere of health, which is assessed by the ratio of the average life expectancy.

2. The sphere of education, which is assessed on the basis of the rate of educational attainment, as measured
by two indicators of educational designated for the adult population, ie.: literacy (the share of people who
could read and write with understanding) and schooling (the average time of education, understood as the
average number years of schooling).

3. The sphere of income, which is assessed on the basis of GNP (US $) per capita, calculated according to
purchasing power parity (PPP $).

On this basis, the geometric mean of the indictors is calculated and, in result, the HDI ranks countries on a scale
from 0 (the lowest level of human development) to 1 (the highest level).

The necessity of finding a new measurement of the quality of life of societies is emphasized by international
organizations and especially scientists. That is why the author decided to modify the standard measure. Nowadays
important factors are also science and technology and the standard of human living.
That is why, in this paper the following determinants of socio-economic development will be used:

1. Economy and Finance

2. Science and Technology

3. Health

4. Education

5. Living Conditions

www.tojsat.net Copyright © The Online Journal of Science and Technology 257


mailto:amigala@prz.edu.pl
mailto:amigala@prz.edu.pl

T :’] SAT The Online Journal of Science and Technology - October 2019 Volume 9, Issue 4

The Online Journal tf Science and Technology

Materials and Methods

The construction of the synthetic measure of development requires the division of diagnostic variables set to
stimulants and destimulants. Variables included in the set of stimulants have been marked with the sign (+), while
the (-) granted destimulants. The transformation of destimulants to stimulants was made according to the following
formula:
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where:
x;; — value of the j-th variable for the i-th country,

S symbol indicates stimulant, while the symbol D destimulant.

Then, after the transformation of destimulants to stimulants, the normalization of variables was used according to
the following formula:
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where:

u;; —normalized value of the j-th variable for the i-th country,
n —number of countries,

m — number of variables.

Synthetic measure of the socio-economic development was calculated by the following formula:
1 .
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where:
uiq, — synthetic variable value for the i-th country calculated on the basis of the variables belonging to the g-
th determinant,
r —number of determinants.
In contrast, measures of socio-economic development according to separate determinants was calculated using the
following formula (Zelias 2004):
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A detailed list of indicators used for the construction of indicators for individual determinants of socio-economic
development has been given below. Indicators have been selected based on the availability of Eurostat data.

Economy and Finance
Unemployment rate (-)
GDP per capita 1 (+)
Indicator of real expenditure per 1 inhabitant (+)
The number of poor people per 1000 inhabitants (-)

Faladi S el

I1. Science and Technology

Gross domestic expenditure on R&D (% of total expenses) (+)

Human resources in science and technology (% of the active population) (+)

The number of patent applications submitted to the European Patent Office per million inhabitants (+)
The number of researchers per 1000 inhabitants (+)

el S

1. Health

Self-perceived long-standing limitations in usual activities due to health problem (-)
Self-reported unmet needs for medical care due to being too expensive (-)

Healthy life years (+)

Number of doctors per 1000 inhabitants (+)

Number of beds in hospitals per 100 000 inhabitants (+)

SNh W=
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Iv. Education

1. Participation rate in education and training (persons aged 25 to 64 years old) (+)

2. The percentage of people with at most lower secondary education and with no further education at the
age of 18-24 years old (-)

The percentage of people obtaining a higher education between the age of 20 and 24 years old (+)

The percentage of people gaining or with higher education aged 15 to 64 (+)

The percentage of people with secondary education between the age of 15 to 64 (+)

whw

Living Conditions
The percentage of people who are unable to meet unexpected financial expenses (-)
The percentage of people who are not able/unable to make ‘ends meet’ (-)
The rate of people at risk of poverty (-)
Share of people living in under-occupied dwellings (+)

=g

Results and Discussion

The proposed construction of a synthetic measure of socio-economic development is based on five pillars. On the
basis of the values of synthetic measures for each determinant of socio-economic development, the final synthetic
measure was calculated (table 1 and figure 2). According to the low correlation between variables, the synthetic
index was calculated on the basis of all of the analyzed indicators. On the 1. graph the values of HDI index for EU
countries are presented. The distribution of HDI values in the EU countries is not very diverse (figure 1), if it is
assumed that - hypothetically, this indicator may have values from 0 to 1. In addition, it is a substantive conclusion
- HDI is characterized by very low sensitivity for changes in conditions life. Partial indicators included in the HDI:
GDP, life expectancy and indicators related to the level of education show high stability over time. Therefore, HDI
values, for example, the financial crisis of 2008, which afflicted a country such as Greece, Spain or Ireland, hardly
shows, while living standards in the dynamically developing countries of the "new" Union are relatively low
(Poland, the Czech Republic, Hungary, etc.).

HDI

<0.80

0.80-0.83
0.83-0.86
0.86-0.89

>0.89

Synthetic Measure

<0.40

0.40-0.45
0.45-0.55
0.55-0.60
0.60-0.70

>0.70

Sweden Sweden

¥

LY

" Denmarlg,
0,92

-

United Kingdom
0,91
Ireland A
0,92
,92
Germany

0,82

Figure 1. Values for HDI measure Figure 2. Values for ‘Synthetic measure’
(Source: author’s calculations) (Source: author’s calculations)
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Ranking of the EU countries according to the modified synthetic indicator of the socio-economic development
was presented in the table 1. It can be seen that the highest values obtained Scandinavian countries — Sweden,
Finland and then Luxembourg. The lowest values Portugal, Latvia and Greece, where the highest impact of
financial crisis was observed.

Table 1. Positioning the EU countries according to the modified synthetic indicator of the socio-economic
development

Economy . . .
and Science and Health | Education L1V_11}g Synthetic
Technology conditions | measure

Finance

Sweden
Finland
Luxembourg

Denmark

Austria

Belgium

Germany
Netherlands
France

Irland

Malta

Great Britain
Czech Republic

Slovenia

Estonia

Lithuania
Poland
Spain

Slovakia

Hungary

Cyprus

Bulgaria

Croatia

Italy

Romania

Portugal

Latvia

Greece

(Source: author’s calculations)
Figures 3-7 present regression models for individual determinants of socio-economic development. Models

of regression functions allowed to obtain estimated parameters for synthetic measure in terms of each of the
determinants of socio-economic development.
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Scatter plot: Synthetic measure in terms of Economy and Finance

Synthetic measure = 0,2723+0,3675*x
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Figure 3. Regression function parameters — synthetic measure in terms of Economy and Finance
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(Source: author’s calculations)

Scatter plot: Synthetic measure terms of Science and Technology
Synthetic measure = 0,2604+0,3375*x
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Figure 4. Regression function parameters — synthetic measure in terms of Science and Technology
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(Source: author’s calculations)

Copyright © The Online Journal of Science and Technology

1,0

261



IC

JSAT The Online Journal of Science and Technology - October 2019 Volume 9, Issue 4

f Science and Technology

The Online Journal

Scatter plot Synthetic measure in terms of Health
Synthetlc measure = 0,1502+0,4518%x
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Figure 5. Regression function parameters — synthetic measure in terms of Health
(Source: author’s calculations)
Scatter plot: Synthetic measure terms of Education
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Figure 6. Regression function parameters — synthetic measure in terms of Education
(Source: author’s calculations)
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Scatter plot: Synthetic measure terms of Living conditions
Synthetic measure = 0,1673+0,4436*x
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Figure 7. Regression function parameters — synthetic measure in terms of Living Conditions
(Source: author’s calculations)

Conclusion

Models of regression functions (presented in Figures 3-7) allowed to obtain estimated parameters for each of the
determinants of socio-economic development. Their interpretation will allow to state if the synthetic measure
increases, if each determinant increases by 1. This will allow to estimate which determinant has the greatest impact
on the socio-economic development of EU countries. From the estimated results, it was obtained that Science and
Technology (r = 0.88) and Living Conditions (r = 0.83) have the greatest impact on socio-economic development.
By interpreting the parameters of the models, we will obtain that if we increase the expenditure on Economy and
Finance by 1, then an increase in the synthetic measure by 0.37 will be obtained. In the case of Science and
Technology, increase by 0.34, Health by 0.45, Education by 0.81, Living conditions by 0.44.

Another issue is the fact that the universally used HDI does not show the property of presenting the sensitivity of
the processes taking place in individual countries. In a dynamically changing reality, there is the need for creating
indicators of the conditions of social life that will be sensitive to the processes taking place in individual countries.
The traditional HDI index does not show this property.
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