ECOMNZTOR

Make Your Publications Visible.

Majerova, Ingrid

Article

A Service of

ﬂ I I I Leibniz-Informationszentrum
° Wirtschaft
o B Leibniz Information Centre
h for Economics

Socio-economic development and its impact on
health personnel in regions of Visegrad Group Plus

countries

Review of Economic Perspectives

Provided in Cooperation with:

Masaryk University, Faculty of Economics and Administration

Suggested Citation: Majerova, Ingrid (2019) : Socio-economic development and its impact
on health personnel in regions of Visegrad Group Plus countries, Review of Economic
Perspectives, ISSN 1804-1663, De Gruyter, Warsaw, Vol. 19, Iss. 1, pp. 3-24,

https://doi.org/10.2478/revecp-2019-0001

This Version is available at:
https://hdl.handle.net/10419/227518

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dirfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie durfen die Dokumente nicht fur 6ffentliche oder kommerzielle
Zwecke vervielfaltigen, 6ffentlich ausstellen, éffentlich zuganglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfigung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewahrten Nutzungsrechte.

.: a2\ https://creativecommons.org/licenses/by-nc-nd/3.0/

WWW.ECONSTOR.EU

Terms of use:

Documents in EconStor may be saved and copied for your
personal and scholarly purposes.

You are not to copy documents for public or commercial
purposes, to exhibit the documents publicly, to make them
publicly available on the internet, or to distribute or otherwise
use the documents in public.

If the documents have been made available under an Open
Content Licence (especially Creative Commons Licences), you
may exercise further usage rights as specified in the indicated
licence.

Mitglied der

Leibniz-Gemeinschaft ;


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.2478/revecp-2019-0001%0A
https://hdl.handle.net/10419/227518
https://creativecommons.org/licenses/by-nc-nd/3.0/
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

§ sciendo

Socio-economic Development and its Impact on
Health Personnel in Regions of Visegrad Group Plus
Countries

Ingrid Majerova'

Abstract: The quality of life and economic development of economies and their regions
is influenced by socio-economic indicators such as unemployment, healthcare and edu-
cation, environmental issues or household equipment. The question remains whether
these indicators within regions can also influence each other and whether they have
positive or negative effects. The paper aims to describe the impact of the selected socio-
economic indicators on health personnel, which was also divided from the gender per-
spective. For this purpose, the regions of the Visegrad Group Plus countries at NUTS 11
level were selected. The research was performed in the period from 2004 to 2013. Ac-
cording to our results based on the Generalized Method of Moments with panel data, we
found out that a change in household income and a change in the number of vehicles in
the monitored regions have the greatest (positive) impact on staff in hospitals. The re-
search may contribute to the discussion about levels of regional economic development
and the related competitiveness in terms of the socio-economic approach, and it may
also provide a basis for further discussion on its measurement and use of appropriate
indicators.

Key words: countries of Visegrad Group Plus, Generalized Method of Moments, health
personnel, socio-economic indicators
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Introduction

Quality of life can be measured through socio-economic indicators such as income,
level of health, technological infrastructure, educational system, public safety or the
approach to ecological problems. As Rovan and Sambt (2003) have clarified, the socio-
economic issue among regions is of primary interest to economists as well as politicians.
Differences in the level of the socio-economic indicators should be maintained within
sustainable limits for the sake of the welfare of the country as a whole. The analysis of
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these indicators may serve as the basis for development policy on the regional level.
The difference between regions and countries is not always very clear, but the major
distinction in most cases is the fact that (in contrast to countries) regions are open spa-
tial entities, and that the competence of a region may normally be superseded by the
nations (Nijkamp and Abreu, 2009).

The main motivation for writing this paper is based on the idea of Christian et al. (1977).
They claimed that socio-economic development is an integrated process: the health
sector interacts with other sectors of the socio-economic system. It is impossible to
effectively plan for health care without considering the circular causation between
health and the other socio-economic sectors. A similar claim was also made by Zurn et
al. (2004), namely that economic, sociodemographic, cultural, and geographical factors
contribute to shaping and transforming society and hence have a direct or indirect im-
pact on health workforce issues. According to WHO (2016b), targeted investment in
health systems, including in the health workforce, promotes economic growth along
with other pathways: economic output, social protection and cohesion, innovation and
health security. The High-Level Commission on Health Employment and Economic
Growth of World Health Organisation (WHO, 2016a) finds that health workforce in-
vestments coupled with the right policy action could unleash enormous socio-economic
gains in quality education, gender equality, decent work, inclusive economic growth,
and health. Semyonov et al. (2013) founded a positive relationship between wealth and
health applies in 16 examined countries, based on socio-demographic attributes and
household income.

The aim of this paper (based on the above motivation) is to estimate the impact of the
socio-economic development (through selected indicators) on health personnel, both
female and male. For this reason, we decided to analyse this issue for a group of coun-
tries of the Visegrad Group Plus (hereafter V4+) at the NUTS 1l level. This group in-
cludes the Visegrad Group countries (Czech Republic, Hungary, Poland and Slovakia)
and Slovenia and Austria. These last two mentioned economies were included in this
group by the Regional Partnership Agreement in 2001. There are 46 regions on the
NUTS Il level — eight in the Czech Republic, seven in Hungary, sixteen in Poland, nine
in Austria, four in Slovakia and two in Slovenia. The data were obtained for the period
from 2004, which was the first year of EU membership of five of the six countries sur-
veyed, to 2013, when the last data for all indicators and regions are available.

Ten indicators were selected to measure the impact of socio-economic development in
the regions of the aforementioned V4+ economies. Two economic indicators, i.e.,
household income and unemployment, one environmental, i.e., municipal waste, three
health variables, i.e., infant mortality, health personnel and hospital beds, and four
indicators of standard of living, i.e., stock of vehicles, motorways, beds in tourist
accommodations and nights spent at tourist accommodation establishments. As the
health sector is a growing employer of women, and it can greatly contribute to gender
equality (WHO, 2016b), we decided to examine the impact of individual indicators also
from a gender perspective — by dividing both women and men.

The selection of the indicators mentioned above was influenced not only by previous
research in which the authors confirmed, although not quite definitively, certain linkag-
es among some of the indicators (see next section), but also by the authors' belief in



their interrelations. Last but not least, the selection of these indicators was influenced by
their availability at the regional level. The measurement at a national level is less prob-
lematic in this case — data of GNI per capita, waste policy, school enrolment, environ-
mental variables, etc. are accessible in databases, unlike regional data. As we tried to
cover a wide range of socio-economic indicators and their impacts, we selected all
available indicators in the Eurostat database in the selected countries/regions and in the
given period.

These mentioned variables will be used in two steps of the Generalized Method of Mo-
ments (from now on GMM method) to establish a correlation between the number of
health personnel and other socio-economic indicators. A dynamic panel model was used
then — firstly to find links and relationships between indicators in regions where the
essence of this type of method is not to examine each subject (region) separately but as
a whole, and secondly in order to reduce the statistical problems of regressions estimat-
ed by ordinary least squares (OLS). Further, a dynamic panel setting allows controlling
for the region-specific effects, the omitted variable bias and the endogeneity of explana-
tory variables.

Even if this paper is not the first attempt to study the relationships of the socio-
economic indicators at the regional level in VV4(+) countries, it differs from the existing
literature in using the influence of these indicators on the numbers of health personnel
and complex concepts of the given issue in the GMM method at the mentioned regional
level. Majerova (2018) constructed a composite index of regional development of V4
countries using the min-max model. She has incorporated the indicator of health per-
sonnel as one of 12 variables of index. Majerova and Nevima (2017) focused on the
analysis of socio-economic development in VV4+ countries using the cluster Ward meth-
od and divided the regions to three groups according to the potential for development.
Verner and Chudarkova (2013) have dealt with the relationship of human capital (in-
cluding the health personnel) and economic growth in Visegrad group countries and
considered that increases in human capital will tend to economic growth and thus will
contribute to the improvement of national competitiveness. We hoped that our research
could be able to complement the studies concerning the measurement of socio-
economic development.

The rest of the paper is organized as follows: Section 2 presents us with a brief literature
review, Section 3 gives information about the sample and used variables, Section 4
describes the model and methodology used in the paper. Section 4 discusses the results
in detail, and Section 5 concludes the paper.

Literature Review

This section analyses various studies of relationships of socio-economic indicators and
works with an application of the Generalized Method of Moments in the socio-
economic field in terms of time.

Michaud and van Soest (2008) claimed that in many industrialized countries, there is a
positive association between health and wealth. On the other hand, population health
tends to improve with the country's level of economic development (Semyonov et al.
2013). Health, like education, is a fundamental component of human capital and leads to
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economic growth. Health improvements tend to reduce the mortality rates of infants
(Bloom and Canning, 2003). According to Anand and Bérnighausen (2004), the strong
relevance between health personnel and infant mortality exists in more than 80 countries.
Shafik (1994) found that an increasing income corresponds with the increased waste
generation which represents deterioration in the quality of life. Eugenio-Martin et al.
(2004) claim that tourism provides two positive effects on the economy: on the one
hand, an increase in production and income; on the other hand, as the tourism sector is
labour intensive, it increases employment. Thus, the tourism sector may contribute
significantly to both economic growth and employment in these regions. Jalan and Rav-
allion (1998) focused on the effects of poor-area development programs on the standard
of living in the selected regions of China. Their applied consumption-growth model also
suggests that households living in the areas targeted by the program had a higher rate of
the consumption growth than one would have otherwise expected. Mullahy and Sindelar
(1996) analysed the relationships between health problems and unemployment. They
claim that misuse of alcohol results in enormous economic costs, composed largely of a
reduced labour market productivity. They found out, based on the data about the US
population (approximately 150 thousand), that for both men and women, the problem of
drinking (of alcohol) results in reduced employment and increased unemployment. Issa
and Ouattara (2005) examined the impact of health expenditure (private and public) and
other socio-economic indicators (such as income per capita and education) on infant
mortality in 160 countries.

The GMM approach links nicely to an economic theory where orthogonality conditions
that can serve as such moment functions arise from the optimizing behaviour of agents.
(Imbers, 2002). According to Nielsen (2005), the idea of the GMM is intuitive as well
as elegant, and the knowledge of the principle of GMM is very useful for understanding
econometrics in general. This method has become an important estimation procedure in
many areas of applied economics and finance since Hansen (1982) introduced two steps.
We have to mention the work of Arellano and Bond (1991) as well, who used the GMM
method with an approach later called Arellano-Bond GMM. They applied this method
to estimate employment equations using an unbalanced panel of 140 quoted UK compa-
nies for the period from 1979 to 1984. Halkos (2003) applied the Arellano-Bond ap-
proach in his study to test empirically the hypothesis of the inverted U-shaped relation-
ship between the environmental damage from sulphur emissions and economic growth
as expressed by GDP, using a large database of panel data consisting of 73 OECD and
non-OECD countries over a period of 31 years (1960-1990).

Davis and Quinlivan (2006) used the GMM to analyse the impact of trade on 154 coun-
tries’ social developments as measured by the Human Development Index, in the period
from 1975 to 2002. They argue that the relationship between per-capita trade and human
development will follow a distributed lag pattern. Following the “indirect effect” argu-
ment above, the improvements in trade will result in some immediate income gains.
These gains will, in turn, result in future increases in literacy and health as the people’s
standards of living rise and the opportunities for returns on education increase. Direct
gains in human development result from exposure to foreign goods (particularly medi-
cal and health related products). Zhang and Zhuang (2011) examined the effect of the
composition of human capital on economic growth in 31 provinces in China over the
period 1997-2006, using the Generalized Methods of Moments (GMM) method. The
results show that tertiary education plays a more important role than primary and sec-

6



ondary education in economic growth in China. Moreover, the role of the accumulation
of human capital in the regional economic growth is relevant to the level of develop-
ment. More developed provinces benefit more from tertiary education, while underde-
veloped ones depend more on primary and secondary education.

Comber et al. (2011) analysed the relationship between public perceptions of access to
general practitioners (GPs) surgeries and hospitals against health status, car ownership
and geographic distance in the UK county of Leicestershire. They claimed that the im-
pacts of bad health and non-car ownership on the difficulties experienced in accessing
health services varied spatially across the area, while the impacts of geographic distance
did not.

Geishecker (2012) analyses the impact of the perceived job insecurity on current subjec-
tive well-being among the German population based on previous research. He found
that the consistently estimated effect of perceived job insecurity is more than twice the
size of the conventional estimates, and ignoring simultaneity between the perceived job
insecurity and individual well-being drastically underestimates the negative impact of
job insecurity perceptions.

Ng et al. (2013) used the GMM dynamic panel data model to address the reverse causal-
ity and potential endogeneity issues. The result reveals that broadband penetration ap-
pears to be the key factor in the explanation of Gross Domestic Product growth and
suggests that the utilization of broadband infrastructure and its application is expected to
enhance the national aggregate outputs. Croissant et al. (2013) use the GMM to detect
the relationship between allotment and reducing public transport costs in 141 French
urban public transport networks, without increasing the competition and declining re-
turns to scale.

Saidi and Hammami (2015) investigated economic and environmental issues, namely
the impact of the economic growth and CO, emissions on energy consumption for a
global panel of 58 countries using the dynamic panel data model estimated using the
GMM in the period from 1990 to 2012. They also estimate this relationship for three
regional panels, namely from Europe and North Asia, Latin America and the Caribbean,
and sub-Saharan Africa, North Africa and the Middle East. The empirical evidence
indicated a significant positive impact of CO, emissions on energy consumption and
economic growth in energy consumption which is statistically significant only for the
four panels, except the Middle East.

Clayton et al. (2015) found a relationship between aggregate household debt and aggre-
gate health outcomes (such as life expectancy at birth, various causes of death and dis-
orders) across 17 European countries in the period from 1995 to 2012. Using a dataset
of the country-level standardized and objective measures of household debt, health
outcomes and a rich set of control variables, the authors estimated an instrumental vari-
able GMM model to address possible reverse causality concerns. They used education,
real GDP per capita or alcohol consumption as other variables and found that the aggre-
gate household debt affects health outcomes and that this varies according to the maturi-
ty of the debt. Both short and medium-term debt has a positive effect on health out-
comes. Long-term unsecured debt and mortgage debt are associated with poorer health
outcomes. Overall, the results suggest that aggregate household debt is an important
determinant of aggregate health outcomes across the countries.



With these cases in mind, we focus in our paper on the potential impact of socio-
economic indicators on the number of health personnel using the sample of all regions
in the Visegrad Group Plus countries. Next, we describe our sample and the variables
used in the analysis.

Sample and Variables

As Fingleton (2003) claims, the economic geography of Europe is characterised by wide
differences in levels of some socio-economic variables that are both a cause of and a
response to differences in the growth and levels of income per capita. This section de-
scribes the sample and the indicators that influence and are linked to regional socio-
economic development.

Sample

We decided to analyse the above-mentioned issue for a group of countries of the Vise-
grad Group Plus (V4+) at the NUTS Il level — including the founding members: the
Czech Republic, Hungary, Poland and Slovakia, as well as Slovenia and Austria which
later joined this group on the basis of the Regional Partnership Agreement if 2001.
There are 46 regions on the NUTS |1 level — eight in the Czech Republic, seven in Hun-
gary, sixteen in Poland, nine in Austria, four in Slovakia and two in Slovenia. The list of
regions in our sample is shown in Table 1. The data were obtained for the period from
2004 to 2013.

Table 1 List of regions in V4+

Region St. Region St. Region St.
name name name
Praha CZ01  Lodzkie PL11 Burgenland (AT) AT11
Stfedni Cechy Cz02  Mazowieckie PL12 Niederosterreich AT12
Jihozapad CZ03  Malopolskie PL21 Wien AT13
Severozapad CZ04  Slaskie PL22 Karnten AT21
Severovychod CZ05  Lubelskie PL31 Steiermark AT22
Jihovychod CZ06  Podkarpackie PL32  Oberosterreich AT
Stfedni Morava CZ07  Swietokrzyskie PL33  Salzburg AT32
Moravskoslezsko CZ08  Podlaskie PL34  Tirol AT33
Kozép-
Magyarorszag HU10 Wielkopolskie PLA1 Vorarlberg AT34
Kdzép-Dunéntul HU21  Zachodniopomorskie PL42 Bratislavsky kraj SKO01
Nyugat-Dunantul HU22  Lubuskie PL43  Zapadné Slovensko SK02
Dél-Dunantul HU23  Dolnoslaskie PL51 Stredné Slovensko SK03
Vychodné Slov-
Eszak-Magyarorszag HU31 Opolskie PL52 ensko SK04
Eszak-Alfold HU32  Kujawsko-Pomorskie PL61 V/zhodna Slovenija S101
Dél-Alféld HU33  Warminsko-Mazurskie PL62  Zahodna Slovenija S102
Pomorskie PL63

Source: Eurostat (2018).



Description of variables

The annual data were obtained from the Eurostat regional database (Eurostat, 2018),
with regional data for NUTS | to I1l. The selection of indicators was rather limited be-
cause of data availability for all regions of the EU and for each level of classification.

We focused on ten available regional socio-economic variables that were assigned
codes and units which can be found in Table 2. There are two economic indicators (in-
come of households and unemployment), one environmental (municipal waste), three
health variables (infant mortality, health personnel and hospital beds) and four indica-
tors of the standard of living (stock of vehicles, motorways, beds in tourist accommoda-
tions and nights spent at tourist accommodation establishments). As stated earlier, these
indicators were chosen because we were interested, based on previous studies, whether
there are any relationships between them.

Table 2 Socio-economic indicators and their codes

Indicator Code Unit
Income of households IN per capita
Unemployment rate UN % of active inhabit.
Municipal waste WS per 1000 inhab. in tones
Infant mortality DC per 100,000 inhabit.
Health personnel HE total persons
Hospital beds HB per 100,000 inhabit.
Stock of vehicles VH per capita
Motorways MW total in km
Beds in tourist accommodations B per 10,000 inhabit.
Nights spent in a tourist accommodation establish- NT total amount
ment

Source: authors’ own processing.

Our focus was their relationship to the healthcare staff, particularly from the perspective
of gender. We are convinced that the level of income has a positive effect on the num-
ber of healthcare professionals — the richer the population, the better they can take care
of their health, increasing not only the quality but also the quantity of healthcare staff.
On the other site (according to Smith, 1999), poor health may restrict a peoples” capaci-
ty to earn income or to accumulate assets by limiting work or by raising medical ex-
penses (to pay for medicines or a doctor's visit). Another relationship is the inverse
relationship between the rate of unemployment and the number of medical staff — the
higher, the less healthcare population is employed. According to WHO (2016b) the
health sector is a key economic sector and a job generator, f. e. across the OECD coun-
tries, employment in health and social work grew by 48% between 2000 and 2014.
Healthcare produces a lot of waste, Berwick and Hackbarth (2012) claim that there are
more than 20% of total health care expenditures in U. S. It is therefore very likely that
with a growing number of health personnel, the sector will produce more waste and thus
place a greater burden on the environment and regional budgets (due to the specific type
of such waste produced it is difficult to dispose of). The direct relationship between
infant mortality and health personnel has been already mentioned and we agree — the
density of health personnel significantly influence not only infant mortality but children
and mother ones in all UN members countries as well (Muldoon et al., 2011). Another
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indicator — hospital beds — has a positive link to health care staff, the more doctors and
nurses there are, the greater the increase in the capabilities and capacities of healthcare
facilities which can take in more patients to stay there. There is extensive evidence that
reductions in hospital capacity affect remaining staff members adversely (McKee, 2004).
The stock of vehicles, and the associated network of motorways can also positively
influence the number of healthcare personnel by allowing for better and faster availabil-
ity of the services provided by these staff. It is also highly probable that more cars and
more high-speed ways are connected with an increasing number of health personnel,
particularly in cases of the increased incidence of injuries. The relationship between
beds in tourist accommodations and nights spent in them may appear to be illogical at
first sight, but it is important to bear in mind two things — firstly the risk and likelihood
of injuries and the need for treatment increases with the increasing number of tourists
(and their decision to stay in a particular place). Secondly (and more surprising) is a
new kind of real estate market — according to King (2012) with U.S. newbuild hotel
development at a near standstill, one of the few that niches where new properties con-
tinue to get built are the hospital-adjacent hotel market. He claims that nine of Con-
cord's 81 hotels serve medical centers, including hospitals such as the Houston Medical
Center and the University of Pittsburgh Medical Center. Moreover, about 20% of the
hotels in the company's development pipeline are either adjacent to or near medical
centers. More hotel/hospital patients who can be treated, require more medical staff. All
the above-said was the reason why we assume that there is also the possibility of mutual
relationships here.

In the process of selecting these kinds of variables, we had to take into account the fact
that some of them are not available at the regional — NUTS Il level. Thus our selection
was limited. All variables are applied to the period from 2004 to 2013, the first year of
EU membership and last year of data availability.

“Income of households” (IN) in PPS per inhabitant represents the disposable income
that every citizen in the monitored region is able to spend per year. Purchasing Power
Standards (PPS) are fictive currency units that remove differences in purchasing power,
i.e. different price levels between countries. These parities are obtained as a weighted
average of relative price ratios in respect to a homogeneous basket of goods and ser-
vices, both comparable and representative for each country (Majerova, 2017).

The indicator of “Unemployment” (UN) by sex, age in NUTS II regions represents all
inhabitants 15 years old or over and is expressed as a percentage of all inhabitants. This
indicator (if its level is high) has a lot of negative effects on regional development — it is
a social problem connected with effects on economic activities.

Among the environmental indicators included was the quantity of waste produced. This
variable reflects the differences in the economic wealth between the regions — wealthier
regions usually generate more municipal waste per capita. In this paper, “Municipal
waste” (WS) expresses the total waste per thousand inhabitants in tons. Municipal waste
consists of waste collected by municipal authorities, or directly by the private sector
(business or private non-profit institutions) not on behalf of municipalities. The bulk of
the waste stream originates from households, though similar wastes from sources such
as commerce, offices, public institutions, and selected municipal services are included
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as well. It also encompasses bulky waste, but excludes waste from municipal sewage
networks and municipal construction and demolition waste (Majerova, 2018).

“Infant mortality” (DC) per 100,000 inhabitants describes the rate of death of live-born
infants who have not reached the age of one year. Regional differences in infant mor-
tality may reflect the differences in wealth and spending on healthcare. In this case, the
infant mortality rate can be a measure of the health and social condition of the region. It
is a composite of many component rates, all of which have their own separate relation-
ships with various social factors and thus can often be seen as an indicator to measure
the level of socio-economic diversity within regions.

The number of health personnel and hospital beds has a positive correlation with socio-
economic development. “Health personnel” indicator (HE) includes all people that are
active in the health care sector (doctors, physicians, dentists, nursing and caring profes-
sionals, pharmacists, physiotherapists, etc.), irrespective of the sector of employment
(i.e. whether they are independent or employed by a hospital or any other healthcare
provider).

“Hospital beds” (HB) available per 100 thousand inhabitants is another indicator related
to the health sector. It includes available beds in hospitals and subcategories (such as
curative care beds, psychiatric care beds, etc.) and available beds in nursing and residen-
tial care facilities as well as medical technology and technical resources in hospitals (for
people requiring ongoing health and nursing care due to chronic impairments and re-
duced degrees of independence in activities of daily life).

The indicators of the standard of living connected with the level of regional develop-
ment are the stock of vehicles, the number of motorways and nights spent in tourist
establishments. In our case, the “Stock of vehicles” (VH) represents all vehicles (except
trailers and motorcycles) per inhabitant in the mentioned regions. The indicator of “Mo-
torways” (MW) describes roads specially designed and built for motor traffic, which do
not serve properties bordering on them and which have no crossings at the same level
with any road, railway or tramway track, or footpath, and are especially sign-posted as a
motorway and are reserved for specific categories of road motor vehicles (United Na-
tions, 1983).

Tourism is generally regarded to play a major role in bringing about social change. It
certainly exerts a very important economic, productive, and cultural influence (Pérez
and Nadal, 2005). Tourism plays an important role in solving economic and social prob-
lems, providing more jobs, stimulating employment growth among the economically
active population and increasing the welfare of the nation, while at the same time hav-
ing a stimulating effect on the development of many related fields of the economic
activity — it contributes to the socio-economic development (Gabdrakhmanov and
Rubtsov, 2014). For this reason, two variables were included in the group of socio-
economic indicators. The first variable ,,Number of bed-places” (TB) is calculated per
ten thousand inhabitants and is determined by the number of persons who can stay
overnight in the beds set up in the establishment (dwelling), ignoring any extra beds that

1



may be set up at customer request.” The second variable “Nights spent at tourist ac-
commodation establishments” (NT) is calculated by country of the residence of the
guest and by month.

Model and Methodology

The purpose of this paper is to investigate the impact of the selected socio-economic
indicators on health personnel (both female and male) empirically using a dynamic
panel model. Although the panel regression examines the selected population as a whole,
it can show some common features of socio-economic development of VV4+ regions. As
was mentioned above, the majority of previous studies have been devoted to the analy-
sis of a narrow range of these indicators. Thus a more comprehensive analysis will be
made in this paper.

Descriptive analysis

Given that the selected indicators had different bases (per capita, percentage, units,
10,000 or 100,000 citizens, see Table 2), the data had to be recalculated in order to be
comparable. Two recalculations were performed — firstly conversion to the same base,
namely to per inhabitant (further referred to as “per capita”), secondly the recalculation
for the total population of the region was made, further referred to as “all citizens”. We
assume, this division shows better impact on individual indicators.

When testing the interdependence of the indicators, a statistical significance test of 1%,
5% and 10% level was performed. It was found that some of the proposed indicators are
statistically insignificant, namely the indicators of unemployment rate (UN), motorways
(MW) and nights spent at tourist accommodation establishment (NT). For this reason
these indicators were excluded from further research, and we only worked with seven
variables to determine our aim: health personnel (HE), income of households (IN),
waste (WS), infant mortality (DC), hospital beds (HB), number of vehicles (VH) and
bed places in tourist establishments (TB).

Table 3 presents descriptive statistics for the selected significant variables, or, rather, for
their growth rate in the monitored period. We note that the average growth rate of
households’ income is 4%, and the development in the amount of vehicles and number
of bed places (both more than 3%) is very positive. These indicators thus show a grow-
ing standard of living. We also note, on average, a positive development in infant mor-
tality that declined by more than 3.7% and at the same time only a weak increase in
average production of waste (0.5%).

% The term bed place applies to a single bed, double beds are counted as two bed places. The unit
serves to measure the capacity of any type of accommodation. A bed place is also a place on a
pitch or in a boat on a mooring to accommodate one person. One camping pitch should equal four
bed places if the actual number of bed places is not known (Eurostat, 2018).
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Table 3 Descriptive Statistics

Mean Median Maximum Minimum Std. Dev. Observations

IN 4.0159 4.1885 21.7337 -12.6925 4.1969 414
WS 0.5701 0.4659 50.5383 -56.3641 10.5416 414

DC -3.7443 -4.6623 91.6420 -125.1544 25.8137 414

HE 0.5731 1.0640 27.9480 -28.3783 5.2496 414

HB -0.3335 -0.4142 39.6645 -40.2442 44815 414

VH 3.1565 2.8023 16.2343 -14.2268 3.4926 414

B 3.1420 -0.0116 116.9107 -28.8304 11.7902 414

Source: authors’ own processing.

According to the values of the standard deviation which measures the relative difference
of the indicators” growth in regions, we note that the spread does not vary widely for
them. The greatest deviation among the regions of the Visegrad Group Plus corresponds
to the development of the indicator of infant mortality (mostly 26); the second one is the
development of beds in tourist establishments (12), and the third biggest deviation is in
the growth of waste (11). These three components are the most heterogeneous. In the
development of the rest of the variables, there is a small dispersion (between 3.5 and
5.3). From this perspective, the monitored group of countries appears to be homogene-
ous, without greater volatility and tendencies to risk in the socio-economic sphere.

Model analysis

We assume observations on a large number of individuals, with several observations on
each of them. The model of interest is a regression model in which the lagged value of
the dependent variable is one of the explanatory variables. The error in the model con-
tains a time-invariant individual effect as well as random noise. We consider the com-
monly assumed and empirically relevant case of a large number of individuals and a
small number of time series observations per individual. We have therefore used a two-
step GMM model with the pooled data and fixed effects (using random effects is not
appropriate in this case).

To find out if the time series are cointegrated, i.e. if they contain a common element and
develop dependent on themselves, a Johansen Fisher panel cointegration test (in VAR
model) was used. This test is used for the whole panel, and in the case of cointegration,
the static model is able to catch the long-run behaviour of time series (Artl and Mandel,
2014). The results of this testing are shown in the Appendix and according to low values
of probability that equal in most cases to zero, ciontegration was confirmed.

For our research, to express the relationships between the indicators, we based our esti-
mation on the following theoretical equation (1):

Yie = Qi + .Byl',(t—1) + Bxiict oo+ Bxnic + €i¢ - 1)
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It is always necessary to determine as first which variable is dependent and which vari-
ables are then independent. For this purpose, the causality using Granger test was
proved. By testing the causality, we have to reject the set null hypothesis that x does not
cause y For the purpose of this paper, the health personnel as y variable was chosen. The
test rejected the null hypothesis and confirmed that the set of socio-economic indicators
influence the health personnel indicator, so the determination of this dependent variable
was correct. On the base of it, the more specific equation of our issue is than (2):

HE, = a, + BOI:I\Ei(t—l) + BN + BoVH; + BsWSie + BoHBye + BsDCi + BTy, +

€it »
)

where endogenous variable HE;; means the number of employees from i regions of
Visegrad Group Plus countries who work in hospitals in time t. Our exogenous regres-
sors are as follows: IN;; which is the income of households, VH;, means the number of
vehicles, WS, is the production of waste, HB;; means the number of beds in hospitals,
DC;; is the number of cases of child death, and finally TB;, means the number of beds
for tourists in hotels in the regions. The symbol «;; and €;, means a constant and residu-
als.

According to Arellano and Bond (1991) or Akinci et al. (2013) if the model (in our case
given by (2)) includes cross-sectional fixed-effects and a lagged dependent variable
which is in a panel with a relatively small time-series dimension (in our case T =11), it
requires the use of a Generalised Method of Moments (GMM) estimation procedure. As
the main estimation method, two-step Generalized Method of Moments (GMM) with
pooled data and fixed period effects among panels is used, estimated by Heryan and
Tzeremes (2017). The selection of this method was done according to Roodman (2009)
which claimed, that the two-step efficient GMM performs somewhat better than one-
step in estimating coefficients, with lower bias and standard errors. The reported two-
step standard errors, with his correction, are quite accurate so that two-step estimation
with corrected standard errors seems modestly superior to robust one-step.

We used the two steps GMM model set by Hansen (1982) and used by Bond, Hoeffler
and Temple (2001) explained in two procedure. In the first step the weighted matrix W
which determines how each moment condition is weighted in the estimation, is equal |
(identity matrix). The least squares problem is solved by setting estimator in (3).

0D = argmingg,(0) g (6), )

where 8™ is the estimator, argmin is the minimal values of 6, g(6) measures the
. . . 1
average sampling error, becomes as close as possible to zero and is equal to p > u,.

T expresses the number of years (time series dimension) and ur covariance stationary
vector. In the second step the covariance stationary vector valued function is computed
(4) and estimated the covariance matrix (5) .
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@ = u(x; 00) @

1$T

S; = T4t=j+1 UpUpy, 5)
where x,is a vector of variables that are observed at date t, j = 0, 1, ....... .1, where | is the

lag length. The long-run covariance matrix is then estimated in (6) with weights w;, for
setting W = S~ and obtaining the second step estimate (7).

6®) = argmingg;(6) Wgr (6). "

We have estimated four kinds of models. First, models vary due to the variables all
examined both for the individual citizen and for the whole population. In the first case
they were recalculated per capita (if needed) in absolute amount, in the second case all
variables are examined in percentage changes from the first differences of natural loga-
rithms. Second, the models vary for the gender, when only the endogenous variable
differs according to the number of employed people among men and women. In this
case are the data are logarithms and are differentiated on the 1st and 2nd level.

Results and Findings

The results of this study are presented in Table 4 and Table 5, where the multicollineari-
ty and also impact of socio-economic variables on health personnel (female and male
separately) are tested, and so after exclusion of the variables of the unemployment rate,
motorways and nights spent at tourist accommodation establishments that were statisti-
cally insignificant. All time series have been then proved as stationary at their first dif-
ferences using Augmented Dickey-Fuller (ADF test) and Phillips-Perron (PP test).

The problem of multicollinearity among regressors (income of households, humber of
vehicles, amount of waste, hospital beds, infant mortality and beds in tourist accommo-
dations), has also been rejected according to Table 4. Even though the Spearman corre-
lation coefficients are not statistically significant in all cases, they are in interval values
(-0.8;0.8) and no collinearity among them exists.

Using the GMM model, the data were tested in terms of statistical significance, where it
was found that statistically significant coefficient occurs only at 1% or 5% level and no
statistically significant coefficient at 10% level. In terms of the output of Table 5, we
can see that the most significant influence of variables on the development of health
personnel is their per capita conversion — there is the health personnel of the previous
period, household income, vehicles, infant mortality, and tourist beds. A significant
impact on the development of HE indicator has only the amount of waste and hospital
beds, in case of conversion to all citizens.
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Table 4 Tests for multicollinearity

Indicator IN;, VH; WS HB;; DCj; TB;:
VHg 0.2957*** 1.0000
WS -0.0092  0.0789* 1.0000
HB;; 0.1302*** 0.0480 -0.0594 1.0000
DCy -0.0073  -0.0069 0.0651 0.0451 1.0000
TBy 0.0171 -0.0390 -0.0852* -0.0046 -0.0442 1.0000

Symbol ***, ** or* means statistical significant coefficient at 1%, 5% or 10% level.
Source: authors’ own processing.

For the gender diversion, the number of influencing variables is the same — the number
of women in healthcare is affected more by the personnel in the previous year, the num-
ber of cars and children mortality. On the other hand, the development of the number of
men is more affected by household income, waste and hospital bed.

More specifically, the change in household income IN;, and change in the number of
vehicles VH;; in the regions of selected countries V4+ has the greatest impact on staff
change in hospitals HE;;. In both cases, this is a positive impact, which means that if
both quantities are growing by one percentage point (p. p.), the number of staff in hospi-
tals is growing as well (by approx. 12 p. p.). The change in the number of employees in
hospitals in the previous years HE;._;, seems very significant, which is logical — the 1
p. p. of change in number of personnel hospital in the previous period causes the about
33 p. p. change in the monitored period. In this case, however, it is an inverse relation-
ship. Thus, we can claim that if the number of employees increased in the past, it will
develop in the opposite direction in the following period, and vice versa.

Two positive, statistically significant links, albeit only third the amount of the level in
terms of the estimated coefficients, represent a positive impact of the change in the
quantity of waste produced by households WS;; and the change in the number of hospi-
tal beds HB;;. In the first case the change one percentage point causes the change of 4 p.
p. of health personnel, in the second case it causes the change of 0.38 p. p. Even in this
case, we can see that the links that we found, are valid not only in terms of the whole
population’s data but also after their conversion per capita.

The importance of the increase in infant mortality DC;; is insignificant regarding the
comparison of the value of the coefficient. The impact of changes in the mortality of
infants on health personnel is very small — if the number of deaths increase at 1 percent-
age point, the health personnel rise about 0.45 p. p. The monitored regions have a low
mortality rate of small children, and therefore there are changes (decreasing) without a
significant impact on the number of health personnel.

The tourist indicator — the number of beds in accommodation establishments — has sig-
nificantly less impact on the number of health personnel. If the number of this kind of
beds increases at one percentage point, the health personnel rise about 1.6 p. p. The
positive impact of the number of tourist beds TB;, has been found to be statistically
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significant only after the indicator’s conversion to per capita, in other cases this impact
was insignificant.

Table 5 Output of panel GMM models for V4+
Per capita All citizen Female workers  Male workers

HE;;_1) -0.3307 *** -0.3260 *** -0.3265 *** -0.3252 ***
IN;; 0.1361 *** 0.1185 *** 0.1177 *** 0.1189 ***
VH; 0.1942 *** 0.1146 ** 0.1186 *** 0.1116 **
WS;; 0.0406 *** 0.0404 *** 0.0388 *** 0.0422 ***
HB;; 0.0381 ** 0.0387 ** 0.0371 *** 0.0410 b**
DCy; 0.0057 *** 0.0042 ** 0.0044 *** 0.0040 **
TB;; 0.0155 **

Period fixed effects 2007 -0.2795 -0.2155 -0.1767 -0.2572
Period fixed effects 2008 -2.2662 *** -1.9338 *** -1.9202 *** -1.9689 ***
Period fixed effects 2009 -0.8080 *** -0.4922 ** 04820 ** -0.5023 **
Period fixed effects 2010 -0.2512%** -0.3517 *** -0.3534 *** -0.3507 ***
Period fixed effects 2011 -1.7480 *** -2.0450 *** 21813 *** -1.9034 ***
Period fixed effects 2012 -0.4830 ** 04312 ** -0.4269 ** -0.4335 **
Period fixed effects 2013 -0.2064 0.1064 0.1390 0.0724

Symbol ~ or "~ means statistical significant coefficient at 1% or 5% level (no statistical signifi-
cant coefficient at 10% level).
Source: authors’ own processing.

Where there are statistically significant fixed effects over the period, it is a matter of
expression of vertical dependence among individual regions in the panels of each of the
created variables. We see that the most significant negative effects among the Visegrad
Group Plus countries occurred in the years 2008 and 2011. In these years, we can speak
about a greater interconnection of the inverse character among the regions of the select-
ed countries. It holds that in these two years negative changes in the number of employ-
ees in one region result in a positive change in their number in another region. Thus, we
can speak about increased employee turnover among the selected countries. This, of
course, is related to the inverse change in the incomes among the individual regions, or
possibly to the change in the number of vehicles, too.

Conclusion

Many of our research findings still confirm that the socio-economic indicators such as
higher income, lower unemployment, good health, education care, and environment or
households equipment influence quality of life and economic development of not only
regions but whole economies as well. Another very important finding is that these indi-
cators (within regions) can also influence each other and can have positive or negative
effects on them.

17



This paper focused on the impact of economic, environmental, health and standard of
living variables on the number of hospital staff on a sample of 46 NUTS Il regions of
Visegrad Group Plus countries in the period from 2004 to 2013. The aim of this paper
was to estimate the impact of the selected socio-economic indicators on health person-
nel in monitored regions. Therefore, a simple econometric model was developed in
which other indicators of the socio-economic sphere determine the number of health
personnel.

We have determined whether our original statement, using the econometric model, will
be confirmed: a positive effect on the healthcare staff is the amount of income, the
number of vehicles, the medical beds, the motorways and the number of nights spent in
the tourist facilities and their capacities. On the other hand, we assumed that the unem-
ployment rate, infant mortality and waste affect the development of the number of
healthcare staff negatively. According to the statistical test some of the indicators had to
be excluded from our analysis and finally seven of the original ten indicators were in-
cluded in the model.

Our results show that individual wealth has the greatest positive effect on the increase in
the number of health personnel in the regions of the monitored countries due to higher
household incomes, and also on the increase in the standard of living as a result of an
increasing stock of vehicles. This applies to both the total population and per capita.
Other significant indicators affect the number of healthcare employees to a much lesser
extent. On the other hand, the changes in the number of health personnel in the previous
period has a strong negative impact for all the variables monitored, i.e. both for the total
population in the regions and for the conversion per capita, or for the female to male
ratio of hospital staff.

Furthermore, in terms of gender, we found that the standard of living (stock of vehicles)
had a deeper influence on the change of female hospital personnel. This may be due to
the need for higher mobility for women, who provide household services and thus need
to be more mobile than men are. Otherwise, changes in the number of male hospital
personnel are influenced by the level of income.

An interesting result is that significant negative period (fixed) effects occurred only in
two years, 2008 and 2011. We believe that these effects were based on the economic
situation in the regions in the pre-crisis and post-crisis period from the view of the glob-
al financial crisis, which is always related to a subconscious, automatic need to improve
the living standards of economic subjects.

Our research can contribute to the discussion about the regional economic level respec-
tively development and the related regional competitiveness in terms of the socio-
economic approach. It can also provide a common ground for a further discussion on its
measurement and the use of appropriate indicators. We hoped that this method could be
able to complement the rising number of studies concerning the measurement of socio-
economic development.

In our further research, we intend to focus on the extension of our examination of the
interaction among socio-economic indicators to all the regions of the European Union,
with the intention of tracing the intensity and similarity of these relationships, depend-
ing on the economic level of these regions.
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Appendix: Johansen Fisher Panel Cointegration Tests

Series: HE DC
Sample: 2004 2013
Included observations: 460

Hypothesized Fisher Stat.* Fisher Stat.*
No. of CE(s) (from trace test) Prob.  (from max-eigen test)  Prob.
None 148.9 0.0000 148.9 0.0002
At most 1 762.2 0.0000 762.2 0.0000

* Probabilities are computed using asymptotic Chi-square distribution.

Series: HE HB
Sample: 2004 2013
Included observations: 460

Hypothesized Fisher Stat.* Fisher Stat.*
No. of CE(s) (from trace test) Prob.  (from max-eigen test)  Prob.
None 166.0 0.0000 166.0 0.0000
At most 1 728.1 0.0000 728.1 0.0000

* Probabilities are computed using asymptotic Chi-square distribution.

Series: HE IN
Sample: 2004 2013
Included observations: 460

Hypothesized Fisher Stat.* Fisher Stat.*
No. of CE(s) (from trace test) Prob.  (from max-eigen test)  Prob.
None 183.0 0.0000 183.0 0.0000
At most 1 762.2 0.0000 762.2 0.0000

* Probabilities are computed using asymptotic Chi-square distribution.
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Series: HE TB
Sample: 2004 2013
Included observations: 460

Hypothesized Fisher Stat.* Fisher Stat.*
No. of CE(s) (from trace test) Prob.  (from max-eigen test)  Prob.
None 148.9 0.0002 148.9 0.0002
At most 1 796.2 0.0000 796.2 0.0000

* Probabilities are computed using asymptotic Chi-square distribution.

Series: HE VH
Sample: 2004 2013
Included observations: 460

Hypothesized Fisher Stat.* Fisher Stat.*
No. of CE(s) (from trace test) Prob.  (from max-eigen test)  Prob.
None 166.0 0.0000 166.0 0.0000
At most 1 677.0 0.0000 677.0 0.0000

* Probabilities are computed using asymptotic Chi-square distribution.

Series: HE WS
Sample: 2004 2013
Included observations: 460

Hypothesized Fisher Stat.* Fisher Stat.*
No. of CE(s) (from trace test) Prob.  (from max-eigen test)  Prob.
None 183.0 0.0000 183.0 0.0000
At most 1 728.1 0.0000 728.1 0.0000

* Probabilities are computed using asymptotic Chi-square distribution.

24



