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Abstract

The study examines the population processes of Borsod-Abauj-Zemplén County and the
correlations of the participants in adult training between 2010 and 2019. The County's resident
population is steadily declining, with the decline exceeding 110,000 over the past 20 years. The
number of deaths each year exceeded the number of live births. The County has a slow process
of depopulation and is characterized by aging. The county is characterized by significant
migration losses, due to high unemployment and a relatively low employment rate. The solution
to reducing unemployment can be adult training, which can respond quickly to changes in the
labor market, thus reducing the emigration caused by unemployment. Research seeks to answer
the question of how declining resident population affects participation in adult training.
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Introduction

Demographic processes show very well-studied differences at different territorial levels, which
thus have an impact on economic development, but also summarize well the effects of persistent
favorable or unfavorable development trends. At the settlement level, the socialist industrial
cities and mining settlements that have been declining in recent decades can provide a negative
example of this in the Region (Gubacsi, 2017). The most positive phenomena were observed
and the suburban municipalities that have been close to the larger cities, human resource
replenishment (Sziics, 2014).

The appearance of territorial differences can be considered a natural corollary of development
processes. With the accumulation of socio-economic advantages and disadvantages, different
levels of centers and peripheries are fixed in space. Differences between these can be reduced
through social interventions, which is a fundamental objective of regional policy (Enyedi, 1996;
Kiss-Németh, 2006; Faragd, 2016). The focus of the research is on the delimitation of
development centers and axes, as well as on the delimitation of disadvantaged settlements and
areas from the point of view of territorial policy (Matolcsy — Csizmadia — Csordas, 2007; Nagy
et al., 2015; Pénzes, 2015).

Measuring the territorial differences of the country can be considered as a thoroughly
researched topic, based on both more general socio-economic aspects and aspects of individual
narrower fields (Nemes-Nagy, 2004; Obadovics—Bruder 2011). Economic and social
differences in the regional approach can be examined partly on the basis of the range of data
available at the settlement level, but still on the basis of several aspects. Researchers in regional
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science compile complex indicators based on various aspects from the available data in order
to more accurately describe developmental processes (Dunnell, 2009; Liptak 2017).

The development of centers that accommodate spectacular investments in Hungary is
fundamentally influenced by the availability of resources (internal) and the ability to attract
them (external). Foreign-invested capital investment also favors larger cities where adequate
accumulation of human capital has been or can be achieved in the near future. After all, the
basis of these investments is the availability of the right workforce. The shortage of skilled
labor is a growing problem across Central Europe. And in the future, with the development of
the knowledge-based society, the importance of human capital will only increase (Lux, 2017).

The analysis of population processes, the exploration of the causes of changes, the connection
of demographic phenomena with the fields of economics - labor market, spatiality, economic
development - are essential in order to draw well-founded conclusions. All this presupposes
that from time to time we stop, look back, evaluate the processes that took place over time, and
shed light on the changes and the deeper causal relationships behind the phenomena (Koncz et
al., 2018).

The primary subject of traditional demography is four phenomena: fertility, mortality,
international migration, internal migration (Kapitany et al., 2015). In my study, fertility and
internal migration were highlighted, which is due to the fact that the most significant changes
took place here in Borsod-Abauj-Zemplén County during the study period.

The concept of internal migration is closely linked to the concept of natural and actual
reproduction. Natural weight loss results from death in excess of live births, while actual weight
loss takes into account the difference between domestic and foreign migration in addition to
births and deaths. However, the comparison of the two concepts is not only methodologically
important, but also in terms of its impact and intensity influencing economic and social
processes. Births and deaths have a slow, gradual effect, while migration can change the number
and structure of the population in a relatively short period of time (Foldvari, 2014).

Since the change of regime, market participants have increasingly turned to the research and
training market (Rédei, 2006), in parallel with the decline in public funding for training, which
has included the analysis of the educational characteristics of demography in a completely
different aspect. The increasingly complex nature of economic and social processes has also
expanded the methodology used by demography. In recent decades, empirical research and the
methods for analyzing have become more prominent.

The main motives for internal migration are primarily economic, of which the labor market
plays a significant role (Baba, 2008). Due to the expanding job opportunities, cross-border
emigration from rural settlements is also increasing. The pattern of migration and mobility is
different in the case of the unemployed, those with a university degree, those living in the
County seat (Godri — Feleky, 2013) and, we assume, also those living in peripheral areas.

In the counties of the Northern Hungary region, the dominant demand in the labor market has
been the industry for more than 40 years. The number of commuters from geographically
peripheral areas to industrial centers has been steadily increasing in the region. By the end of
the 1970s, more than half (51.8%) of the large-scale industrial workers in Borsod-Abatj-
Zemplén County worked in the heavy industry sector (Dabasi-Halasz — Hegyi-Kéri, 2015).
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The close link between economic performance and education has also been recognized by the
government and has launched catch-up programs for disadvantaged children, which generally
provide financial and learning support for students (Rajnai, 2012). The objectionability of the
education system has created catching-up programs, as family disadvantages are not reduced
but conserved by the Hungarian education system (Csapd et al., 2009). Parents of a
disadvantaged child have limited financial means, usually no educational experience, and as a
result enroll their child in the nearest school (Sucharita, 2014).

Marginalized groups face skills disadvantages that prevent them from stabilizing their position
in the labor market. Unemployment has become a way of life in the lives of the unemployed,
the unskilled or otherwise disadvantaged, to the detriment of their children, i.e. the next
generations as well. Although adult training is not a direct solution to the problems caused by
exclusion, poverty, it can lead to the reduction of these conflicts (Hangya, 2013). Adult training
is a key factor in combating social and labor market discrimination (Farkas, 2013; Hangya,
2013). The issue of equal opportunities and equity must be a priority in modern and innovative
education policy. Today, training is not only a national but also a global issue, it can be
considered a factor of competitiveness of the European Union member states (Hangya, 2013).

Access to education is unequal due to the type of residence and geographical location, as a
disadvantaged individual living in a city has a much better chance than living in a peripheral
village. Of course, this is also true at the regional level, it does not matter whether someone
lives in the north-west of the country or in the north-east (Hives, 2015). Often, huge differences
can also be detected between schools located within a settlement, i.e., territorial inequality can
be detected at all territorial levels and in all forms of education (Rolleston-James, 2015). The
expansion of competencies is closely related to the accelerating changes in labor market needs.
There is a very close relationship between unemployment, employment and basic skills (Farkas,
2013; Gyori — Jardany, 2019). In the field of preferred competencies in the labor market, a
similar difference can generally be detected between the above and lagging regions as in the
case of qualification levels, with the proviso that outside some schools there is not as much
difference in competences that can be acquired in “real life”. It is more pronounced in the case
of foreign language skills (Tésits — Alpek, 2013).

Material and method

As a basis for the secondary research, I reviewed the available domestic and international
textbooks and journal articles on the topic. After getting to know them, I studied and
downloaded the data of the Hunrgarian Central Statistical Office, National Employment Service
and the databases available on the OSAP 1665 Statistical Interface. The analysis was performed
on the population processes of Borsod-Abatj-Zemplén County and on the participants in adult
training. The research covers the last 10 years. For the spatial analysis of the calculated
statistical data and for the mapping of the obtained results ArcGIS 10.6.1. I used GIS software.
Time series analyzes were performed using Micrfosoft Excel.

To examine the spatial dimensions of the square value of the proportion of participants in adult
training (2010 and 2019) per settlement, I used a spatial autocorrelation study. I used Local
Moran I statistics to detect similar spaces. Given the high number of neighborhood degrees, I
chose a “queen contiguity” conceptualization for the spatial weight matrix. I set the permutation
level to 499. The significance level was determined at p <0.10.

For 2010 and 2019, I calculated the ratio of the number of participants in adult training to the
number of resident population, and aggregated the result at the LAU 2 level. To examine the
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aggregates from a territorial point of view, I performed a Hotspot analysis based on General G
statistics. For the analysis I used a “queen contiguity” weight matrix, for which the significance
level was determined at p <0.05.

Based on the examination of the socio-economic indicators of the county, in recent years there
has been a catching up and a decreasing backlog from the national averages. At the same time,
districts within the County are characterized by different economic and social data. Within the
County, the areas that have started to catch up can be well distinguished from those that can be
classified as permanently depressed (Koncz et al., 2018). I put this County at the center of my
study because it was characterized by a persistently high unemployment rate and high
participation in training over the time interval of the research. There are 16 districts in Borsod-
Abauj-Zemplén County with different unemployment and economic situations. Based on its
socio-economic indicators, the district of Miskolc stands out in a positive direction, which is of
course due to the dominant role of the city with County status (Koncz et al., 2018).

Among the rural districts of Borsod-Abatj-Zemplén County, those with a stable industrial
center are in a better position, however, only the districts of Miskolc and Tiszaujvaros do not
count as beneficiary districts in any respect 290/2014 on the classification of beneficiary
districts. Based on a government decree. Thus, the implementation of the objectives of
territorial equalization and catching up, ie cohesion, is a particularly important task in the
County. Adult training can play an important role in this. training is the only form of education
that is able to react the fastest to changes in the labor market, so it can reduce and slow down
the emigration caused by unemployment.

Results

Borsod-Abauj-Zemplén County has experienced a drastic decrease in its resident population in
the last 10 years (Figure 1). The negative change is due to the aging of the County, emigration
from the County and the declining number of live births. During the period under review, the
population of the County decreased by more than 49 thousand people, which is 7.11% of the
population in 2010, which corresponds to the current population of the two largest district
centers of the County.
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Figure 1: Change of the resident population in Borsod-Abauj-Zemplén County (2010-
2019) (persons)

Source: Based on the data of my own creation (www.ksh.hu)
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The number of live births did not exceed the number of deaths in any of the years under study,
which also shows that the County is struggling with aging. The biggest difference was in 2010,
when the number of deaths exceeded the number of live births by 3,191. On average over the
past 10 years, 27.5% more people die than are born (Figure 2).
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Figure 2: Number of deaths and live births in Borsod-Abaij-Zemplén County (2010-
2019)

Source: Based on the data of my own creation (www.ksh.hu)

For the past 18 years, emigration has been dominant in the County. Most migrants were in 2019
and the fewest migrants were in 2013. Examining the migration balance over time, we can state
that it reached its maximum in 2007 (19%) and its minimum in 2002 (12.6%). The average
migration balance of the studied period was -15.6%, due to which the population of the County
is drastically decreasing from year to year.
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Figure 3: Development of migration balance in B-A-Z County (2010-2019)
Source: Based on the data of my own creation (www.ksh.hu)

Borsod-Abauj-Zemplén County, with the exception of the capital, has the second largest
number of participants in terms of adult training. By gender, the proportion of women in BAZ
County is higher than in any NUTS 3 region in the country. The ratio of participants in adult
training to the total resident population is steadily increasing. The highest ratio occurred in
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2018, while the lowest occurred in 2016. The decline was due to the closure of the application
rounds. The majority of participants in adult training in the County (89.1%) participate in free
education, ie the willingness to pay for education is low. The trainings financed by the European
Union and the state apply to disadvantaged regions, including the County. Figure 4 also
illustrates well that in the last 2 years more than 10% of the County’s resident population has
participated in adult training.
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Figure 4: Proportion of participants in adult training in relation to the total resident
population of B-A-Z County (2010-2019)

Source: Based on own data (www.osap.mer.gov.hu;, www.ksh.hu)

In the baseline ratio study, I considered 2010 as the base and, as a result, examined the next
nine years. During the study, the resident population shows a continuous linear decline over the
observed period. The change in the number of participants in adult training compared to the
resident population shows a rather hectic picture. The proportion of participants in adult training
has doubled in the last 10 years. The biggest decline was in 2016. Figure 5 also perfectly
illustrates that the resident population does not influence the proportion of participants in
training, because the declining trend of the resident population did not affect the increasing
direction of adult training in each year examined.
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Figure 5: Change in the resident population and participants in adult training compared
to 2009 data (2009-2019)

Source: Based on own data (www.osap.mer.gov.hu, www.ksh.hu)
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In Borsod-Abauj-Zemplén County, the number of unemployed shows a continuous decreasing
trend. Most job seekers were in 2011, the fewest in 2018. For absolute jobseekers, emigration
has a positive effect, as the number of unemployed decreased during the period under review.
The proportion of jobseekers relative to the resident population is also declining year by year,
due to emigration, aging, public employment and multinational companies involved in the
region (Figure 6).

12

10 74\
8 \
6

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Ratio of the monthly average number of registered jobseekers to the resident population

Figure 6: Ratio of the monthly average number of registered jobseekers to the resident
population in Borsod-Abauj-Zemplén County (%)

Source: Based on own data (www.nfsz.munka.hu;, www.ksh.hu)

Compared to 2010, the number of participants in adult trainig increased by 188% in Borsod-
Abatj-Zemplén County. In both years studied, women participated in several trainings. The
participation of men increased by 182.4%, while the enrollment of women increased by 194.8%
over the 10 years. In the two years analyzed, the largest change occurred in the 60-64 age group
and the 65-year age group. Students appeared in these two age groups. The most dynamic
increase in the number of students took place in the under-18 age group and in the 18-19 age
group, with more than 300% increases in the number of students. From the point of view of the
composition of the County's population, it is important to note that 11.28% of the population is
over 65, which is the age group with the highest proportion in the County. The second largest
age group is under 17, making up 19 percent of the County overall. (Figure 7). The age tree of
Borsod-Abauj-Zemplén County has undergone changes in the last 10 years. In the County,
female residents are in the majority (51.65%). For three age groups, the population increased
in the 40-49 age group, the 60-64 age group, and the 65-year-old age group. In all age groups,
which showed a larger increase, the number of men increased the most (Table 1).
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60-64 0 18-37 0 60-64 1416 19 -173 2247
50-59 65_ 4101 50-59 9177
40-49 4 003- 6125 40-49 - 9895
30-39 5512 - 5185 30-39 7798 - 7568
18-19 9 83.434 18-19 1002 6909 I 6476 999

® Men - non-participating

= Men in adult training
= Women - non-participating

Women in adult training

60

B Men - non-participating
= Men in adult training
= Women - non-participating

Women in adult training

Figure 7: Borsod-Abauj-Zemplén County age group and composition of participants in
adult training (2010-2019)

Source: Based on own data (www.osap.mer.gov.hu;, www.ksh.hu)

Table 1: Gender change of the resident population in Borsod-Abatj-Zemplén County
(2010-2019)

Change

Age Men Women Sum
0-17 -9,72% -9,89% | -9,80%
18-19 | -22,17% | -22,96% | -22,55%
20-29 | -11,82% | -11,61% | -11,72%
30-39 [ -15,98% | -17,72% | -16,81%
40-49 7,04% 3,35% 5,22%
50-59 [ -13,13% | -16,82% | -15,04%
60-64 [ 14,04% 8,36% 10,89%
65+ 12,73% 5,96% 8,35%

Source: Based on own data (www.ksh.hu)

In 2010, 92 out of 358 settlements in the County had adult training courses, while in 2019 there
were 194 settlements. The chief town of the county, Miskolc had an outstanding number of
students in the County, in both years. In rural areas, the number of participants in adult training
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and the attainment of trainings increased (Figure 8). Education in rural settlements is usually
trainings for jobseekers initiated by the Borsod-Abauj-Zemplén County Government Office.

Places of adult training in B-A-Z County
0-1 2019

Places of adult training in B-A-Z County 2010
0-1
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[ 040 - 1669 [ 940 - 1669
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Figure 8: Adult training courses in the settlements of Borsod-Abauj-Zemplén County
(2010, 2019)

Source: Based on own data (www.osap.mer.gov.hu)

Local Moran I statistics yielded an image of a negatively autocorrelated area. The -0.275470
Moran index (z-score = -1.723730, p-value= 0.084757) obtained in the spatial autocorrelation
study on adult participation rates showed a negative autocorrelation. By 2019, Low-Low
clusters appeared in the northern areas of Borsod-Abatj-Zemplén County, next to the Slovak
border and in the longitudinal section of the Sziksz6 district, from which we can conclude that
adult training in these spatial units was reduced in the 10 years studied. The trainings and, at
the same time, the participants in the adult training are grouped together. In peripheral areas,
adult training rates declined (Figure 9).

Figure 9: Spatial autocorrelation report on the territorial distribution of adult training
in Borsod-Abatj-Zemplén County (2010, 2019)

Source: Based on own data (www.osap.mer.gov.hu)

General G hotspot analytics (2010 General G: 0.305070, z-score: 2.090048, p-value: 0.036614,
while by 2019 General G: 0.365366, z-score: 1.823220, p-value: 0.068270 data) in 2010 the
Sziksz6 and Szerencs districts showed high Hotspot clustering, while in 2019 the Szikszo6, Encs
and Edelény districts, which shows that the participants in adult training its indicator shifted to
the north pole of the County. It was found that the focus of adult training in the County in
relation to the 100 resident population shifted to the rural areas of the County (Figure 10).
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Hot Spot Analysis, 2010 Hotspot Analysis, 2019
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proportion of participants in training compared to the resident population standardized
to 100 people 2010, 2019

Source: Based on own data (www.osap.mer.gov.hu, www.ksh.hu)
Conclusions, suggestions

Borsod-Abauj-Zemplén County is characterized by aging; the number of deaths far exceeds the
number of live births. The population has shown a dynamic decline over the last 10 years,
representing the population of a city of 49,000. In the County, emigration is very high,
compared to other regions of the country. The average migration balance of the study period
was -15.6%. Emigration has a positive effect on unemployment, as the absolute number of
jobseekers has decreased as a result of continuous emigration.

The proportion of participants in adult training compared to the resident population shows an
increasing trend. In the last two years, more than 10 percent of the population has participated
in some form of adult training. Borsod-Abatj-Zemplén County is one of the most backward
counties in the country, characterized by a high unemployment rate and a low employment rate.
Most people in the County participate in European Union and state-funded adult training.

The decrease in the resident population during the study period did not affect those in adult
training. Despite the steady decline in the resident population, the proportion of participants has
increased in the County.

In my opinion, working with multinational companies involved in the region could stop the
emigration of workforce. Thanks to the joint cooperation of training institutions, the support
sector and corporate decision-makers, a strong, educated, demographically stagnant County
could be created in the region, where those living there have marketable qualifications and are
able to adapt to economic changes.

The number of participants in adult training increased dynamically during the study period, in
which those over 60 years of age also appeared in education. This is also due to the fact that the
regions are aging and are retraining to secure a livelihood in order to keep their jobs.

From the spatial correlation study of the proportions of participants in adult training, it can be
concluded that from 2010 to 2019 the sinter of adult training places was concentrated in the
district centers, in this respect the peripheral zones of the district centers lost adult training
positions.
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In the Hotspot analysis, in the years under review, from 2010 to 2019, the standardized focus
of adult training participants per 100 inhabitants shifted northwards, mainly due to the training
of jobseekers at the Borsod-Abauj-Zemplén County Government Office, which was weighted
by high unemployment.
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