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Introduction -

v The territorial distribution of the population, with its demographic and ethno-religious features,
combined with the historical and contemporary economic development of Bulgaria, shapes the
regional disparities in incomes and unemployment rates as well as the share of the working poor.

v The labor market is formed and functions under the influence of two main groups of factors -
demographic and socio-economic. At lower territorial levels, it reflects their interaction in detail
and plays an important role in regional development.

v' The study of socio-economic issues is particularly relevant in the context of the COVID-19
pandemic. The introduced anti-epidemic and post-pandemic measures are significantly changing
the global, national, regional, and local economic environment (including the labor market) and
demographic situation.

v The interrelation between the guantitative and qualitative characteristics of the population and
the educational infrastructure of a territorial unit on the one hand, and its economic specialization
on the other, is one of the most important factors for regional differences in the labor market.
Their analytical assessment is a necessary basis for designing regional development policies.

v The paper's objective is to elaborate an integrated typology of districts in the country (NUTS 3 level
(small regions) according to the EU statistics) according to the specific indicators for demographic
situation and the state of labour markets, applying cluster analysis for the selected years 2019 and
2023 (before and after the COVID-19 pandemic).



Data and Methods

v Studied territory: Bulgaria

v Spatial level: NUTS-3 regions according to Eurostat
28 districts (oblasti)

v Selected are 10 indicators divided into 2 groups:

Demographic indicators — population number (in persons), natural
growth (in %o), migratory growth (in persons), demographic dependency
ratio (in %), and relative share of population aged 25-64 with tertiary
education (in %).

Indicators for labor market and socioeconomic disparity:
unemployment rate (in %), income inequality/Gini coefficient, relative
share of the poor to the poverty line for the district (in %), employment
rate of the population aged 15-64 (in %), and economic activity rate of the
population aged 15-64 (in %).

v Source of statistical data: National Statistical Institute of the
Republic of Bulgaria (www.nsi.bg)

v Applied statistical methods - cluster analysis for 2019 and 2023

K-Means cluster analysis — K=5
Hierarchical clustering using Ward's method -5 groups
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Results and D

Hierarchical Clustering Dendrogram (2019 Demographic Data)
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Results and D

Hierarchical Clustering Dendrogram (2023 Demographic Data)
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Demographic cluster profiles «-means,2019)
Relative share of
Population Natural Migratory Demographic population i _
Cluster (in persons) growth growth dependency ratio aged 25-64 Districts
(in %o0) (in persons) (in %) with tertiary education
(in %)
Vidin, Montana, Vratsa,
Clusterl 1 1 48658.67 | -12.68 | -722.11 |  66.43 20.46 <yustendil,  Pemik,  Yambol,
Gabrovo, Pleven, Lovech (9)
Cluster2 | 158204.00 | -3.60 | 5888.00 | 53.86 18.60 Kardzhali
Cluster 3 1328 790.00 | -2.00 | 3230.00 48.06 52.80 Sofia (capital)
Pazardzhik, Sofia, Stara Zagora,
Haskovo, Smolyan, Sliven,
Cluster 4 186 742.15 -8.38 | -514.46 58.45 21.17 Dobrich,  Targovishte,  Veliko
Tarnovo, Shumen, Silistra,
Razgrad, Ruse (13)
Cluster5 | 462161.25 | -4.43 | 514.25 53.99 23.90 Varna gy _rdes: Blagoevorad




Demographic cluster profiles «-means, 2023)
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Relative share of
Population Natural Migratory Demographic population i i
Cluster (in persons) growth growth dependency ratio aged 25-64 Districts
(in %o0) (in persons) (in %) with tertiary education
(in %)
Blagoevgrad, Pazardzhik, Kardzhali,
Cluster 1 221833.57 -6.59 1253.57 63.88 19.91 Sofia, Stara Zagora, Haskovo, Sliven
(7)
Cluster 2 .
484074.33 -4.93 6106.67 58.73 30.30 Plovdiv, Burgas, Varna (3)
Vidin, Montana, Kyustendil. Yambol,
Cluster 3 114999.88 -12.61 138.88 70.98 21.06 Gabrovo, Silistra, Pleven, Lovech (8)
Cluster 4 1286965.0 -1.50 8502.00 51.49 54.10 Sofia (capital)
Vratsa, Smolyan, Pernik, Dobrich,
Cluster 5 137051.0 -10.70 541.33 64.25 23.96 Targovishte, Shumen, Razgrad, Ruse,
Veliko Tarnovo (9)
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Hierarchical Clustering Dendrogram (2019 Labor Market)
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Hierarchical Clustering Dendrogram (2023 Labor Market)
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Labor market and socioeconomic disparity cluster profiles
(K-means, 2019)

income | Relative share of the eteorthe | sciviy ate o
Cluster inequality/Gini poor to the poverty Unemp_loycl)mfnt population aged | the population Districts
coefficient line fo(rir:h; ;j'St”Ct EOUIN ), 15-64 aged 15-64
° (in %) (in %)

Plovdiv, Burgas, Stara Zagora,

Cluster 1 38.08 26.50 3.08 55.65 73.02 Sliven, Sofia (capital), Varna (6)
Pazardzhik, Kardzhali, Kyustendil,

Cluster 2 34.92 21.46 5.24 50.03 70.56 Haskovo, Smolyan, Yambol,
Dobrich, Pleven, Ruse, Lovech (10)

Cluster 3 38.38 26.50 15.12 40.22 65.70 Silistra, Montana, Vidin, Vratsa (4)
Pernik, Targovishte, Gabrovo,

Cluster 4 27.90 15.42 8.58 49.76 r2ag | G e

Cluster 5 31.62 21.73 2.17 58.77 78.97 | Diagoevarad, Sofia, Vellko Tamnovo
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Labor market and socioeconomic disparity cluster profiles
(K-means, 2023)

Relative share of

Employment

Economic

. IncI(_Jtm}aG_ i thetpoI(_th(:cthih Unemployme rate of the activity rate of i i
Cluster mequ;acf! Y tml povero3l/_ |tn_e tor € | ntrate (in%)* | population the population Districts
coetticien ('Ii ;C) aged 15-64 aged 15-64
k (in %) (in %)
Plovdiv, Burgas, Blagoevgrad,
Pazardzhik, Kardzhali, Sofia,
Cluster 1 34.10 17.03 3.13 68.86 71.16 Haskovo, Pleven, Ruse, Lovech
(10)
Cluster 2 Vidin, Montana, Vratsa, Sliven,
Dobrich, Targovishte, Silistra,
36.49 17.22 10.19 60.91 68.44 | oo e
Kyustendil, Stara Zagora, Sofia
Cluster 3 35.51 23.18 1.70 75.22 76.55 ke el
Cluster 4 28.20 32.10 12.40 67.80 77.70 Pernik
Cl Smolyan, Yambol, Gabrovo,
uster 5 28.31 13.36 7.00 70.66 76.08

Veliko Tarnovo, Shumen (5)




Main conclusions

Regional clustering patterns have evolved across both labor market and demographic indicators between 2019 and 2023.

The negative demographic processes in Bulgaria, such as declining population (due to low birth and high mortality rates and
Intensive emigration) and fast aging, emerge as some of the most important problems facing the national, regional, and local labor
markets. Their consequences are reflected in a reduction in the size of the labor force, a deterioration in its structures, and a decline
in potential labor supply in the medium and long term.

Demographic clusters, in contrast to those of labor market and socioeconomic disparity, showed reduced alignment in 2023 (ARI =
0.45; for 2019 - 0.87), indicating increasing diversity in population structure, migration, or aging patterns across districts.

In both years, Sofia (capital) has unique features and is very distinctive from other districts in Bulgaria - very large population,
lowest demographic burden, and the highest tertiary education attainment (above 50.0%).

Plovdiv, Burgas, and Varna formed another cluster with indicators quite different from the other districts — second larger
population numbers after the capital, favorable values of natural growth (although negative) and demographic dependency ratio,
drawing a sizable number of migrants, and improving the educational structure and increasing the number of graduates.

On the contrary, the cluster of Vidin, Montana, Kyustendil, Yambol, Gabrovo, Silistra, Pleven, and Lovech have the most
unfavorable demographic indicators: a rapidly dropping population due to severe negative natural growth, a weak attraction of
migrants, and an aging population.

The other districts show quite diverse development patterns after 2019. They split into 2 clusters mainly based on the differences in
population number, ethno-cultural specifics, and values of natural growth.



Main conclusions

v'Labor market and socioeconomic disparities clusters became more stable over time, with increased agreement between K-means and
hierarchical methods in 2023 (ARI = 0.87; for 2019 - 0.79). In 2023, the classifications become even more similar, suggesting a clearer
and more stable structure of differences between districts.

Transition to a weaker cluster (deterioration): relatively weak — more vulnerable and deepening the unfavourable features

v' Vidin, Montana, Vratsa, Sliven, Dobrich, Targovishte, Silistra, and Razgrad show sustainable negative trends in both indicators
for labor market and socioeconomic disparity for the period 2019-2023 - the highest inequality (Gini index) and moderate poverty
rate, high unemployment, the lowest employment and economic activity rates among other districts in Bulgaria.

v' Transition to a better cluster (improvement) for the period 2019-2023::
v/ Stara Zagora, Varna, and Kyustendil - move to cluster 3 (high employment regions)
v' Gabrovo, Shumen, Smolyan, and Yambol - to cluster 5 (socially balanced)

v Transition to cluster of similar strength: Blagoevgrad, Pazardzhik, Kardzhali, Haskovo, Sofia, Ruse, and Lovech - between
clusters1,3and>5.

v' Despite having quite lower unemployment rate, the district of Sofia (the capital) stands out for having higher income disparities and
share of population living below poverty line. However, rates of economic activity and employment are also high.

v Joint Clustering (2023): Labor Market + Demographic indicators
Adjusted Rand Index (ARI) = 0.74 strong but not full agreement.

This suggests a meaningful multidimensional structure across regions, revealing distinct profiles not captured by single-domain
clustering.



Thank you!

Contact email: a_lravnachka@abv.bg

Funding program

This paper presents the results of the project “Regional employment - working poor in Bulgaria”

he project is funded by the Bulgarian National Science Fund (BNSF), Ministry of Education and Science,
contract NeKT1-06-H85/1 from 05.12.2024




	Slide 1: Understanding Regional Inequality in Bulgaria:  A Demographic and Labor Market Perspective 
	Slide 2: Introduction
	Slide 3: Data and Methods
	Slide 4: Results and Discussion
	Slide 5: Results and Discussion
	Slide 6: Demographic cluster profiles (K-means, 2019)
	Slide 7: Demographic cluster profiles (K-means, 2023)
	Slide 8: Results and Discussion
	Slide 9: Results and Discussion
	Slide 10: Labor market and socioeconomic disparity cluster profiles  (K-means, 2019)
	Slide 11: Labor market and socioeconomic disparity cluster profiles  (K-means, 2023)
	Slide 12:  Main conclusions
	Slide 13:  Main conclusions
	Slide 14: Thank you!

