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INTRODUCTION 

 

The introductory chapter of the thesis highlights the importance of analyzing 

population quality in the context of the demographic, economic, and territorial 

transformations that occurred in Romania after 1990. The transition to a market economy, 

globalization, and technological progress have generated major changes in the labor market 

and in the structure of the population, emphasizing the role of human capital as an essential 

factor of sustainable development. At the same time, declining birth rates, population aging, 

migration, and territorial disparities have created significant socio-economic vulnerabilities, 

which require a complex assessment of population quality beyond its numerical dimension. 

The paper aims to clarify and substantiate the concept of ―population quality‖ as a 

multidimensional geodemographic notion situated at the intersection of human geography, 

demography, and economics. The research integrates four fundamental dimensions of 

population quality—demographic, health-related, educational, and cultural—considered 

defining elements in the evaluation of human resources. The study is applied to the 

mountainous and marginal contact area of Mureș County, analyzing 19 administrative-

territorial units, with the purpose of highlighting territorial disparities and the level of 

development of local communities. 

The scientific approach is based on five hypotheses and corresponding objectives, 

which aim to: define the theoretical and methodological framework of population quality; 

analyze the evolution of its components during the period 1992–2024; assess territorial 

disparities among administrative-territorial units; identify territorial typologies through a 

synthetic population quality index; and formulate public policy measures adapted to local 

specificities. 

The originality of the research lies in the simultaneous integration of the four 

dimensions of population quality and in the development of a synthetic index capable of 

objectively expressing its overall level at the local scale. The methodology involves the 

evolutionary and comparative-territorial analysis of statistical indicators derived from official 

sources (National Institute of Statistics, Mureș County Directorate of Statistics, National 

Institute of Public Health), as well as their standardization and aggregation into a model 

applicable to other regions. 

The research results aim to demonstrate that sustainable territorial development 

depends directly on investment in population quality, which represents the main strategic 

resource of local communities and of the socio-economic system as a whole. 
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1. THE SCIENTIFIC CONTEXT AND THE STATE OF RESEARCH AT THE 

NATIONAL AND INTERNATIONAL LEVEL 

 

1.1. The General Scientific Context of the Proposed Topic 

The subchapter ―The General Scientific Context of the Proposed Topic‖ examines the 

evolution of the concept of ―population quality‖ in the specialized literature, highlighting its 

transformation from a predominantly biological and quantitative approach into a 

multidimensional and interdisciplinary one. In the early stages of its development (19th 

century), the concept was influenced by eugenic theories and biological determinism 

promoted by authors such as Galton, Pearson, and Fairchild, who associated population 

quality with hereditary traits such as health, intelligence, and productive capacity. 

Subsequently, these perspectives were criticized on both ethical and methodological grounds, 

especially after the ideological compromise of eugenics in the context of the totalitarian 

regimes of the 20th century. 

Beginning with the second half of the 20th century, the specialized literature 

underwent a paradigm shift, with emphasis moving from biological determinism toward the 

analysis of human capital and social development. Economists and sociologists such as 

Schultz, Berelson, Peccei, and Mosk highlighted the importance of education, health, 

vocational training, and social policies in defining population quality, considering that 

sustainable development depends directly on the qualitative level of human resources. At the 

same time, research conducted in the Soviet and Eastern European space analyzed the concept 

through the lens of the relationships between population, labor, and the socio-economic 

system, gradually integrating cultural, educational, and health-related dimensions as well. 

The subchapter also highlights the close relationship between the notion of 

―population quality‖ and the concept of ―quality of life,‖ defined by the World Health 

Organization as a multidimensional perception of individual and collective well-being. In this 

context, population quality is interpreted as an expression of a society’s capacity to support 

economic development, social equity, and community cohesion through the valorization of 

human capital and social living conditions. 

In Romanian literature, the concept is approached in relation to demographic structure, 

educational level, health status, professional employment, and access to public services. The 

contributions of Romanian sociologists and demographers such as Zamfir, Vlăsceanu, 

Rotariu, and Trebici are highlighted, as well as the role of the Research Institute for Quality of 

Life (ICCV) in the development of studies on quality of life and population quality after 1990. 
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Based on the critical analysis of both national and international literature, the 

subchapter formulates an original definition of the concept of ―population quality,‖ 

understood as ―the set of individual and collective characteristics that determine the adaptive, 

productive, innovative, and reproductive potential of a population and its capacity to 

contribute sustainably to the development of society.‖ Thus, the concept is grounded as a 

multidimensional geodemographic category situated at the intersection of human geography, 

demography, sociology, economics, and public health. 

 

1.2. The History of Research in the Study Area 

This subchapter highlights the main scientific directions and contributions regarding 

the mountainous and marginal contact area of Mureș County through the critical analysis of 

geographical and interdisciplinary works developed over time. The consulted studies 

demonstrate that the analyzed area has been approached predominantly within broader 

regional or national research frameworks, while relatively few works have been dedicated 

exclusively to this area at the local or administrative-territorial scale. Most contributions 

originate from the fields of physical geography, human geography, history, sociology, 

historical demography, economics, and tourism. 

Early research focused mainly on the natural framework of the region, emphasizing 

the geological structure, relief, climate, hydrography, vegetation, and soils of the contact area 

between the Transylvanian Depression and the Eastern Carpathians. The works of authors 

such as Stache, Herbich, David, Mac, Tufescu, and Schreiber contributed to defining the 

geomorphological and geological characteristics of the Gurghiu and Călimani Mountains, 

providing the basis for understanding the subsequent social and economic development of the 

region. Likewise, climatological, hydrological, and biogeographical studies highlighted the 

particularities of the natural environment and its role in the organization of geographical 

space. 

In the field of human geography and demography, studies analyzed population dynamics, 

ethnic structure, migratory processes, and the evolution of human settlements in Transylvania 

and the Eastern Carpathians. The contributions of researchers such as Sabin Manuilă, 

Ungureanu, Giurcăneanu, Surd, and Ianoș are emphasized, as they addressed issues related to 

population, urbanization, and the organization of geographical space at both regional and 

national levels. At the same time, research on rural and urban settlements focused on the 
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typology, functionality, and evolution of settlement systems, underlining the influence of 

natural and socio-economic conditions on territorial structure. 

The subchapter also highlights the development of research concerning regional 

economy, agriculture, industry, transportation, and tourism, especially after the Second World 

War. In recent decades, studies dedicated to tourism, sustainable development, and natural 

hazards have contributed to a better understanding of the economic potential and 

vulnerabilities of the mountainous and marginal contact area of Mureș County. In this regard, 

recent works developed within doctoral theses and research projects concerning tourism 

valorization, social mobility, demographic dynamics, and natural hazards are mentioned. 

However, the analysis of the research history demonstrates the existence of a 

significant deficit of studies directly dedicated to population quality and its geodemographic 

components in the analyzed area. In this context, the present research justifies its relevance 

and originality through the integrated approach of the demographic, educational, health-

related, and cultural dimensions of the population, contributing to the completion of a field 

insufficiently explored in both Romanian and international geographical literature. 

 

1.3. Geographical Location, Territorial Delimitation, and Configuration of the 

Study Area 

The geographical characteristics of 

the study area are determined by its 

location in the central-northern part of 

Romania, in the north-eastern extremity 

of Mureș County. The study area covers a 

surface of 1,932 km², representing 

approximately 28.8% of the total area of 

Mureș County, and largely overlaps with 

the upper basin of the Mureș River.  

Figure 1. Geographical location of the study area 

 

From a geological and geomorphological perspective, the investigated territory 

belongs to the morpho-structural units of the eastern Transylvanian Basin and includes both 

Neogene sedimentary formations and halophilic structures specific to the Transylvanian 

Subcarpathians, as well as the southern sector of the Călimani Mountains and the western part 
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of the Gurghiu Mountains, which are components of the volcanic chain of the Eastern 

Carpathians.  

The relief configuration highlights three major sectors: the northern mountainous 

sector associated with the Călimani Mountains, the eastern sector represented by the Gurghiu 

Mountains, and the hilly-depressionary Subcarpathian sector in the west and south-west. 

Within this area, the piedmonts of the Călimani and Gurghiu Mountains, as well as the 

intracolinar depressions of Vălenii de Mureș, Gurghiu, and Sovata, stand out, being delimited 

by the Șieu–Sânioara–Sovata diapiric anticlinal axis. 

The territorial delimitation of the study area was carried out by correlating 

administrative-territorial criteria with physical-geographical ones. The northern and north-

western boundaries coincide with the administrative borders of Mureș County in relation to 

Suceava and Bistrița-Năsăud counties, while the eastern boundary follows the line of the 

highest altitudes bordering Harghita County. The analyzed area includes 19 administrative-

territorial units, of which 17 are rural 

and 2 urban (Reghin and Sovata), 

totaling 77 villages. 

The subchapter emphasizes that 

the population develops within a 

well-individualized geographical 

space characterized by functional and 

systemic relationships among local 

communities. These 

interdependencies contribute to the 

organization of the territory as a 

coherent whole, in which 

demographic dynamics and the level 

of population quality are influenced 

both by natural conditions and by the 

economic and social particularities of 

the region. 

 

Figure 2. Territorial delimitation and configuration of 

the study area 
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2. THEORETICAL FOUNDATION AND DELIMITATIONS OF THE CONCEPT OF 

POPULATION QUALITY IN GEOGRAPHICAL ANALYSIS 

 

2.1. Epistemological Considerations Regarding the Concept of Population Quality 

 

The analysis, evolution, and conceptual delimitation of the notion of „population 

quality‖ highlight its multidimensional and interdisciplinary character, situated at the 

intersection of human geography, demography, sociology, and economics. The historical 

origins of the concept are presented, initially marked by deterministic and eugenic approaches 

that associated the value of a population with genetic heredity, differential fertility, and 

biological selection. In this context, the research conducted by Francis Galton and Karl 

Pearson laid the foundation for the idea of the existence of a ―superior genetic capital,‖ later 

used in demographic control policies and social selection practices. 

The paper emphasizes the conceptual transformation that occurred after the Second 

World War, when the discourse on population quality shifted from biological determinism 

toward perspectives centered on human rights, reproductive health, education, and human 

capital. The development of human capital theory, formulated by Theodore Schultz and Gary 

Becker, contributed to redefining the concept by emphasizing the role of investments in 

education and health in societal development. Within the contemporary paradigm, population 

quality is interpreted as the result of the interaction between demographic structures, 

educational level, health status, professional skills, and the capacity for social and cultural 

adaptation. 

The subchapter also examines the relationship between the concept of population 

quality and a series of complementary terms grouped into demographic, genetic, medical, 

ethical-social, and political dimensions. Concepts such as differential fertility, demographic 

selection, genetic screening, reproductive autonomy, biopolitics, and neo-eugenics are 

analyzed, highlighting the ethical and social implications generated by new genetic 

technologies and by the possibility of ―optimizing‖ the population through biomedical 

interventions. 
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2.2. Conceptual Delimitations in Relation to Complementary Terms 

Furthermore, a conceptual delimitation is made between ―population quality‖ and 

other terms frequently used in the specialized literature, such as quality of life, human 

development, human capital, social 

cohesion, the capacity for social 

reproduction, and demographic 

sustainability. It is emphasized that 

these terms form an interdependent 

conceptual system in which 

population quality represents the 

central core for evaluating human 

resources and territorial development 

potential. 

Figure 3. The conceptual structure of population quality and 

its relationship with complementary terms 

2.2.1. Conceptual Delimitation between Population Quality and Quality of 

Life 

Special attention is given to the relationship between population quality and quality of 

life. Although the two concepts are complementary, they express different dimensions: 

population quality refers to the intrinsic characteristics of human resources-education, health, 

demographic structure, skills, and adaptive capacity-whereas quality of life reflects living 

conditions and the level of individual well-being and satisfaction. At the same time, the study 

highlights the bidirectional relationship between the two concepts: a well-educated and 

healthy population contributes to increased social welfare, while a high level of quality of life 

creates favorable conditions for the development of human capital. 

2.2.2. Population Quality vs. Human Capital 

Human capital is an economic concept focused on skills, education, and abilities used 

in the production of economic value. In contrast, population quality has a much broader 

character, including biological, demographic, cultural, moral, and health dimensions. Human 

capital represents only one component of population quality, being strictly oriented toward 

economic efficiency, whereas population quality concerns the overall potential of society. The 

two concepts are complementary but not equivalent. 
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2.2.3. Population Quality vs. Human Development Index (HDI) 

The Human Development Index (HDI) is a standardized synthetic indicator (life 

expectancy, education, GDP per capita) used for international comparisons. It reflects only 

part of the complex reality of population quality. The latter also includes dimensions not 

captured by the HDI, such as creativity, social cohesion, moral values, or demographic 

sustainability. Thus, the HDI is a partial measurement tool, while population quality is a much 

more complex and comprehensive concept. 

2.2.4. Population Quality vs. Social Reproduction Capacity 

Social reproduction capacity refers to a society’s ability to maintain itself over time 

through biological reproduction, the transmission of human capital, and the functioning of 

institutions. Population quality represents a necessary but not sufficient condition for this 

process. The relationship is interdependent: a high-quality population supports social 

reproduction, while its failure may lead to demographic and social decline. 

2.2.5. Population Quality vs. Social Cohesion 

Social cohesion expresses the level of solidarity, trust, and integration among members 

of society. Unlike population quality, which describes individual characteristics, cohesion 

refers to the relationships between individuals. There is a bidirectional relationship: a high-

quality population fosters social cohesion, while a cohesive society supports the development 

of population quality. 

2.2.6. Population Quality vs. Demographic Sustainability 

Demographic sustainability reflects a population’s ability to maintain itself over the 

long term through a balance between fertility, mortality, migration, and age structure. 

Population quality influences this sustainability through demographic behaviors and levels of 

human development. In turn, demographic sustainability provides the necessary framework 

for maintaining a high-quality population. The relationship is reciprocal and essential for 

long-term sustainability. 

In conclusion, the subchapter conceptually establishes population quality as an 

essential analytical tool in population geography and territorial development studies, arguing 

for its distinct treatment in contemporary research and in the formulation of public policies 

oriented toward sustainable development. 
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2.3. Definition of the Concept “Population Quality” within Human Geography 

In the context of globalization and current demographic, economic, and technological 

transformations, the concept of ―population quality‖ acquires strategic importance within 

human geography, being used to assess the adaptive, productive, innovative, and reproductive 

potential of human resources. It reflects an integrative and multidimensional approach to 

population, moving beyond a strictly quantitative analysis and focusing instead on the 

structures, capacities, and territorial disparities of human 

resources. 

From an epistemological perspective, population 

quality is situated within the field of population 

geography, as part of human geography, contributing to 

the understanding of spatial distribution and territorial 

variations of human and social capital. Contemporary 

demographic changes, such as population aging, 

declining fertility, and increasing mobility, require a 

shift from quantitative population analysis toward 

qualitative assessment, as an indicator of territorial 

sustainability. 

Figure 4. Conceptual and 

methodological structure (after Suvac, 2020) 

In this research, population quality is defined as the set of individual and collective 

characteristics that determine a population’s capacity to respond to the requirements of 

modern society and to contribute sustainably to its development. The concept is 

operationalized through four main components: demographic, health-related, educational-

professional, and cultural. The demographic component reflects the structural and 

reproductive balance of the population, the health component expresses health status and 

functional capacity, the educational 

component refers to the level of training 

and cognitive capital, and the cultural 

component highlights integration and 

participation in the social-symbolic 

sphere. 

Figure 5. Conceptual model of the structuring 

of population quality components. 
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The analysis of these dimensions, through specific indicators, allows for the 

construction of a complex profile of population quality, relevant for assessing territorial 

development and supporting public policy formulation. In this sense, population quality 

becomes an essential analytical tool for understanding social and demographic dynamics, 

particularly in the current context of demographic imbalances and socio-economic crises. 

In conclusion, population quality represents a dynamic and integrative concept 

situated at the intersection of human geography, demography, and social sciences, marking the 

transition from quantitative population analysis to the assessment of its functional human 

potential. It constitutes both a variable dependent on systemic conditions and an active 

variable in shaping regional development and social sustainability. 

3. DATA AND MATERIALS USED. RESEARCH METHODOLOGY 

The analysis and assessment of population quality represent a complex 

interdisciplinary approach situated at the intersection of human geography, demography, 

sociology, economics, and medical sciences, aiming to identify and interpret human resources 

in a multidimensional framework. In the present study, population quality is conceptualized as 

an integrative construct that goes beyond the strictly quantitative dimension of population, 

including both structural demographic indicators (size, age structure, dependency ratio) and 

essential qualitative characteristics (health status, level of education, professional capacity, 

cultural participation, and social integration). 

The methodological foundation of the study is based on a quantitative-analytical and 

spatial-integrative approach, specific to population geography, combining statistical analysis, 

geographical interpretation, and socio-demographic modelling. The database used consists of 

official national and international sources (National Institute of Statistics, Ministry of Health, 

Ministry of Education and Research, Mureș County Directorate of Statistics, Organisation for 

Economic Co-operation and Development, Eurostat, United Nations Development 

Programme), complemented by derived datasets and constructed indicators for the period 

1992–2024. These were standardized and aggregated into structural indices corresponding to 

the main components of population quality: demographic, health, educational, and cultural. 

The research methodology included successive stages of data collection and 

validation, statistical processing, evolutionary analysis, indicator correlation, and predictive 

modelling. The analysis was further supported by the use of Geographic Information Systems 

(GIS), comparative and longitudinal methods, as well as multivariate analysis techniques 
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(including PCA and cluster analysis), with the aim of highlighting spatial disparities and 

territorial typologies of population quality. 

For quantification purposes, indicators were normalized on a 0-1 scale using the min–

max method and subsequently aggregated into composite indices for each analyzed 

dimension. The general Population Quality Index (Iₚc) was calculated as the arithmetic mean 

of the partial indices (demographic, health, educational, and cultural), enabling inter-territorial 

comparability and temporal evolution analysis. Dynamic relationships between variables were 

investigated using simple linear regression models (Ordinary Least Squares - OLS), as well as 

demographic projections supported by alternative evolutionary scenarios, applying the 

ARIMA (Auto-Regressive Integrated Moving Average) time series model. 

The research results were translated into cartographic representations and spatial 

analyses, highlighting significant territorial disparities and differentiated structures of 

population quality at the level of the analyzed administrative-territorial units. Methodological 

limitations related to data availability and comparability, the multidimensional complexity of 

the phenomenon, and the difficulty of integrating heterogeneous indicators were also 

identified and addressed through methodological triangulation and cross-source validation. 

Overall, the study confirms that the analysis of population quality requires an 

integrated approach capable of correlating demographic, social, educational, and cultural 

dimensions within a coherent spatial and temporal interpretative framework. Population 

quality thus emerges as a synthetic indicator of territorial human potential and as a relevant 

operational tool for public policy formulation, regional development planning, and 

demographic sustainability assessment. 

 

4. RESULTS AND DISCUSSION 

 

4.1. Analysis and Dynamic Evaluation of Population Quality Indicators in the 

Mountain and Marginal Contact Area of Mureș County 

 

4.1.1. Analysis and Evaluation of the Demographic Component of 

Population Quality 

The analysis of the demographic component of population quality shows that it 

represents the functional foundation of demographic assessment, integrating indicators such 

as birth rate, mortality rate, natural increase, age structure, demographic dependency ratio, 
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and ageing index, whose evolution allows for the assessment of long-term population 

sustainability. 

The results indicate a progressive structural deterioration of demographic dynamics in 

the study area during the period 1992-2024, characterized by a sharp decline in birth rates and 

relatively stable mortality levels, which led to a persistent negative natural balance, 

significantly accentuated after 

2010 and reaching a 

minimum during the COVID-

19 pandemic. The evolution 

of this indicator confirms the 

transition from a balanced 

demographic dynamic to a 

regressive one, with direct 

implications for population 

renewal. 

Figure 6. Evolution of birth rate, mortality rate, and natural increase 

in the study area, in relative values, during the period 1992-2024 

 

The age structure reveals an advanced process of demographic ageing, manifested 

through a significant decrease in the share of the young population (0-14 years) and a 

continuous increase in the elderly segment (65+ years). These changes reflect declining 

fertility, selective external migration of young people, and increasing life expectancy. 

Consequently, the demographic ageing index has increased considerably, exceeding 

thresholds specific to an aged population, confirming that the study area has entered an 

advanced stage of the demographic transition. 

The demographic dependency ratio indicates a reversal of the favorable trend observed 

in the early decades of the analysis, from a reduction in pressure on the working-age 

population (1992-2007) to a constant increase after 2008, mainly driven by the growing share 

of the elderly population and the shrinking young population. As a result, pressure on pension 

systems, healthcare, and social assistance services is increasing, while the base of the 

working-age population is contracting. 
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Figure 7. Evolution of 

demographic dependency 

ratios in the study area, 

1992-2024 

 

 

 

The regression analysis of the demographic ageing index confirms the existence of a 

moderate structural inertia (R² = 0.2785), suggesting that demographic imbalances have a 

persistent component over time, but are also significantly influenced by recent factors such as 

migration, socio-economic development disparities, and changes in reproductive behavior. 

The demographic development index shows an overall downward trend, indicating a 

reduced capacity for demographic regeneration and an increasing instability of the population 

system. The low values of this index confirm a deficit of young and active population, which 

negatively affects the demographic and socio-economic sustainability of the study area 

(Figure 8).  

In conclusion, the demographic component of population quality reveals an 

accelerated ageing process and relative depopulation, driven by declining fertility, external 

migration, and increasing life 

expectancy. These 

transformations generate 

increased pressure on social and 

economic systems and require the 

implementation of integrated 

policies aimed at stimulating 

fertility, reducing external 

migration, and adapting socio-

economic structures to new 

demographic realities. 

Figure 8. Evolution of the demographic development index in the study area, 1992-2024 

 

0

5

10

15

20

25

30

35

40

38

40

42

44

46

48

50

52

54

1
9

9
2

1
9

9
4

1
9

9
6

1
9

9
8

2
0

0
0

2
0

0
2

2
0

0
4

2
0

0
6

2
0

0
8

2
0

1
0

2
0

1
2

2
0

1
4

2
0

1
6

2
0

1
8

2
0

2
0

2
0

2
2

2
0

2
4

V
al

o
ar

e 
R

D
V

 -
 R

D
in

f.
 %

 

V
al

o
ar

e 
R

D
D

 %
 

Anul 
RDD RDV RDinf.

0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1

1
9

9
2

1
9

9
4

1
9

9
6

1
9

9
8

2
0

0
0

2
0

0
2

2
0

0
4

2
0

0
6

2
0

0
8

2
0

1
0

2
0

1
2

2
0

1
4

2
0

1
6

2
0

1
8

2
0

2
0

2
0

2
2

2
0

2
4

In
d

ic
e 

d
ez

v
o
lt

ar
e 

d
em

o
g
ra

fi
că

 -
 u

n
it

ăț
i 

A
n

u
l 



17 
 

4.1.2. Analysis and Evaluation of Health Indicators - a Fundamental 

Component of Population Quality 

The analysis of objective health indicators in the study area highlights the essential 

role of health as a fundamental dimension of population quality and human capital. The 

research focused on the main demographic health indicators-general mortality, infant 

mortality, and life expectancy at birth-analyzed for the period 1992-2024 based on official 

data provided by the National Institute of Statistics, the National Institute of Public Health, 

and the Ministry of Health. The results confirm the existence of persistent territorial 

disparities between urban and rural areas, as well as between mountainous and marginal 

contact zones, generated by demographic, socio-economic, and healthcare accessibility 

factors. 

General mortality reveals a structural gap to the disadvantage of rural areas and 

mountainous zones, where values have remained consistently higher than in urban areas. This 

situation reflects pronounced demographic ageing, difficult access to specialized medical 

services, insufficient healthcare infrastructure, and socio-economic vulnerabilities specific to 

peripheral areas. The COVID-19 pandemic amplified these differences, generating significant 

excess mortality during 2020-2022 and highlighting the fragility of the healthcare system in 

the face of external shocks. 

Infant mortality, considered one of the most sensitive indicators of socio-economic 

development and healthcare system efficiency, recorded a significant decline over the entire 

analyzed period. The reduction of this indicator reflects the modernization of medical 

infrastructure, the expansion of vaccination programs, and the improvement of maternal and 

child healthcare services. Nevertheless, rural areas continue to present higher values than 

urban areas, indicating the persistence of structural vulnerabilities related to access to 

healthcare services and local socio-economic conditions. 

Life expectancy at birth showed an overall upward trend, increasing from 

approximately 69-70 years in the early 1990s to over 76 years in 2024. This growth reflects 

reduced mortality, improved treatment of chronic diseases, and a general increase in living 

standards. At the same time, the analysis reveals a persistent gender gap, with female life 

expectancy consistently higher than that of males, a difference explained by biological and 

behavioral factors, as well as a higher prevalence of risk behaviors among men. 

The analysis of causes of death confirms the epidemiological transition in the study 

area, characterized by a decline in infectious diseases and an increasing share of non-

communicable chronic diseases, especially tumors and neurodegenerative conditions. While 
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in 1992 cardiovascular diseases represented the leading cause of death, in 2024 there is a 

marked increase in mortality associated with tumors and nervous system disorders, a 

phenomenon linked to population ageing and lifestyle changes. 

For a synthetic assessment of population health status, a population health index was 

constructed as the arithmetic mean of structural indices for general mortality, infant mortality, 

and life expectancy. The evolution of this index highlights four distinct stages: a period of 

decline and instability in the 1990s, a phase of recovery and modernization after 2000, a stage 

of consolidation and convergence toward European standards between 2010 and 2020, and a 

crisis period followed by recovery after 2022. The overall trend is positive, with the health 

index increasing significantly by 2024; however, the fluctuations caused by the COVID-19 

pandemic demonstrate the vulnerability of the healthcare system and the need to strengthen its 

resilience. 

 

 

 

Figure 9. Evolution of the 

population health index in the 

study area, 1992–2024 

 

 

 

 

In conclusion, the analysis of objective health indicators confirms a gradual 

improvement in the health-related quality of the population in the study area over the last 

three decades, but also the persistence of significant territorial and social inequalities. The 

results highlight the need for public policies aimed at reducing urban–rural disparities, 

strengthening healthcare infrastructure, increasing access to preventive services, and 

improving the resilience of the healthcare system, in order to support sustainable development 

and enhance population quality. 

 

4.1.3. Education – a key factor in improving population quality 

Education represents one of the fundamental dimensions of population quality and 

human capital development, directly influencing health, economic productivity, social 

cohesion, and demographic behavior. The specialized literature highlights that the effects of 
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education go beyond the simple accumulation of years of schooling, emphasizing instead the 

importance of acquired competencies, the reduction of inequalities, and the adaptability of the 

education system to contemporary economic and technological transformations. In this 

context, education contributes both to individual development and to increasing societal 

competitiveness and sustainability, constituting a decisive factor of human development and 

population quality. 

The analysis conducted for the mountainous and marginal contact area of Mureș 

County highlights the profound impact of demographic decline and educational reforms on 

the school network and school-age population during the period 1992-2024. Statistical data 

indicate a drastic reduction in the number of legally established educational units, from 179 

units in 1992 to 32 in 2024 (-82.12%), a phenomenon driven by declining birth rates, external 

and internal migration, population ageing, and the administrative reorganization of the 

education system. The process of school consolidation and centralization, intensified after 

2000 through the introduction of per-student financing and new legislative regulations, has 

particularly affected rural areas, where numerous schools were transformed into subordinate 

structures or closed entirely. 

In parallel, the school-age population recorded a more moderate decline, from 19,327 

students in 1992 to 13,883 in 2024 (-28.17%), highlighting a major discrepancy between the 

rate of reduction of the student population and that of the school network. This difference 

demonstrates that institutional restructuring was not determined exclusively by demographic 

dynamics, but also by administrative and financial criteria aimed at efficiency. The analysis 

by residence environment reveals an increased vulnerability of rural areas, where the 

reduction of educational infrastructure has led to longer commuting distances, dependence on 

school transport, and the emergence of ―educational deserts,‖ characterized by limited access 

to quality education and the widening of territorial inequalities. 

Statistical modelling using linear and polynomial regression confirms the existence of 

a structural demographic decline in the school-age population, with an average loss of 

approximately 207 students per year, with a more severe relative impact in rural areas. At the 

same time, the analysis of the student-per-school ratio highlights the institutional 

consolidation of the education network: the average number of students per unit increased 

from approximately 110 in the 1990s to over 430 after 2018, as a result of school mergers and 

the concentration of students in urban educational centers. 

Regarding educational indicators of population quality, analysis of gross enrollment 

rates reveals high participation at compulsory levels (primary and lower secondary 
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education), but also a marked decline in participation at upper secondary, vocational, and 

post-secondary levels. While early childhood and compulsory education benefit from 

relatively high coverage, the transition to higher levels is marked by increasing school 

dropout rates and structural vulnerabilities, particularly in rural areas. The very low 

participation rate in pre-primary education and the modest enrollment in vocational and post-

secondary education reflect the persistence of significant territorial and social disparities. 

 

 

 

Figure 10. Evolution 

of the education 

quality index in the 

study area, 1992-

2024 

 

 

 

 

Evolution of gross enrollment rates in upper secondary, vocational, and post-secondary 

education shows an expansion phase up to around 2010-2012, followed by a decline and then 

a relative stabilization, influenced by demographic, socio-economic, and institutional factors. 

The reduction of the school-age population, external migration, restructuring of the 

educational network, and limited accessibility of school infrastructure in rural areas have all 

contributed to decreasing school participation, especially at upper secondary and vocational 

levels. 

Territorial disparities are accentuated by the concentration of educational infrastructure 

in urban centers, while rural and mountainous localities have a limited and insufficiently 

diversified educational offer. These differences are reflected both in low enrollment rates in 

vocational and post-secondary education and in lower values of school life expectancy for 

certain vulnerable population groups. At the same time, the reintroduction of dual vocational 

education and dropout reduction programs have had moderate positive effects, without 

managing to recover the levels reached during the peak period of educational expansion. 

The analysis of school life expectancy confirms the existence of an educational cycle 

characterized by expansion (1992-2010), decline (2011-2016), and stabilization (after 2017), 
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an evolution reflecting the cumulative impact of educational reforms, the economic crisis, and 

demographic transformations. The increase in school life expectancy and the education index 

up to around 2010 suggests a strengthening of human capital and expanded access to 

education, while the subsequent decline highlights the vulnerability of the rural and 

mountainous education system to socio-economic changes and reduced institutional 

resources. 

The education index reveals a non-linear trajectory influenced by European integration 

processes, regional development policies, and the adaptive capacity of local communities. The 

relative stabilization of the indicator after 2016 demonstrates a certain degree of local 

educational resilience; however, territorial disparities and limited access to higher levels of 

education continue to affect the competitiveness and social cohesion of the region. 

Overall, the research results confirm that the restructuring of the school network, the 

decline in the school-age population, and the educational level of the population are the 

cumulative expression of demographic, economic, and institutional transformations in post-

1990 Romania and represent one of the key factors of territorial development and population 

quality in the mountainous and marginal contact area. Although reorganization policies aimed 

at improving efficiency and educational quality, they have produced significant side effects on 

accessibility and educational equity, particularly in rural and marginal communities. 

The strengthening of human capital requires integrated policies aimed at reducing 

urban–rural disparities, modernizing educational infrastructure, diversifying vocational and 

post-secondary training, and encouraging school participation in vulnerable communities. In 

the absence of coherent and sustainable interventions, negative demographic trends and 

persistent educational inequalities may intensify processes of marginalization and 

depopulation in the Mureș mountainous area. 

Consequently, education remains a strategic factor for improving population quality, 

and the development of differentiated public policies focused on reducing territorial 

disparities, supporting early education, combating school dropout, and strengthening 

educational infrastructure is essential for sustainable development and socio-territorial 

cohesion of the analyzed communities. 

4.1.4. Culture as an Essential Component of Population Quality 

This subchapter analyzes culture as a fundamental dimension of population quality, 

arguing that it must be assessed alongside demographic, educational, and health indicators. 

Culture is conceptualized as an expression of cultural and social capital, influencing health 
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behaviors, civic participation, social cohesion, and sustainable development. Based on 

theoretical and empirical perspectives, the study highlights that cultural participation 

contributes to the development of cognitive competencies, the strengthening of cultural 

identity, and the enhancement of community resilience. 

For the assessment of the cultural dimension of the population in the study area, two 

main indicators were used: the number of library users per capita and the number of museum 

visitors relative to population, for the period 2005-2024. The analysis reveals a pronounced 

decline in library usage, both in urban and especially in rural areas, a phenomenon explained 

by accelerated digitalization, migration, population ageing, underfunding of cultural 

infrastructure, and changing patterns of cultural consumption. Rural libraries face chronic 

underuse, reflecting the cultural marginalization of rural space and the widening of territorial 

disparities. 

In contrast, participation in museum activities increased until the 2016-2019 period, 

supported by the development of cultural tourism and interest in local heritage, followed by a 

sharp decline in the context of the COVID-19 pandemic. Museums are considered indicators 

of institutionalized cultural capital and active cultural participation, but their predominantly 

urban distribution limits access for rural populations to such activities. 

Based on the two indicators, a composite cultural index was constructed, used to assess the 

―cultural quality‖ of the population. Its evolution highlights four main stages: a period of 

cultural consolidation and high participation (2005-2011), a phase of adjustment and moderate 

cultural transformation (2012-2016), a pronounced decline and cultural crisis associated with 

the pandemic (2017-2021), and a 

slow but incomplete recovery after 

2021. 

The overall trend is a 

downward one, with the cultural 

index decreasing significantly by 

2024, reflecting a reduction in 

institutionalized cultural 

participation and a redefinition of 

the population’s cultural behavior. 

 

Figure 11. Evolution of the cultural index in the study area, 2005-2024 
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The conclusions emphasize that the cultural level of the population is influenced by 

demographic, economic, social, and technological factors, while cultural infrastructure plays a 

key role in the development of cultural capital and social cohesion. In this context, strategic 

directions are proposed, such as the modernization of libraries and museums, the expansion of 

digital access, the promotion of cultural participation among young people, and the 

integration of cultural policies into sustainable development strategies. Thus, culture is 

defined as a complex indicator of socio-cultural resilience and of the community’s capacity to 

preserve and valorize its identity resources within a continuously changing social context. 

 

4.1.5. The Population Quality Index: Evolution and Measurable Trends 

The Population Quality Index was constructed as a composite index resulting from the 

integration of four fundamental dimensions of human development: demographic 

development, health, education, and culture. It was calculated for the period 2005–2024 using 

the arithmetic mean of the composite indices corresponding to each dimension, given that the 

availability of statistical data on the cultural component allowed analysis only starting from 

2005. Thus, the index provides a synthetic assessment of the qualitative level of the 

population in the study area, reflecting the interdependence between demographic, social, 

educational, and cultural components of human capital. 

The analysis of its evolution reveals values ranging from a minimum of 0.37 in 2021 

to a maximum of 0.72 in 2011, with an average of 0.586 over the period, indicating a medium 

level of population quality. Its dynamics show distinct stages of evolution, marked by periods 

of consolidation, decline, and partial recovery. 

During the 2005-2011 interval, an upward trend is observed, associated with post-

transition socio-economic stabilization processes, expanded access to education and 

healthcare services, reduced infant mortality, and increased life expectancy. This period 

represents the phase of maximum consolidation of population quality, although fluctuations 

recorded between 2007 and 2009 highlight persistent vulnerabilities driven by external 

migration, economic instability, and declining fertility. 

The 2012-2019 period is characterized by a moderate decline, driven by the 

intensification of demographic ageing, declining birth rates, the emigration of young active 

population, and reduced cultural and civic participation. These processes contributed to the 

weakening of human capital and the widening of disparities between urban and rural areas, 

reflecting increasingly visible socio-demographic tensions within the study area. 
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Between 2020 and 2024, the evolution of the index is significantly influenced by the 

impact of the COVID-19 pandemic, which generated the lowest level of population quality in 

the entire analyzed series. Health restrictions, limited access to educational and medical 

services, deterioration of health status, and the amplification of socio-territorial disparities led 

to a sharp contraction of the index in 2021. Subsequently, a slow recovery is observed, 

supported by investments in health, education, and digital infrastructure; however, values 

remain below pre-pandemic levels. 

Overall, the evolution of the Population Quality Index highlights a generally 

downward trajectory after 2011, suggesting the existence of a structural imbalance among the 

demographic, social, and cultural components of the population. Based on the recorded 

values, three main levels of 

―quality status‖ can be 

identified: a period of medium 

to high and consolidated 

quality (2005-2011), a phase 

of medium quality in decline 

(2012-2019), and a period of 

low quality, but with recovery 

potential (2020-2024). 

Figure 12. Evolution of the Population Quality Index in the study 

area, 2005-2024 

The results confirm the integrative nature of the Population Quality Index, which 

cumulatively reflects the level of education, health, cultural participation, and demographic 

stability. At the same time, the analysis demonstrates that economic transformations, external 

migration, and socio-territorial vulnerabilities directly influence the quality of human 

resources, especially in mountainous and marginal contact regions. In this context, the 

strengthening of human and social capital through integrated public policies becomes an 

essential condition for supporting sustainable development and reducing territorial disparities. 

 

4.2. Analysis and Evaluation of Population Quality in the Mountain and Marginal 

Contact Area of Mureș County, from a Territorial Perspective 

The territorial analysis and evaluation of population quality in the mountain and 

marginal contact area of Mureș County was carried out with the aim of understanding socio-

demographic differences and the mechanisms generating them. In the context of major 
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structural transformations-population ageing, rural-urban and external migration, economic 

restructuring, and functional changes in space-population quality becomes an essential 

indicator for substantiating local and regional sustainable development strategies. 

The territorial study proposes a multidimensional approach to population quality at the 

level of administrative-territorial units (ATUs), integrating demographic, educational, health, 

and cultural dimensions, correlated with determining factors such as infrastructure, 

accessibility, and public policies. The analyzed space is characterized by significant territorial 

disparities, generated by geographical, historical, and socio-economic particularities that 

influence the distribution of human capital and the overall level of development. 

 

4.2.1. Analysis and Evaluation of the Demographic Quality of the 

Population 

The analysis and evaluation of the demographic quality of the population in the 

mountain and marginal contact area of Mureș County is based on a set of fundamental 

indicators-the natural increase rate, the total demographic dependency ratio, and the elderly-

to-young dependency ratio-subsequently integrated into a composite demographic 

development index. Methodologically, these indicators were standardized and transformed 

into structural indices referenced to a benchmark value of 1, calculated for all administrative-

territorial units (ATUs) and mapped for the reference years 1992 and 2024, allowing for a 

comparative evolutionary and spatial analysis over more than three decades. 

The results highlight significant territorial differences, confirming the existence of an 

accentuated demographic polarization within the studied area. Most ATUs recorded 

substantial declines in the demographic development index in 2024 compared to 1992, 

reflecting processes of depopulation, demographic ageing, and net negative migration. The 

most affected units are Stânceni, Brâncovenești, and Rușii-Munți, where the decline exceeds 

70–80%, indicating a severe deterioration of population structure, correlated with the loss of 

traditional economic functions, reduced accessibility, and the out-migration of young people 

toward urban centers or abroad. 
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Figure 13. Typology of administrative-territorial units in the study area according to the demographic 

development index, 1992 and 2024 

 

In contrast, a limited number of administrative-territorial units-such as Chiheru de Jos, 

Ideciu de Jos, Beica de Jos, Solovăstru, Eremitu, and Deda-record positive or relatively stable 

dynamics, suggesting the existence of local demographic resilience nuclei. These are 

associated with a set of favorable factors such as the diversification of economic activities, 

proximity to transport corridors, agricultural or tourism potential, and in some cases, stronger 

community cohesion and a more favorable initial demographic structure. In urban areas 

(Reghin and Sovata), although a downward trend persists, the decline is more moderate 

compared to rural areas, due to economic diversification and better access to public services. 

The comparative analysis between 1992 and 2024 highlights a profound restructuring 

of the demographic system, characterized by a break in continuity and a weak dependence 

between initial and current index values. Regression results (R² ≈ 0.02) confirm that the 

demographic structure in 1992 explains only a negligible proportion of subsequent evolution, 

indicating a deep territorial reorganization of the population driven by post-socialist 

transition, external migration, deindustrialization, and accelerated demographic ageing. 

From a spatial perspective, a clear polarization is observed between ATUs located near 

transport corridors and urban centers, which show relative demographic stability, and 

peripheral mountainous ATUs, characterized by severe demographic decline. This distribution 

confirms the decisive role of accessibility, functional connectivity, and economic 

diversification in maintaining demographic balance. 
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Overall, the mountain and marginal contact area of Mureș County fits the pattern of 

European regions experiencing demographic decline, characterized by loss of working-age 

population, accelerated ageing, and reduced regenerative capacity. However, the existence of 

local exceptions indicates the potential for resilience models based on local economic 

development, resource valorization, and improved territorial integration. 

In conclusion, the demographic quality of the population reflects a general trend of 

structural regression with direct implications for regional development sustainability. The 

results highlight the need for territorially differentiated public policies aimed at revitalizing 

demographic capital, stimulating the local economy, improving accessibility, and 

strengthening public services. Only through integrated and locally adapted interventions can 

demographic degradation be counteracted and a sustainable development trajectory ensured 

for the analyzed mountainous and marginal area. 

 

4.2.2. Analysis and Evaluation of Population Health Quality 

The analysis of the population health index in the mountain and marginal contact area 

of Mureș County highlights significant transformations during the period 1992-2024, 

reflecting the combined influence of demographic, socio-economic, and accessibility factors 

on the population’s health status. The index, constructed based on indicators such as life 

expectancy and mortality rates, reveals important territorial differences among administrative-

territorial units, with values ranging from high levels (close to 1) to vulnerable situations 

(below 0.5). 

From an evolutionary perspective, four main patterns can be identified: relative 

stability (e.g., Reghin, Gurghiu, Solovăstru), moderate increases (e.g., Sovata, Deda, Eremitu, 

Ibănești), strong increases in specific cases (e.g., Rușii-Munți, starting from a very low 

baseline), and a decline in certain ATUs (e.g., Aluniș, Răstolița, Suseni, Stânceni), associated 

with depopulation, demographic ageing, shortage of medical personnel, and limited access to 

healthcare services. Overall, a sanitary polarization is observed between urban and touristic 

areas with more developed medical infrastructure and isolated rural mountainous areas 

characterized by persistent vulnerabilities. 

Comparative cartographic analysis between 1992 and 2024 indicates a partial sanitary 

convergence trend, expressed through the reduction of areas with very low index values and 

the expansion of medium and high classes, as a result of healthcare infrastructure 

modernization, improved accessibility, and the implementation of public health programs. 
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Nevertheless, territorial disparities remain significant, highlighting the persistence of 

structural gaps between center and periphery. 

 

Figure 14. Typology of administrative-territorial units in the study area according to the health index, 

1992 and 2024 

 

The linear regression model indicates a moderate relationship between the 1992 and 

2024 values (R² = 0.375), suggesting partial convergence but also the significant influence of 

exogenous factors such as local investments, healthcare infrastructure, and differentiated 

public policies. The results confirm that the evolution of the health index is determined not 

only by structural legacy, but mainly by the recent dynamics of territorial development. 

In conclusion, the evolution of the health index highlights a mixed pattern of 

convergence and polarization: on the one hand, significant improvements in some 

administrative-territorial units, and on the other hand, the persistence of areas with high 

vulnerability. The mountain and marginal contact area of Mureș County remains characterized 

by territorial health inequalities, which calls for integrated policies aimed at developing 

medical services, improving accessibility, and aligning health interventions with regional 

sustainable development strategies. 

 

4.2.3. Analysis and Evaluation of Population Education Quality 

The analysis of population education quality in the mountain and marginal contact 

area of Mureș County highlights significant structural transformations during the period 1992-
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2024, reflecting a strongly differentiated territorial dynamic between urban and rural 

environments. The study uses a composite education index based on school enrollment rates 

and expected years of schooling, with the evaluation conducted through temporal 

comparisons, simple linear regression models, and GIS-based cartographic analysis. 

The results indicate a pronounced educational polarization at the level of 

administrative-territorial units. The municipality of Reghin emerges as the main regional 

educational pole, recording a significant increase in the education index and reaching the 

maximum value in 2024, supported by diversified educational infrastructure and the 

concentration of educational functions. Moderate but positive developments are observed in 

Sovata and Deda, while most rural ATUs show significant declines in the education index, 

with some communes affected by severe educational decline (e.g., Ideciu de Jos, Stânceni, 

Solovăstru, Suseni). 

Educational decline in rural areas is correlated with negative demographic processes 

such as depopulation, youth outmigration, and population ageing, as well as with the 

restructuring of the school network and reduced accessibility to educational services. At the 

same time, some ATUs show partial resilience or stagnation, but without significant recovery 

dynamics. 

The linear regression model highlights a positive relationship between the educational 

level in 1992 and that in 2024, confirming the hypothesis of path dependence. However, the 

moderate coefficient of determination indicates that a significant portion of variation is driven 

by post-1990 structural factors such as migration, educational policies, and socio-economic 

transformations. Residual analysis reveals significant differences between ATU performance, 

with overperformance in urban centers and underperformance in peripheral rural areas. 

Overall, the study highlights the consolidation of an educational polarization model in 

which urban centers strengthen their role as educational poles, while the rural, mountainous, 

and marginal areas experience an erosion of educational capital. This dynamic contributes to 

the deepening of territorial disparities and the weakening of regional socio-economic 

cohesion. 

The main conclusion emphasizes the need for differentiated public policies aimed at reducing 

educational gaps through the strengthening of rural school infrastructure, the support of 

human resources in education, and the adaptation of educational services to territorial 

specificities, in order to support the sustainable development of vulnerable areas. 
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Figure 15. Typology of administrative-territorial units in the study area according to the education 

index, 1992 and 2024 

 

4.2.4. Analysis and Evaluation of Population Cultural Index 

The analysis of the population cultural index highlights the cultural capital dimension 

as an essential component of population quality and territorial development, particularly in 

the mountainous and marginal contact areas of Mureș County. It is conceptualized as a 

composite indicator of participation in cultural activities, access to cultural infrastructure, 

heritage preservation, and community cohesion, playing a decisive role in strengthening the 

cognitive and social capital of the population. 

Methodologically, the evaluation is based on two main indicators-number of library 

users and number of museum visitors-for two time points (2005 and 2024), standardized on a 

unified scale. The comparative and cartographic analysis reveals strong territorial 

polarization, characterized by the concentration of high values in urban areas (especially the 

municipality of Reghin) and the predominance of low values in rural mountainous and 

marginal space. 

The results show that Reghin maintains its dominant and stable position (index 1.000), 

reflecting the concentration of cultural infrastructure and qualified human capital. In contrast, 

most rural ATUs record significant declines in the cultural index, with some extreme cases 

(e.g., Brâncovenești, Hodac, Ideciu de Jos), a phenomenon associated with depopulation, 

youth outmigration, and reduced functionality of local cultural institutions. However, some 



31 
 

isolated cases of growth are also identified (e.g., Vătava, Stânceni, Suseni), explained by local 

cultural revitalization, community initiatives, and the valorization of intangible cultural 

heritage. 

Cartographic analysis confirms the persistence of a strongly polarized spatial model, 

with a predominance of ATUs with very low cultural levels and a strong concentration of high 

values in urban centers, indicating a rigid territorial structure and limited cultural diffusion 

toward peripheral areas. 

 

Figure 16. Typology of administrative-territorial units in the study area according to the cultural 

index, 2005 and 2024 

 

The simple linear regression model (2005-2024) reveals a very strong statistical 

relationship between initial and current values of the cultural index (β = 0.947; R² = 0.934), 

confirming a high persistence of cultural hierarchies and the existence of path dependence. 

Thus, more than 93% of the current variation is explained by the initial structure, indicating 

strong structural stability and a limited capacity for inter-territorial convergence. 

Residual analysis highlights both ATUs with above-expected performance (e.g., 

Chiheru de Jos, Stânceni, Vătava, Gurghiu) and underperforming ATUs, suggesting the 

influence of local factors and community initiatives in shaping cultural trajectories. Overall, 

the cumulative and unequal nature of cultural development is confirmed, dominated by 

urban–rural polarization processes. 



32 
 

In conclusion, the population cultural index reflects a deeply unequal territorial 

structure, with high persistence of disparities over time and a limited capacity for regional 

convergence. The results highlight the need for differentiated cultural policies aimed at 

reducing territorial imbalances through investment in rural cultural infrastructure, support for 

community initiatives, and the integration of local cultural heritage into sustainable 

development strategies. Methodological limitations of the study, stemming from the 

aggregated nature of the data, indicate the need for future analyses to incorporate qualitative 

tools and field research for a more accurate assessment of the population’s actual cultural 

participation. 

 

4.2.5. Analysis and Evaluation of the Population Quality Index 

The analysis of the population quality index in the mountainous and marginal contact 

area of Mureș County highlights differentiated developments during the period 2005-2024, 

reflecting profound socio-demographic transformations driven by economic restructuring, 

population migration, and unequal accessibility to essential public services (education, health, 

and culture). The composite indicator, constructed as the average of the four dimensions of 

population quality, reveals a general model of territorial polarization between urban centers 

and peripheral rural areas. 

The results show that the majority of ATUs (73.7%) record declines in the index, 

indicating a generalized deterioration of population quality, while only 26.3% show increases. 

Strong declines are concentrated mainly in isolated mountainous ATUs (e.g., Stânceni, 

Răstolița, Lunca Bradului), where processes of depopulation, demographic ageing, and 

reduced access to public infrastructure are most intense. Moderate declines characterize ATUs 

in functional transition, while relative stability is specific to the municipality of Reghin, 

which maintains its position as a regional urban pole. 

Positive developments are isolated (e.g., Chiheru de Jos, Solovăstru, Eremitu, Vătava) 

and are associated with local adaptation processes, infrastructure investments, better access to 

urban centers, and the development of economic or tourism-related activities. However, these 

do not alter the overall trend of regression and polarization. 

Cartographic analysis confirms the consolidation of an unbalanced spatial model, 

characterized by an increasing share of ATUs with very low index values and the continued 

concentration of high values exclusively in urban areas. Thus, population quality becomes a 
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major territorial differentiating factor, closely correlated with demographic structure, 

economic development level, and infrastructure accessibility. 

 

Figure 17. Typology of administrative-territorial units in the study area according to the population 

quality index, 1992 and 2024 

 

The simple linear regression model indicates a positive and strong relationship 

between the 2005 and 2024 index values (β = 0.8263; R² = 0.7158), confirming the 

persistence of socio-territorial structures and the decisive role of initial conditions in long-

term evolution. Approximately 71.6% of the current variation in the indicator is explained by 

the initial level, highlighting strong path dependence effects and limited convergence. 

Overall, the results confirm the existence of an unequal territorial development 

pattern, in which urban advantages are consolidated while rural disadvantages accumulate. 

Population quality reflects both the current state of communities and the mechanisms through 

which disparities are reproduced. The study highlights the need for differentiated public 

policies aimed at reducing imbalances through investments in infrastructure, public services, 

retention of young population, and stimulation of endogenous development in marginal rural 

areas. 
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4.3. Public Policy Proposals and Measures for Improving Population Quality 

The integrated analysis of the dynamics of the population quality index (1992-2024) 

reveals a strongly polarized territorial model in the mountainous and marginal contact area of 

Mureș County, characterized by the consolidation of urban centers and the progressive 

deterioration of human capital in rural areas. In this context, population quality is 

conceptualized as a multidimensional construct resulting from the interaction of human, 

social, and cultural capital, requiring integrated public interventions adapted to territorial 

specificities and oriented toward sustainable development. 

Public policy proposals are structured along five main directions. The first targets the 

revitalization of demographic capital through fertility incentives, support for young families, 

facilitation of return migration, and promotion of active ageing, aiming to stabilize population 

structure and reduce demographic decline. The second focuses on strengthening educational 

infrastructure by maintaining rural school networks, implementing flexible education models, 

digitalizing learning processes, supporting teaching staff, and reducing school dropout 

through integrated support programs and vocational training adapted to the local economy. 

The third direction addresses the reduction of health inequalities through the strengthening of 

primary care, development of telemedicine, improved accessibility infrastructure, and 

integration of health policies with social and educational ones. The fourth aims at revitalizing 

cultural capital by reconfiguring cultural institutions as multifunctional community centers, 

digitizing access to cultural resources, developing itinerant programs, and valorizing local 

heritage as a resource for economic and identity development. 

Finally, the integration of these measures into a coherent territorial strategy is 

proposed, based on participatory planning, GIS-based tools, and alignment of sectoral policies 

with regional development objectives. Monitoring the population quality index is considered 

an essential instrument for evaluating the impact of public policies and adjusting them over 

time. 

Overall, the study highlights the need to move beyond fragmented sectoral approaches and 

adopt an integrated model of territorial governance, in which population quality becomes both 

an indicator and a driver of sustainable development in mountainous and marginal areas. 
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Conclusions 

The research aimed to analyze the integrated quality of population in the mountainous 

and marginal contact area of Mureș County during the period 1992–2024, from demographic, 

educational, health, and cultural perspectives. The study is based on the hypothesis that 

population dynamics and structure represent a fundamental determinant of territorial 

development, especially in regions vulnerable to geographic, economic, and social 

constraints. Methodologically, the research used composite indicators, GIS spatial analysis, 

and regression models, allowing the capture of both long-term trends and territorial 

disparities. 

A key result is the conceptual clarification of ―population quality‖ as a distinct 

indicator from related concepts such as quality of life or human capital, defined by the 

internal potential of communities expressed through demographic structure, health status, 

educational level, and cultural capital. 

The analysis highlights a persistent process of demographic decline in the studied area, 

characterized by ageing, declining birth rates, and selective migration, leading to depopulation 

and pronounced structural imbalances. The urban environment shows relatively higher 

resilience, while rural areas are affected by cumulative decline in human capital and socio-

economic functions. 

The health dimension shows overall improvements in health indicators but persistent 

territorial disparities and increased vulnerability in rural areas, exacerbated by limited access 

to medical services and population ageing. The COVID-19 pandemic highlighted the fragility 

of the healthcare system in peripheral areas and the need for digitalization and strengthening 

of primary care. 

The educational component indicates a process of contraction and restructuring of the 

rural school network, correlated with demographic decline and youth migration, negatively 

affecting human capital accumulation. The cultural dimension reveals strong polarization, 

with cultural resources concentrated in urban areas and reduced participation in rural zones, 

where culture remains more traditional than institutionally supported. 

Statistical and spatial analyses confirm the existence of stable territorial polarization 

and strong dependence on initial conditions, with no significant convergence processes 

between ATUs. Structural disadvantages tend to persist, while urban advantages are 

reinforced. 

Overall, the mountainous and marginal contact area of Mureș County is characterized 

by interdependent processes of depopulation, ageing, and socio-cultural marginalization, 
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requiring integrated rather than sectoral public interventions. Population quality is highlighted 

as a central indicator of territorial development and an essential tool for public policy 

formulation. 

The research provides a methodological framework applicable to similar regions, 

contributing to the understanding of uneven development mechanisms. Future research 

directions include expanding GIS analyses, developing prospective models, correlating 

demographic indicators with regional development processes, and strengthening 

interdisciplinary approaches for territorial cohesion policies. 
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