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1 Introduction

Population change, driven by factors such as birth rates, death rates, migration, 
partnership relations, and aging, has profound implications for human societies and 
the environment. Over the past century, the world has witnessed unprecedented 
population growth, leading to global shifts in demographics and dominant urban-

-
lation change on the environment, society, and economy is crucial for sustainable 
development.

Population aging, in line with fertility decline, is the most relevant demographic 
phenomenon in the 21st century in the developed world. Both phenomena are expected 
to be increasingly prevalent in most of the remaining countries in the world. The 
demographic transition to low mortality and low fertility (now below the replacement 
level in Western societies), and the associated aging and shrinking of the working-
age population, are some of the most dominant challenges for a prosperous future of 
many countries. The expected changes threaten the functioning of labor markets, the 
adaptability of societies, and the sustainability of pension and healthcare systems, 
and public budgets. The old-age dependency ratio is rising, whereas the working-age 
population is declining, processes that will escalate in the future. Therefore, methods 
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and policies to mitigate the challenges of demographic change have become increas-
ingly relevant for researchers and policymakers (Zaiceva and Zimmermann 2016).

This introductory section explores these interconnections, analyzing how popula-
tion dynamics impact ecological systems, social structures, and economic models, 
while also discussing the challenges and opportunities these changes present.

1.1 Population change and the environment

most parts of the world, leading to slower population growth and profound shifts in 

2023), growth is moderating, and in some regions populations are stabilizing or even 
shrinking. The world’s population is expected to peak in the mid-2080s, while still 

2024 -
sures remain acute because they are shaped not only by the number of people but 
also by patterns of consumption, technological choices, and institutional capacity to 
manage natural resources.

by earlier demographic projections, the pressures of urbanization and economic 
development are intensifying. Expanding cities continue to encroach on wetlands, 
forests, and agricultural land, concentrating consumption and waste while fragment-
ing ecosystems (Seto et al., 2011). Deforestation, especially in tropical areas such as 

-
2005

The link between population and climate change is complex. Slower demographic 
growth tempers aggregate emissions, yet aging societies often exhibit energy-inten-
sive consumption patterns that maintain or even raise per capita carbon footprints. 
Wealthier nations, despite slower growth, continue to generate disproportionate 
emissions through high-consumption lifestyles, while emerging economies balance 
rising living standards with environmental costs (Matthews et al., 2012). Moreover, 
vulnerability to sea-level rise and extreme weather remains pronounced in densely 
settled coastal regions, where both historical settlement patterns and continuing 

Population change and the environment are bound by more than just the arith-
metic of growth. The demographic transition reshapes the scale and nature of envi-
ronmental challenges, with slower growth reducing some pressures but altered age 
structures, persistent urbanization, and widening consumption inequalities sustaining 
others. The central challenge lies in integrating demographic realities with sustain-
able resource use, climate mitigation, and equitable adaptation strategies.
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1.2 Population change and society

-
ing everything from public health to social structure and political stability. Societal 
responses may be diverse depending on the sign of the change.

Population growth can exacerbate social inequality, particularly in developing 

growth, leading to higher levels of poverty, unemployment, and limited access to 
essential services such as healthcare and education (Bloom & Canning, 2003

-
gle to provide adequate infrastructure and social services to meet the needs of a grow-
ing population (Cohen, 2006).

Conversely, in countries with declining populations, such as Japan and several 
European nations, there are concerns about aging populations and shrinking work-

strain on national budgets and potentially leading to intergenerational tensions over 
resource allocation (Lee & Mason, 2011).

healthcare, they also face challenges such as overcrowding, slums, and social frag-

led to the development of sprawling informal settlements with limited access to basic 
services, resulting in poor living conditions and health risks for millions of people 

2016).
-

ies, they often adopt new lifestyles and values, leading to changes in family struc-
tures, gender roles, and social norms. This can result in shifts in traditional social 

equality.
-

lation growth, particularly in areas with limited healthcare infrastructure, can lead to 
higher rates of disease transmission, malnutrition, and mortality. The spread of infec-
tious diseases such as cholera, malaria, and tuberculosis is more prevalent in densely 
populated regions with inadequate sanitation.

Conversely, in countries with aging populations, such as many European nations, 
there are concerns about the adequacy of healthcare systems to meet the needs of 
older citizens, particularly in terms of long-term care and chronic disease manage-

further straining social services and public pensions.

1.3 Population change and the economy

-
ing on the pace and nature of the demographic shifts. While population growth can 
provide a labor force that fuels economic expansion, rapid growth without corre-
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sponding increases in productivity or investment in infrastructure can lead to eco-
nomic challenges.

conditions are not met, rapid population growth can result in high unemployment 
rates, underemployment, and economic instability (Bloom & Canning, 2003).

On the other hand, in countries with declining populations, labor shortages can 
impede economic growth and reduce the potential for innovation. Countries such as 

-
put with a shrinking workforce. To counter this, many of these nations have turned 
to immigration to supplement their labor forces, although this brings its own set of 

2011).
The global trend of aging populations, particularly in developed nations, presents 

-

term care services. This places a burden on national economies as the working-age 
population shrinks and tax revenues decline. Moreover, older populations tend to 
save more and spend less, which can slow economic growth (Borsch-Supan, 2013).

increased demand for healthcare services, pharmaceuticals, and retirement planning, 
and decreased demand for products and services typically favored by younger demo-

-
kets, housing, and the overall structure of the economies.

such as agriculture, healthcare, and construction. However, large-scale migration can 
also strain local resources, particularly in urban areas, leading to competition for 

2014).

source of income, often contributing more to national economies than foreign aid 

and tensions can arise in receiving countries over labor market competition and social 
integration. Overall, while immigration may alleviate demographic pressures in the 
short and medium run, it is unlikely to “solve” the challenges of an aging population 

-
ket policies (Zaiceva et al., 2016).

1.4 The articles in the special issue

The articles featured in this special issue have successfully passed the journal’s strin-
gent peer review process, with authors diligently meeting the demands for multiple 
revisions of their initial submissions. We extend our gratitude to the editorial board 
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insightful suggestions and constructive feedback. The individual articles and the spe-

-

gas (GHG) emission predictions by thoroughly examining machine learning regres-
sion models. The authors show that incorporating economic metrics, such as pop-
ulation growth, GDP, and energy consumption, into emissions forecasting models 

environmental sustainability. Through meticulous experimentation and analysis of 

regression models to predict GHG emissions. The results are expected to improve 
existing methodologies, address critical research gaps, and promote a more sophis-
ticated understanding of the intricate dynamics that govern greenhouse gas emis-

more sustainable and resilient world.
The second article “The role of migration-innovation nexus for population aging” 

-
gration, technological innovation, and labor market dynamics in Western Europe 

various age groups of workers. The analysis draws on European labor force sur-

people aged 15 to 24, who are probably still in education, and older workers, who 

dynamic emerges between immigrants and native workers in their adulthood (25–54 
years). These patterns of complementarity and substitution are especially pronounced 

employment, address demographic challenges related to workforce aging in host 
countries, and maintain social integration objectives.

-

investigates multiple channels through which socioeconomic background, along with 

prospects in the developing economy of Pakistan. The empirical analysis reveals that 

determining individuals’ social and educational opportunities. The authors show that 
promoting intergenerational occupational mobility in developing countries requires 
a comprehensive strategy that includes government intervention across various sec-
tors. Decision-makers must prioritize education quality by integrating technology, 
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each province in Pakistan is crucial. Over the past decade, Pakistan has recorded the 

space technology and civil engineering. Moreover, fostering entrepreneurship and 
innovation by supporting startups, facilitating technology transfer, and improving 

portion of the population in Pakistan, regardless of gender, is involved in informal 
and precarious employment. Therefore, decision-makers must formalize the infor-
mal sector and create policies that promote decent work while reducing precarious 
employment.

-

the economic dynamics linked to interest groups that receive allowances and exert 
-
-

quences of raising transfer payments to members of interest groups who refrain from 

increased allowances boost private consumption among interest group members, 
they paradoxically lead to a decrease in the overall provision of public goods because 

model highlights a critical threshold beyond which, if allowances exceed a certain 
level, the provision of public goods and utilities is jeopardized. The study integrates 
theoretical analysis with sensitivity tests to evaluate the impacts of allowance levels, 
tax burdens, utility, and population growth rates. The results indicate that persistent 
increases in allowances may hasten the shift of working individuals to a non-working 
status, thereby destabilizing both the provision of public goods and the utility equi-

-

this context. The author uses data from 1960 to 2022 and employs empirical growth 

strength indices, to examine the impact of a shrinking working-age population on 
economic growth in the region. The 2SLS estimation results suggest that, while a 
higher share of the working-age population is associated with higher income per cap-

-
omies. Overall, these results highlight the need for appropriate policy measures to 
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2 Conclusion

Population change is one of the most powerful forces shaping the environment, 
society, and the economy in the modern world. While population growth can drive 

including resource depletion, environmental degradation, social inequality, and eco-
nomic sustainability. Conversely, population decline introduces its own set of prob-

patterns. To address these challenges, governments and policymakers must develop 
strategies that promote sustainable development, invest in human capital, and ensure 

dynamics and environmental, social, and economic well-being will be key to secur-
ing a prosperous and sustainable future.
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