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Abstract

This study, based on the Neo-Malthusian framework, examines the association between
population growth, resource scarcity, and political instability in 128 developing countries
from 1960 to 2022. Results show that rapid population growth is associated with higher
levels of political instability. This association appears stronger in low-income countries,
which generally exhibit weaker institutions, limited fiscal capacity, and lower carrying
capacity that coincide with greater sociopolitical tensions and inequalities. In contrast,
high-income developing countries tend to show greater resilience, associated with stronger
governance and technological adaptability. The findings highlight the importance of poli-
cies that strengthen governance, enhance resource management, and promote sustainable
development to address potential instability risks associated with demographic pressures.

Keywords: population growth; political instability; developing countries; neo-Malthusian;
governance; resource scarcity; carrying capacity

1. Introduction

The relationship between population growth, resource scarcity, and political instability
has long interested researchers across disciplines such as economics, political science, and
environmental studies. Building on the foundational ideas of Thomas Malthus [1], who
argued that unchecked population growth would inevitably outpace resource availability,
this study examines how Malthusian dynamics manifest in the modern era, with a particular
focus on the developing world. While Malthus’ theory has been criticized for its simplicity
and failure to account for technological advances that mitigate scarcity, its fundamental
premise—that rapid population growth exacerbates resource scarcity and stresses socio-
political systems [2,3]—may still remain relevant in explaining today’s challenges related
to population pressure [4].

Since the mid-20th century, developing countries have undergone profound demo-
graphic transformations. According to the World Bank [5], their combined population
rose from approximately 2 billion in 1960 to over 6 billion in 2022. This rapid increase,
shaped by high fertility rates, reductions in mortality, and delayed demographic transitions
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relative to the developed world, has placed growing demands on both physical resources
and institutional systems [6]. However, demographic expansion has not always been
matched by proportional improvements in resource availability, technological capacity, or
infrastructure development. As a consequence, demand for essential commodities—such
as arable land, freshwater, and energy—has in many settings exceeded sustainable sup-
ply. This imbalance has sometimes constrained governments’ ability to ensure equitable
access to basic goods and services. In such contexts, resource competition and institutional
stress may interact with existing vulnerabilities, potentially complicating governance and
increasing the likelihood of political frictions [6].

The Sahel region offers a striking and instructive example of these dynamics. Its
population expanded from roughly 30 million in 1950 to about 135 million in 2022, and pro-
jections suggest that it may exceed 300 million by 2050 [7]. This rapid demographic growth
has been accompanied by heightened pressure on fragile ecosystems, including deforesta-
tion, overgrazing, and unsustainable agricultural practices that contribute to desertification
and land degradation. In addition, reliance on limited water resources—exacerbated by
prolonged droughts and other climate-related stressors—has made it increasingly difficult
for communities to sustain livelihoods. Lake Chad, for instance, has contracted by more
than 90 percent since the 1960s, substantially reducing local economic activity and com-
pounding livelihood insecurity [7,8]. While population growth is by no means the sole
factor underlying such environmental and social challenges, it has interacted with climatic,
economic, and governance factors in complex ways that have occasionally coincided with
increased social tensions and political volatility.

These interconnected demographic and environmental pressures have significant
implications for political governance. States play a central role in mediating the effects of
population growth and resource demand through policy design, institutional capacity, and
social management [9,10]. Effective governance can help mitigate pressures by promoting
equitable resource allocation, encouraging sustainable development, and strengthening
infrastructure resilience. Yet, in contexts where resource constraints persist or worsen
amid continuing population growth, governments often face mounting challenges in
maintaining stability. Competition for scarce goods and unequal access to critical resources
may contribute to localized grievances, population displacements, or broader social unrest.
While these outcomes vary substantially across countries, the cumulative strain produced
by rapid demographic growth and resource limitations can, in certain conditions, be linked
to increased political fragility.

In this respect, the possible association between Malthusian population dynamics
and political instability in the developing world warrants systematic empirical investiga-
tion. The notion that population pressures may interact with structural and institutional
weaknesses to influence stability outcomes is neither uniform nor deterministic; rather, it
depends on varying national capacities, governance quality, and levels of economic devel-
opment. Some countries have managed to accommodate demographic growth through
technological adaptation and effective policy reform, while others have struggled to absorb
the accompanying social and environmental pressures. Understanding this variation is
therefore vital for illuminating the broader relationship between population change and
political outcomes in the post-1960 developing world. Accordingly, this study explores
how Malthusian dynamics—particularly the interactions between population growth and
resource scarcity—may be associated with levels of political instability across developing
countries between 1960 and 2022 under a cross-national time-series framework. Specifically,
it examines two primary questions:

(1) To what extent is population growth statistically associated with political instability
across developing countries?
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(2) Does this association differ between lower-income and higher-income developing
countries, reflecting potential heterogeneity by level of economic development?

The remainder of this paper is organized as follows: Section 2 reviews the theoretical
perspectives and related empirical literature; Section 3 presents the data, model, and
methodological framework; Section 4 reports and interprets the empirical results; and
Section 5 concludes with implications for policy and future research.

2. Literature Review
2.1. Malthusian View on Population Growth and Critiques

Thomas Malthus’ [1] seminal work, An Essay on the Principle of Population, laid
the foundation for understanding the relationship between population growth and re-
source scarcity. Malthus argued that population, if unchecked, grows exponentially while
food production and other resources grow linearly. This imbalance, he claimed, would
inevitably lead to the “Malthusian trap” driven by resource scarcity, famine, and polit-
ical turmoil. Malthus’ theory emphasizes the limits of natural resources in sustaining
unchecked demographic expansion, asserting that population growth would outpace food
supply unless controlled by “positive” checks (e.g., famine, disease, war) or “preventive”
checks (e.g., delayed marriage, reduced fertility). While Malthus” ideas have been influen-
tial, they have also faced significant criticism. Key critiques focus on his failure to anticipate
technological advancements and the transformative role of human ingenuity in resource
management. Technological innovations, particularly in agriculture, such as the Green
Revolution, have dramatically increased food production, challenging the inevitability of
Malthusian crises [11].

While Malthus’ ideas [1] have been influential in shaping the understanding of the rela-
tionship between population growth and resource scarcity, they have also faced significant
criticism, particularly from the Cornucopian perspective, which is closely aligned with the
work of Ester Boserup. Malthus failed to anticipate the transformative role of human inge-
nuity and technological advancements in overcoming resource limitations. Boserup’s [11]
theory of agricultural intensification forms a central pillar of the Cornucopian argument,
asserting that population growth is not a threat but a catalyst for innovation. Specifically,
Boserup [11] suggested that population pressure itself drives societies to develop more
efficient agricultural methods, such as the adoption of high-yield crops, improved irrigation
systems, and mechanization, enabling them to meet growing resource demands and avoid
the Malthusian trap. By framing resource scarcity as a challenge that spurs innovation
rather than an insurmountable limit, Boserup directly challenges Malthus” assumption of
fixed resource constraints.

2.2. Application of Malthusian Framework in Contemporary Context

Neo-Malthusianism revisits and expands on Malthus’ original concerns, adapting
them to modern environmental challenges. While some modern theorists acknowledge
the temporary benefits of technological advances, as emphasized by Cornucopians, they
maintain that population growth is ultimately constrained by the carrying capacity of the
planet, a principle that remains central to Neo-Malthusian thought [2,12].

Although the Malthusian framework has been widely used to explain population
growth in the pre-industrial revolution context [13,14], scholars have increasingly applied
its principles to address modern economic and environmental challenges. For instance, in
pre-industrial societies, population growth was primarily constrained by food production
capacity, as initially proposed by Malthus. However, the framework has been expanded
in contemporary contexts to include the complex interplay between population growth,
resource consumption, and environmental degradation. Unlike pre-industrial societies,
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where food production was the main limiting factor, modern applications of the Malthusian
framework consider a broader range of resource constraints, such as energy supply [15],
water scarcity [16], and the effects of climate change. Such expansions illustrate the contin-
uing relevance of Malthusian principles in analyzing resource challenges associated with
population growth in the modern era.

Furthermore, Neo-Malthusian ideas have increasingly been applied to understand-
ing the socio-political implications associated with population pressure, particularly in
developing countries. A recurring theme is that population growth may be linked with
increasing resource scarcity, which in turn tends to be associated with a higher probability
of socio-political tensions or unrest. Urdal [17] found that in India (1956-2002), regional
population pressure on natural resources was statistically associated with an increased
risk of political violence, particularly armed conflict, under conditions of land scarcity
and declining agricultural wages. Similarly, Jstby et al. [18] observed that in provinces
of Indonesia, high population growth was correlated with a greater likelihood of routine
violence, particularly when combined with pronounced horizontal inequalities between
religious groups, which appeared to reinforce social segmentation and grievances. Like-
wise, Adanu [19] finds that countries with high population density are associated with
more frequent violent conflict events, where population densities exceeding 2293 persons
per square kilometer were linked to increased conflict risks. The same study also shows
that institutional quality, particularly the strength of corruption control, mitigates the
conflict-enhancing associations of oil production and lower income levels. These findings
underscore the continued relevance of Neo-Malthusian principles in explaining the socio-
political patterns associated with population growth, particularly in resource-constrained
and institutionally fragile contexts.

However, the broader body of empirical evidence regarding Neo-Malthusian claims
remains mixed and context-dependent. For instance, Buhaug and Urdal [20] found no
consistent evidence of statistical association between rapid urban population growth and
higher risk or frequency of political violence in cities. Instead, their results indicated that
urban social disorder was more closely correlated with economic shocks, weak political
institutions, and ongoing civil conflict. Similarly, Urdal [21] found only limited and incon-
sistent relationships between population pressure, resource scarcity, and the likelihood of
armed conflict. Although high population growth and land scarcity occasionally exhibited
a positive correlation with conflict, these associations lacked robustness across time, space,
or datasets. These mixed findings suggest that Neo-Malthusian ideas have been widely
tested in contemporary developing-country contexts to assess their relevance to different
forms of socio-political conflict—with results offering partial, and at times contradictory,
evidence of association rather than direct causation within the framework.

Taken together, the evidence indicates that Neo-Malthusian relationships are best un-
derstood as conditional associations rather than linear or deterministic causal mechanisms.
Population growth can, under certain economic, environmental, and institutional contexts,
coincide with resource scarcity and social tension; however, these links depend on a range
of mediating variables such as governance capacity, economic inequality, and environ-
mental management. The Neo-Malthusian framework therefore continues to provide a
useful analytical lens for examining the associations among population dynamics, resource
stresses, and socio-political change, while acknowledging the diversity and complexity of
these relationships in the modern developing-country context.

2.3. Literature Gap and Research Contribution

Although Neo-Malthusian ideas have been widely examined in modern contexts,
much of the existing literature relies heavily on case studies, limiting the generalizability
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of findings across developing countries. Studies like Urdal [17] and Ostby [18] offer
valuable insights into specific regions, such as India and Indonesia. However, their case-
specific focus makes it difficult to draw broader conclusions about the relationship between
population pressure, resource scarcity, and socio-political outcomes in other parts of the
developing world. Moreover, such case studies often focus on specific instances of conflict
or unrest that may be shaped by unique historical, cultural, or institutional factors, limiting
cross-regional comparability. This narrow focus restricts the identification of broader
patterns or trends that may be applicable across developing countries.

To move beyond these case-specific limitations, the present study undertakes a cross-
national, time-series analysis covering a large sample of developing countries over multiple
decades. This design enables the examination of both temporal and spatial variations
in population growth and political instability, thereby capturing long-term trends that
single-country studies cannot reveal. By employing panel data techniques, the study sys-
tematically tests whether increases in population pressure are associated with heightened
risks of political instability, while accounting for economic, institutional, and demographic
heterogeneity across countries. This comparative framework allows for the identification of
broader, generalizable associations between population dynamics and political outcomes,
offering a more robust empirical basis for understanding Neo-Malthusian mechanisms
across the developing world.

Furthermore, much of the existing literature focuses on specific forms of socio-political
conflicts—such as social unrest [20] or ethnoreligious violence [18] while overlooking
broader and more structural dimensions of political stability. Political instability is a com-
plex, multifaceted concept that extends beyond visible episodes of violence, encompassing
deeper structural issues such as government effectiveness, regime durability, large-scale in-
ternal displacement, and the gradual erosion of state authority. By focusing predominantly
on acute and easily measurable events such as armed conflict or riots, many studies may
fail to capture the slower, systemic pathways through which population pressure under-
mines political stability. In contrast, the present study moves beyond a single-dimensional
conception of political instability by adopting a multidimensional analytical perspective
that captures the interplay between violent, non-violent, and institutional forms of do-
mestic conflict. This broader approach recognizes that political instability manifests not
only through overt episodes of violence but also through subtler forms of institutional
disruption and governance erosion. By incorporating these multiple dimensions, the study
provides a more holistic understanding of how population pressure interacts with diverse
expressions of political instability across developing countries.

Another notable gap in the literature is the lack of comparative studies that differ-
entiate among groups of developing countries based on their varying levels of economic,
institutional, and governance development. Most research treats the developing world
as a homogeneous category, overlooking substantial differences in countries’ capacities
to address population-related pressures through effective policy design and resource
management. By explicitly accounting for heterogeneity across developing countries at
different levels of economic development, the present study offers deeper insights into how
structural capacity and resource constraints condition the association between population
growth and political instability, thereby advancing comparative research within the Neo-
Malthusian framework. This heterogeneity-based approach not only highlights the uneven
vulnerability of developing countries to demographic pressures but also underscores the
role of economic development as a mitigating or amplifying factor shaping this association
across the developing world.

Building on these conceptual and empirical extensions, the study directly responds to
the key limitations identified in the existing literature by integrating a cross-national, multi-
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dimensional, and heterogeneity-sensitive approach. This design enables a more systematic
examination of how population growth is associated with political outcomes under varying
economic contexts, contributing both theoretical refinement and empirical breadth to the
Neo-Malthusian debate. Hence, to address these gaps, this study sets out two overarching
research objectives: (1) to assess whether population growth is associated with greater
political instability in developing countries, and (2) to examine whether this association
between population growth and political instability is more pronounced in poorer devel-
oping countries compared to their relatively wealthier counterparts. By addressing these
objectives, the study seeks to provide a more comprehensive understanding of Malthusian
dynamics and their implications for political outcomes across the developing world.

2.4. Mechanisms and Research Hypothesis

The relationship between population growth and political instability (H1) is theorized
to operate through the mechanism in which rapid demographic expansion places substan-
tial pressure on natural resources, infrastructure, and governance, especially in developing
countries. Malthus [1] contended that unchecked population growth inevitably outpaces
resource availability, resulting in scarcity and socio-political stress. In contemporary con-
texts, Neo-Malthusian perspectives argue that the persistent mismatch between population
growth and resource supply exacerbates socio-economic inequalities and intensifies compe-
tition over essential resources such as food, water, and arable land. These pressures, in turn,
heighten grievances among marginalized groups [2,12]. As population growth increases
the demand for these essential resources, institutional capacities are often overwhelmed,
reducing governments’ capacity to manage these demands effectively [6]. This strain on
governance results in reduced provision of public services, erosion of institutional legiti-
macy, and widespread dissatisfaction. Collectively, these dynamics increase the likelihood
of political instability, including dysfunction of the state, civil unrest, and violent conflict.

H1. Higher population growth increases the likelihood of political instability in developing countries.

The second hypothesis (H2) extends this argument by proposing that the destabilizing
effects of population growth are more pronounced in poorer developing countries than
in their relatively wealthier counterparts. As Adanu [19] notes, poorer developing coun-
tries often lack the institutional and financial capacity to manage the challenges posed
by rapid population growth effectively. As population growth accelerates, these coun-
tries are more likely to exceed their carrying capacity—the ability of their ecosystems and
institutions to meet population needs sustainably. Limited access to resources such as
arable land, freshwater, and energy—combined with weak governance and inadequate
infrastructure—exacerbates the socio-political consequences of resource scarcity. This strain
on carrying capacity intensifies competition over dwindling resources, deepens inequal-
ities, and fosters grievances that can escalate into political instability [18]. In contrast,
relatively wealthier developing countries are more likely to possess governance systems
and technological advancements that enable them to expand or enhance their carrying
capacity. These countries are better equipped to mitigate the pressure of population growth
through effective policy interventions, investments in infrastructure, and innovations in re-
source management—such as agricultural intensification. These strategies enable relatively
wealthier developing countries to manage population-resource dynamics better and reduce
the risks of political instability [19]. This disparity underscores the hypothesis that poorer
developing countries—with their limited institutional and resource capacities—are more
vulnerable to the destabilizing effects of population growth as they approach or exceed
their carrying capacity, whereas wealthier counterparts tend to be more resilient.
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H2. The effect of higher population growth on political instability is more pronounced in poorer
developing countries compared to relatively wealthier developing countries.

3. Methods
3.1. Study Focus

This study employs a cross-national time-series (CNTS) approach to examine the
association between population growth and political instability. The temporal scope covers
1960-2022, a period chosen for its consistent and comprehensive data availability across
countries for both variables. The analysis focuses on developing countries, following the
International Monetary Fund'’s classification of emerging and developing economies, a
standard widely adopted in the comparative political economy literature (e.g., [22-24]).

The focus on developing countries is motivated by the distinct demographic and
governance dynamics that characterize these contexts. Developing economies typically
experience higher population growth rates, which can place pressure on limited economic
resources, infrastructure, and administrative capacity—factors commonly associated with
heightened political instability. By concentrating on this country group, the study aims to
explore how variation in population growth correlates with patterns of political instability
and to identify structural and institutional conditions under which this association becomes
more pronounced.

The sample comprises 128 developing countries, yielding an unbalanced panel of
3425 country-year observations covering the period 1960-2022. The panel is unbalanced
due to variations in data availability across countries and years, largely resulting from gaps
in official reporting and differences in the timing of data collection. In particular, many of
the World Bank and related macroeconomic indicators begin at different starting years for
different countries, which naturally contributes to uneven coverage across the sample. No
imputation, interpolation, or outlier adjustment procedures were applied, as the analysis
relies entirely on available country-year observations. This approach was adopted to
maintain transparency and consistency with the original data sources, ensuring that the
results reflect observed rather than estimated values. Such treatment of missing data
follows common practice in cross-national time-series analyses, where differences in data
availability are viewed as part of the underlying empirical reality of developing countries
(e.g., [22,25,26]). Nonetheless, we acknowledge that the unbalanced nature of the panel
may limit comparability across countries and slightly reduce statistical efficiency. However,
because missingness is primarily associated with data reporting differences rather than
outcome variation, it is unlikely to introduce systematic bias into the estimated associations.

3.2. Key Variables

The independent variable—population growth—is measured as the annual percentage
change in a country’s de facto population, incorporating births, deaths, and net migration,
using data from the World Bank [5]. This indicator provides a valid and comparable
measure of demographic change across countries and time because it accounts for both
natural and migratory population movements rather than relying solely on crude birth or
death rates. Expressing population change in percentage terms standardizes differences in
country size and ensures that the measure reflects true relative growth dynamics rather
than absolute population levels, capturing demographic trends that are empirically and
conceptually consistent with global population statistics frameworks.

The dependent variable—political instability—is measured using the Domestic Con-
flict Index developed by the Cross-National Time-Series (CNTS) dataset [27]. Concep-
tually, political instability refers to the frequency and intensity of events that disrupt or
threaten the continuity, legitimacy, and effective functioning of political institutions. The
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CNTS Domestic Conflict Index compiles commonly used indicators of domestic conflict
in the political economy literature (e.g., [28,29]) and provides a standardized measure
across countries and years. The index provided by the CNTS dataset [27] combines eight
components—anti-government demonstrations, riots, strikes, government crises, purges,
assassinations, revolutions, and guerrilla warfare—that together capture a wide spectrum
of political unrest through constructing a weighted version of this index, assigning the
following weights: assassinations (25), strikes (20), guerrilla warfare (100), government
crises (20), purges (20), riots (25), revolutions (150), and anti-government demonstrations
(10). For each country-year, the value of each component is multiplied by its weight; the
results are summed, multiplied by 100, and divided by 8 to produce the composite score.

This weighted composite provides a comprehensive measure that integrates both
violent and non-violent manifestations of domestic conflict, aligning conceptually with
Margolis [30], who defines political instability as encompassing disruptions in formal polit-
ical structures—such as government crises and purges—and societal responses, including
riots, demonstrations, and revolutions, that challenge state authority. The inclusion of
guerrilla warfare and assassinations further captures the overlap between formal authority
and violent dissent. Taken together, the components of the CNTS Domestic Conflict Index
offer a nuanced operationalization of political instability that reflects both elite-driven and
mass-based sources of regime disruption within each country-year.

In addition, we also control for a range of factors that may influence the relationship
between population growth and political instability identified in the literature. These
control variables include:

e  Economic Development: Measured by GDP per capita in current USD, this variable
reflects the overall level of a country’s economic well-being. Higher economic devel-
opment is often associated with greater political stability, as it enables governments
to invest in infrastructure, education, and public services, reducing grievances and
fostering social cohesion.

e Democracy: Based on the average score of the V-DEM dataset in line with existing
literature [31,32], ranging from 0 (no democracy) to 5 (full democracy), across five key
aspects—electoral, liberal, participatory, deliberative, and egalitarian—this variable
captures the level of democratization. These aspects reflect different dimensions of
democracy, such as the protection of civil liberties (liberal), equal access to political
power (egalitarian), inclusive participation (participatory), free and fair elections
(electoral), and reasoned, informed debate in decision-making processes (deliberative).
Democratic regimes may result in better political stability than authoritarian systems
by balancing accountability, representation, and societal expectations [33]

e Elections: The presence of elections is measured as a binary variable in a country-
year (1 = election held, 0 = no election), capturing whether a legislative or national
leader election took place [23]. This variable is included because electoral periods
often heighten political competition and tensions, increasing the likelihood of political
instability, especially in contexts with highly contested outcomes.

e Natural Resources: This variable is measured by resource rents as a percentage of
GDP, serving as a proxy for natural resource dependency. Resource wealth can have
dual effects: it may stabilize political systems by providing financial resources for
governance or destabilize them through mismanagement, corruption, or the so-called
“resource curse,” where heavy reliance on natural resources undermines long-term
political stability [34].

e  Military Spending: Measured as a percentage of GDDP, this variable reflects a govern-
ment’s allocation of resources toward internal security or conflict preparedness—factors
that can significantly influence political stability. While higher military spending may
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deter unrest and strengthen state control, it can also signal underlying instability,
divert resources from essential social services, or exacerbate tensions in fragile political
environments [35].

e  Foreign Aid: Total foreign aid received (sourced from the OECD Development Assis-
tance Committee database) is included as a variable, reflecting the external financial
support provided to a country. Foreign aid can influence political stability in multiple
ways: it may support governance reforms, strengthen institutions, and provide re-
sources for development, thereby reducing instability [36]. However, it can also create
dependency, distort domestic policies, or fuel corruption and elite capture, particularly
in countries with weaker accountability mechanisms [37].

e  Urbanization: The share of people living in urban areas—as defined by national statis-
tical offices—expressed as a percentage of the total population. A country with higher
rates of urbanization is more likely to exhibit greater political stability, as concentrated
populations in urban centers foster stronger state presence, administrative control,
and economic interdependence between citizens and institutions. Together, these
factors enhance the government’s capacity to manage public demands, deliver public
goods, and maintain social order, thereby strengthening the durability of political
stability [38].

These variables capture institutional, economic, and structural factors that potentially
influence political stability across countries, although omitted-variable bias still cannot be
entirely ruled out.

3.3. Empirical Modeling

To assess the baseline association between population growth and political instability,
the study employs a two-way fixed-effects (2WEFE) regression model, which accounts for
unobserved heterogeneity across both countries and years. Country fixed effects control
for time-invariant national characteristics, such as geography and institutional history,
while year fixed effects capture global shocks, including economic crises and technological
diffusion. The Hausman test supports the use of the fixed-effects model over the random-
effects specification at below the 5% significance level, indicating that unobserved country-
specific effects are correlated with the explanatory variables and that the fixed-effects
approach is more appropriate for producing consistent estimates. The baseline model is
specified as:

PolStability;, = ag + a1 PopGrowth;, + a) Xy + T; + ps + €3 (1)
where
e PolStability; is the dependent variable (political instability) for country i and year ¢,
e PopGrowthj is the key explanatory variable of population growth,
e  Xj represents the set of independent variables mentioned in Section 3.2.
e T, is the year-fixed effect,
e 4 is the country-fixed effect,
e  ¢j; is the error term.

Following the baseline regression results addressing H1, we conducted a heterogeneity
analysis to test H2 by splitting the sample into relatively poorer and wealthier developing
countries. A common method to distinguish income groups is based on the World Bank’s [5]
income classification, which categorizes countries into four income groups: “Low-Income,”
“Lower-Middle-Income,” “Upper-Middle-Income,” and “High-Income.” For this analysis,
the “poorer” country-year group comprises countries classified as Low-Income and Lower-
Middle-Income, while the “richer” country-year group comprises Upper-Middle-Income
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and High-Income countries. Because countries may transition between income groups (e.g.,
from lower-middle-income to upper-middle-income) during the study period, a single
country can appear in multiple subgroups across different years. As a result, the total
number of country appearances in subgroup analyses may exceed the number of unique
countries in the baseline sample. This dynamic classification approach reflects the nature of
countries’ economic trajectories and allows the heterogeneity analyses to more accurately
capture these temporal changes [39].

3.4. Robustness Checks
To ensure robustness, four complementary estimation strategies were employed:

e An alternative dependent variable: The Political Stability and Absence of Vio-
lence/Terrorism Index from the Worldwide Governance Indicators (WGI) [40], which
is widely used in the existing literature (e.g., [41,42]), was adopted for sensitivity
analysis to ensure that the results are not driven by the specific operationalization of
political instability.

e Additional covariates to mitigate potential omitted-variable bias. These include income
inequality (measured by the post-distribution Gini coefficient of household income),
colonization status (a binary variable indicating whether a country was historically
colonized), and ethnic fractionalization (an index measuring the probability that two
randomly selected individuals belong to different ethnic groups). These variables
capture long-term institutional, socioeconomic, and structural factors that may co-
vary with both population growth and political stability. However, they were not
included in the baseline model, as their inclusion substantially reduced the number of
observations, potentially compromising cross-national and temporal coverage.

o  Panel-Corrected Standard Errors (PCSEs) and Feasible Generalized Least Squares
(FGLS): These estimation techniques were employed to mitigate heteroskedasticity
and serial correlation in the panel [43,44]. Addressing these issues is essential because
cross-national panel data often exhibit non-constant error variances across countries
and temporal dependence within countries, which can bias standard errors and lead
to inefficient or misleading statistical inferences. Using PCSEs and FGLS therefore
helps mitigate contemporaneous correlation and heteroskedastic error structures,
enhancing the reliability and efficiency of coefficient estimates in long time-series,
cross-sectional datasets.

e System Generalized Method of Moments (System GMM): This estimator was em-
ployed to mitigate potential endogeneity and dynamic feedback in the relationship
between population growth and political instability, using lagged levels and differ-
ences in endogenous regressors as instruments [45,46]. System GMM is particularly
suitable for panels with a large number of countries and moderate time periods, en-
abling consistent estimation in the presence of unobserved country-specific effects,
reverse causality, and autocorrelation. By exploiting both cross-sectional and temporal
variations while controlling for potential endogeneity, this approach strengthens the
causal inference and robustness of the empirical results.

Together, these robustness checks provide reassurance that the observed association
is not unduly influenced by measurement choices, model specifications, or estimation
techniques. The consistency of the results across alternative approaches suggests a stable
and robust association between population growth and political instability in developing
countries. All variables employed in the analysis are summarized in the descriptive
statistics reported in Table 1, which provides a clear overview of their distribution, range,
and variability across the sample.
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Table 1. Descriptive Statistics.

Variable

Details

Mean SD Min Max Source

Population
Growth

Political
Instability

Political
Stability

Economic

Development

Democracy

Election

Natural
Resource

Military
Spending

Foreign Aid

Urbanization

Income
Inequality

Colonized

Ethnic Frac-
tionalization

The annual population growth rate for year t
is the percentage increase in the midyear
population from year t — 1 to year t,
calculated using the exponential

growth formula.

Composite index weighted by conflict-related
events: Assassinations (x25), Strikes Political
Instability (x20), Guerrilla Warfare (x100),
Government Crises (x20), Purges (x20), Riots
(x25), Revolutions (x150), Anti-Government
Demonstrations (x10). Sum of weighted
events x 100 + 8.

Index of political stability and absence of
violence/terrorism; higher values indicate
greater political stability.

Level of GDP per Capita in current US
Dollars (logged).

A continuous variable (ranging from 0 to 1)
representing the level of democracy,
calculated as the average of five V-DEM
democracy scores for each country-year.

A binary variable indicating whether a
legislative or executive election is being held
nationally in a given year (1 = election held,
0 = no election).

A proxy to measure the level of natural
resource dependency by calculating the
natural resource rent value relative to the
national GDP.

A proxy to measure the level of militarization
by calculating the military spending
expenditure relative to the national GDP.
Foreign aid refers to the country-year’s
amount of foreign aid received in either the
form of concessional loans (after accounting
for repayments) and grants from other
countries and multilateral institutions (in
$10,000 USD) (logged).

The share of people living in urban areas—as
defined by national statistical
offices—expressed as a percentage of the
total population.

Gini Coefficient in household income
post-redistribution—ranges from 0 (perfect
equality) to 100 (perfect inequality).
Indicates whether a country was historically

colonized by a foreign power. Binary variable:

1 = Former colony, 0 = Never colonized.
Measures the probability that two randomly
selected individuals belong to different ethnic
groups. Reflects the level of ethnic diversity.
Index between 0 and 1 (higher values —
greater ethnic diversity).

1.67 136 —385 1179 [4]

5092.79  44,348.36 0.00 1,707,875.00 [27]

—0.46 09500 —-3.31 1.38 [40]

7.02 1.41 3.13 11.59 [4]

0.26 0.19 0.04 0.84 [31]

0.24 0.43 0.00 1.00 [31]

8.14 11.19 0.00 71.34 [4]

2.45 256  0.00 34.38 [4]

4.37 2.90 —4.61 10.27 [4]

50.05 25.01 2.08 100 [4]

41.43 7.40 20.40 65.20 [47]

0.79 0.41 0 1 [48]

0.48 0.27 0 0.89 [49]
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4. Results
4.1. Baseline Results

The baseline estimation (Table 2, Model 1) reveals a positive and statistically significant
association between population growth and political instability (3 = 1777.63, p < 0.05). A
one-percentage-point increase in population growth corresponds to an estimated 1778-unit
increase in political instability across the 128 developing countries in the sample from
1960 to 2022. The positive sign and significance of the coefficient indicate that population
growth remains a meaningful factor associated with variations in political instability
across developing countries. The results provide empirical support for Hypothesis 1,
confirming a consistent and statistically significant association between the two variables
in the baseline specification.

Table 2. Regression Results of Population Growth on Political Instability (Part I).

Model 1 Model 2~ Model 3™ Model 4
. 1777.63 ** 1870.65 ** 1651.69 * —0.03 **
Population Growth (829.52) (960.67) (853.15) (0.01)
Economic Development 3212.08 *** 1925.48 454415 0.08 ***
(949.93) (1467.84) (1545.83) (0.02)
Democracy —10,275.04  —20,184.40 * 5210.23 —0.28 *
(7243.63) (10,573.97) (9707.37) (0.16)
. —2135.54 —3185.50 —1106.54 0.06 **
Election (2018.51) (2528.90) (3276.74) (0.03)
—43.5212 —60.70 —49.9012 —0.00
Natural Resource (102.50) (130.39) (155.34) (0.00)
Military Spending —516.95 —634.71 —700.64 0.01
(435.99) (575.47) (765.92) (0.01)
Foreign Aid 1045.22 #* 1824.01 *** 1299.01 *** 0.00
(340.31) (663.55) (377.97) (0.01)
o 37.11 —22.79 301.56 *** 0.00
Urbanization (54.56) (71.10) (86.89) (0.00)
Countries 128 110 58 122
N 3425 2540 873 1606
R? 0.01 0.02 0.01 0.09

***p <0.01,** p <0.05 *p <0.1. " Only include country-year samples that are classified as Low or Lower-Middle
Income. ** Only include country-year samples that are classified as Upper-Middle or High Income. ** Model
4 uses Political Stability as the dependent variable (see Table 1). Models 1-3 use Political Instability as the
dependent variable.

4.2. Heterogeneity Analysis

Model 2 in Table 2 restricts the analysis to low- and lower-middle-income developing
countries. The estimated coefficient for population growth is positive and statistically sig-
nificant ($ = 1870.65, p < 0.05), indicating that a one-percentage-point increase in population
growth is associated with an approximate 1871-unit rise in political instability. The rela-
tively stronger magnitude of this coefficient, compared with the baseline, highlights that the
association between demographic expansion and instability is particularly pronounced in
poorer developing economies. This result reflects that political instability in lower-income
contexts tends to be more sensitive to demographic pressures, where limited institutional
and fiscal capacity may constrain effective management of rapid population growth.

In Model 3, which covers upper-middle- and high-income developing countries, the
relationship remains positive but slightly weaker ( = 1651.69, p < 0.10). While the direction
of association mirrors that in Model 2, the effect size is smaller, indicating that relatively
more affluent developing countries exhibit a weaker link between population growth and
political instability compared to their poorer counterparts. This finding supports Hypothe-
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sis 2, showing that the association between the two variables diminishes as countries move
to higher income levels.

4.3. Alternative Dependent Variable

Model 4 employs the Political Stability and Absence of Violence/Terrorism Index from
the Worldwide Governance Indicators (WGI) as an alternative dependent variable to test
robustness. The results remain consistent in direction and significance: population growth
has a negative and statistically significant effect (3 = —0.036, p < 0.01), indicating that higher
population growth rates are associated with lower political stability. This robustness check
strengthens confidence in the main findings, demonstrating that the observed association
persists across alternative operationalizations of the dependent variable.

4.4. Additional Covariates

Table 3 presents the regression results after introducing additional covariates to ac-
count for potential omitted-variable bias. The inclusion of income inequality, colonization
status, and ethnic fractionalization slightly alters the sample composition, reducing the
number of observations from ranging from 1582 to 3214 due to missing data for these
variables. Across all model specifications, population growth remains positively and signif-
icantly associated with political instability. In Model 1 and Model 2, a one-percentage-point
increase in population growth corresponds to an estimated 1233- to 1968-unit rise in polit-
ical instability (p < 0.05). In Model 3 and Model 4, where ethnic fractionalization is also
included, the association remains statistically significant though smaller in magnitude,
with a change of approximately 282 to 410 units of instability per one-percentage-point
increase in population growth (p < 0.01). It is important to note that Model 2 is estimated
using a random-effects specification, as colonization status is a time-invariant variable
that would otherwise be absorbed by the country-fixed effects in a two-way fixed-effects
(2WFE) model. The use of random effects in this case allows the inclusion of colonial
history while maintaining comparability with the baseline estimations. Overall, consistent
with the baseline results, population growth is associated with an increase in political
instability across developing countries, even after incorporating additional covariates to
mitigate—though not fully eliminate—potential omitted-variable bias.

Table 3. Regression Results of Population Growth on Political Instability (Part II).

Model 1 Model 2° Model 3 Model 4
Population Growth 123298 %  1967.73*  28220%  410.44 ***
(610.98) (790.70) (135.19) (114.57)
Economic Development 1999507 2584707 20427 198.18
(708.44) (870.91) (141.25) (140.62)
b _8565.71*  —1132921*  —119860 220108
emocracy
(4285.15) (6597.96) (1029.22)  (820.89)
, _387.64 —2119.20 —66.68 —2.89
Election (1402.43) (1935.71) (358.74) (261.65)
—83.77 —85.59 —12.25 2091
Natural Resource (70.30) (95.63) (16.35) (13.17)
Military Spending —275.20 50355 —62.94 1057
(297.72) (394.22) (73.26) (54.16)
Foreign Aid 1183.10 **  1403.25**  101.40 * 113.37 #*
(241.67) (323.76) (58.50) (46.37)
o 16.18 20.60 2428 % 3.14
Urbanization (35.50) (50.03) (8.16) (7.11)
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Table 3. Cont.
Model 1 Model 2 Model 3 Model 4
Income Inequalit —436.30 *** 221.99 —27.53
quatty (129.75) (763.82) (32.41)

Colonized —8419.61 —122.50

olonize (5209.49) (632.32)
Ethnic Fractionalizati 221.99 493.74

thnic Fractionalization (763.82) (961.36)
Countries 128 128 114 108
N 2032 3214 2654 1582
R? 0.02 0.02 0.02 0.02

#**p <0.01,** p<0.05 *p <0.1. " The model is estimated using random effects because the colonization variable is
time-invariant and therefore cannot be included in a fixed-effects specification, as it would be absorbed by the
country effects.

4.5. Alternative Empirical Modeling

Robustness was further examined through three complementary estimation
techniques—Panel-Corrected Standard Errors (PCSEs), Feasible Generalized Least Squares
(FGLS), and System Generalized Method of Moments (System GMM)—as presented in
Table 4. Across all specifications, population growth continues to exhibit a positive and
statistically significant association with political instability, confirming the robustness of
the main results. Under the PCSE and FGLS estimators, the coefficient for population
growth remains substantial and significant, ranging from 1778 to 2521 units, suggesting
that higher population growth rates are systematically associated with elevated levels of
political instability. These results reinforce the consistency of the findings under alternative
estimation methods that account for heteroskedasticity, contemporaneous correlation, and
serial dependence in the panel data structure.

Table 4. Alternative Empirical Modeling Regression Results of Population Growth on Political

Instability.

PCSE FGLS System GMM
L. Political Instability 0(341:);*

) 1777.63 ** 2521.36 *** 1638.77 **
Population Growth (786.19) (649.43) (728.87)
Economic Development 3212.08 *** 1833.35 *** 1409.40 ***

(1184.71) (623.46) (589.04)
Democracy —10,275.04 —11,019.44 ** —7227.67 **
(7454.88) (4535.84) (3488.51)
, —2135.54 —1979.58 —1289.07 *
Election (1597.44) (1777.42) (775.74)
—43.52 —200.27 *** —106.32*
Natural Resource (65.10) (75.12) (61.30)
. . —516.95 * —511.22 —368.96 **
Military Spending (279.77) (311.33) (161.92)
Foreign Aid 1045.22 ** 1926.99 *** 1133.42 **
(506.34) (273.89) (449.32)
o 37.11 12.09 10.79
Urbanization (63.30) (35.33) (24.00)
AR(1) p-value 0.00
AR(2) p-value 0.48
Sargan p-value 0.18
Hansen p-value 0.86
Countries 128 128 128
N 3425 3425 3375
R? 0.01

Note: **p <0.01, ** p < 0.05, * p < 0.1. PCSE, Panel-Corrected Standard Errors; FGLS, Feasible Generalized Least
Squares (FGLS); System GMM, System Generalized Method of Moments.

https://doi.org/10.3390/50c16010010


https://doi.org/10.3390/soc16010010

Societies 2026, 16, 10

15 of 21

In the System GMM model, which further addresses potential endogeneity and dy-
namic feedback, a one-percentage-point increase in population growth is associated with a
1638-unit rise in political instability (p < 0.05). The Arellano-Bond AR(1) test rejects the null
of no first-order serial correlation (p = 0.00), while the AR(2) test fails to reject the null of no
second-order autocorrelation (p = 0.48), confirming that the model residuals are appropri-
ately specified. The Sargan (p = 0.18) and Hansen (p = 0.86) over-identification tests both
support the validity of the chosen instruments, indicating that the instruments used are
not correlated with the error term and that the model is not over-fitted. Collectively, these
diagnostic results suggest that the System GMM estimator effectively mitigates—although
cannot entirely rule out—endogeneity concerns by controlling for unobserved heterogene-
ity, feedback effects, and reverse causality. Taken together, the results consistently indicate
that population growth is positively associated with political instability across all modeling
strategies, underscoring the robustness of this relationship.

5. Discussion and Conclusion
5.1. Interpretation of the Results

The existing literature on Neo-Malthusian ideas often relies heavily on case studies and
focuses narrowly on specific forms of conflict, neglecting broader structural dimensions
of political instability. Moreover, comparative analyses that account for economic and
governance variations among developing countries remain limited, frequently treating
these nations as a homogeneous group despite significant contextual differences. To address
these gaps, this study examines whether population growth is potentially associated with
political instability in developing countries (H1) and explores whether this association is
likely to be stronger in poorer developing nations compared to wealthier ones (H2). The
empirical results indicate positive statistical associations consistent with both hypotheses:
population growth appears to coincide with higher levels of political instability, and this
association tends to be more substantial in lower-income developing countries.

The observed relationship between population growth and political instability (H1)
may reflect the increasing pressures that expanding populations place on natural resources,
infrastructure, and governance systems. As Malthus [1] argued, rapid demographic growth
could outpace the availability of essential resources such as food, water, and arable land,
possibly contributing to conditions of scarcity and socio-political stress. These potential
resource constraints may, in turn, be linked to socioeconomic inequalities and heightened
grievances, particularly among marginalized groups [2,12]. In developing countries, in-
stitutional capacities may not be sufficient to absorb such pressures, which could result
in reduced effectiveness in governance, gradual deterioration in public service provision,
and declining institutional legitimacy. These challenges are potentially connected with
growing dissatisfaction and an elevated likelihood of political instability, including civil
unrest, governance weakness, and episodes of conflict [6].

The heterogeneity analysis lends support to Hypothesis 2 (H2), suggesting that the
association between population growth and political instability appears more pronounced
in poorer developing countries. These countries often face lower institutional and financial
capacity—reflecting limited carrying capacity—to manage and respond effectively to the
challenges associated with rapid population growth. Limited access to critical resources,
coupled with weak governance systems and inadequate infrastructure, may intensify
competition over scarce resources and contribute to greater inequality and socio-political
stress [18]. Such pressures could push these countries closer to or even beyond their
carrying capacity—conditions that are associated with a higher probability of instability.

In contrast, wealthier developing countries generally appear to demonstrate greater
resilience, benefiting from relatively stronger governance systems, more developed infras-
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tructure, and higher technological capacity. These advantages may expand their effective
carrying capacity and help them manage the pressures stemming from population growth
more efficiently. Through innovations such as agricultural intensification, infrastructure
investment, and effective policy interventions, wealthier developing countries could be
better positioned to mitigate the challenges linked to rapid demographic change and reduce
potential exposure to instability [19]. This disparity underscores the potential vulnerabil-
ity of poorer developing countries, reflected in the stronger and statistically significant
associations between population growth and political instability observed in these contexts.

Overall, the results point toward the possibility of broader Malthusian dynamics, in
which rapid population growth is associated with increased resource pressures and gover-
nance challenges—particularly in poorer developing countries. These findings should be
interpreted as indicative rather than definitive evidence, emphasizing the potential mecha-
nisms through which demographic pressures might interact with institutional and resource
constraints. They highlight the importance of policy responses that aim to strengthen
governance capacity, enhance resource management, and promote sustainable and inclu-
sive development. Without such efforts, rapid population growth may continue to be
linked with higher risks of political instability in vulnerable regions; however, this asso-
ciation remains conditional on context, warranting further research and more nuanced
empirical investigation.

5.2. Policy Implications

The findings of this study underscore the need for thoughtful and inclusive policy
responses to manage the challenges associated with rapid population growth—particularly
in poorer developing countries, where limited economic capacity amplifies vulnerability to
social and political strains. Rather than framing population growth as inherently destabi-
lizing, governments should focus on strengthening institutional capacity and governance
quality in ways that uphold social equity, human dignity, and community resilience. Im-
proved governance mechanisms that ensure efficient, transparent, and equitable resource
allocation are central to mitigating potential sources of instability—especially in densely
populated and economically constrained regions. Investments in decentralized governance
structures can further enhance local responsiveness to demographic pressures in critical
areas such as housing, healthcare, and resource distribution while ensuring participatory
and accountable decision-making processes.

At the same time, governments should develop inclusive dialog platforms and conflict-
prevention mechanisms to mediate emerging tensions over scarce resources, such as land
and water—issues that often lie at the heart of population-related disputes. Building
these mechanisms into local governance systems can reduce the risk of escalation and
promote social cohesion. Yet, development organizations and international partners also
have an important role in facilitating cross-sectoral collaboration that addresses the in-
tersection between population dynamics, resource management, and institutional stabil-
ity. Programs promoting sustainable agricultural practices, water and energy security,
and climate-resilient livelihoods can help alleviate resource pressures, strengthen local
economies, and enhance environmental stewardship. These efforts should be integrated
with rights-based demographic and social development initiatives, including expanded
access to family planning, reproductive healthcare, and education, particularly for women
and underserved populations. Integrating demographic considerations into national and
regional development strategies—such as aligning infrastructure investment and labor
market planning with projected population growth patterns—can strengthen the adaptive
capacity of both states and communities.
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Crucially, the study’s findings highlight that the association between population pres-
sure and political instability is conditioned by a country’s level of economic development.
Therefore, policymaking should pay close attention to structural inequalities that influ-
ence how demographic changes translate into political outcomes. Targeted investments in
education, employment creation, and social protection systems can buffer the effects of de-
mographic stress and reduce grievance accumulation. Ensuring equitable access to essential
services—such as clean water, healthcare, and support for smallholder farmers—can en-
hance both social cohesion and public trust in institutions. Taken together, these strategies
reflect the study’s broader implication: that effective management of population pressure
depends not only on controlling demographic growth but also on strengthening the eco-
nomic and institutional foundations that mediate its political consequences. By promoting
fairness, sustainability, and participatory governance, developing countries can transform
demographic change from a potential source of instability into an opportunity for resilient,
inclusive, and equitable development.

5.3. Limitations and Future Research

While this study offers useful insights into the associations between population growth
and political instability in developing countries, several limitations should be acknowl-
edged. First, the analysis relies on cross-national time-series data, which, although compre-
hensive, may obscure important subnational and regional variations. Population growth
and resource pressures can differ substantially between rural and urban areas or among
regions with distinct socioeconomic and political contexts. As a result, national-level
estimates may not fully capture local dynamics where demographic changes interact
with governance and institutional capacity in more complex and multidimensional ways.
Future research could therefore benefit from subnational or micro-level analyses that
capture these spatial variations and provide a more detailed understanding of how demo-
graphic pressures correspond with local patterns of political stability, development, and
resource governance.

Second, although this study includes several key control variables—such as economic
development and governance capacity—unobserved structural and contextual factors may
also influence the relationships examined. Cultural norms, historical trajectories, and
geopolitical conditions may shape both population growth and political stability in ways
not fully captured here. While this study expands its model by incorporating additional
controls for urbanization, socioeconomic inequality, colonial legacy, and ethnic fractional-
ization, the possibility of omitted-variable bias cannot be entirely ruled out. Future studies
should also incorporate these structural and contextual dimensions more explicitly—by
integrating measures of colonial legacies, cultural heterogeneity, regional alliances, and
historical governance patterns—to better illuminate how long-term institutional trajectories
and sociopolitical contexts condition the demographic—instability nexus. Furthermore,
future research could explore the relationship between demographic expansion and the
collapse of colonial systems in the regions studied, the geography of their evolving foreign
economic relations, and the correlation of population growth in these territories with eco-
nomic development trends in Western states. Recognizing that human resources are the
foundational resource for nature and economic life, future analyses might also consider
whether population growth serves not only as a stressor but as a potential stabilizing force
that promotes resilience and long-term societal sustainability.

Moreover, while the use of the System Generalized Method of Moments (System
GMM) helps to mitigate endogeneity concerns, issues of simultaneity and reverse causality
cannot be entirely ruled out. Population growth and political instability may influence one
another in reciprocal ways. Political instability can reduce fertility, limit access to healthcare,
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and increase emigration, thereby affecting population dynamics, while instability may
simultaneously impair agriculture, infrastructure, and institutional performance, contribut-
ing to resource stress and migration. Likewise, resource scarcity might affect population
change by influencing fertility, mortality, and mobility. Although the System GMM reduces
estimation bias, it does not completely eliminate these feedback effects. The results should
therefore be interpreted as associational rather than causal, and future research could
employ quasi-experimental approaches or panel vector autoregression models to explore
these interdependent and potentially bidirectional links more rigorously.

Likewise, an important conceptual “black box” remains in understanding how popu-
lation growth relates to political instability. While the analysis identifies a statistical asso-
ciation between the two, the intervening mechanisms that connect demographic change
with political outcomes are not directly measured. Neo-Malthusian perspectives posit
that rapid population growth increases pressure on resources and weakens governance
capacity, yet how these pressures translate into political instability remains unclear. Future
research could open this black box by incorporating mediating variables—such as arable
land per capita, water stress, food price fluctuations, or ecological degradation—to assess
whether resource scarcity functions as the primary channel linking demographic pressure
to instability or whether broader institutional and structural dynamics—such as corrup-
tion, rent-seeking, and inequalities associated with upward wealth redistribution—play
a more decisive role. At the same time, scholars should consider alternative frameworks
emphasizing adaptation and innovation, notably the Boserupian and Cornucopian views.
Empirically measuring how resource-induced pressure translates into technological or
institutional innovation—through indicators such as agricultural productivity gains, re-
newable energy adoption, or policy reforms—would help directly test this mechanism.
Investigating both scarcity-driven and innovation-driven pathways would thus enable
a more comprehensive understanding of the complex relationship between population
growth, resource dynamics, and political stability.

Fifth, this study focuses on developing countries, and the results may not be gener-
alizable to high-income contexts where demographic and institutional trajectories differ
substantially. Many advanced economies are now experiencing population aging or decline,
which introduces distinct sociopolitical and economic challenges, such as labor shortages,
fiscal strain on welfare systems, and intergenerational inequality. Future comparative
research could examine how decreasing population pressures influence political stability in
developed contexts and how these trajectories compare to the dynamics observed in rapidly
growing developing regions. Such comparative work would provide a more comprehen-
sive and global understanding of how demographic change interacts with governance and
political outcomes.

Sixth, an additional limitation concerns the large-N design used in this study. While
the cross-national, longitudinal approach enables broad generalization, it overlooks vi-
tal country- and region-specific dynamics. The finding that population growth is more
strongly associated with political instability in poorer developing countries offers valu-
able comparative insight but does not reveal which specific contexts experience the most
acute demographic pressures or instability risks. To address this limitation, future small-N
research, particularly country-level or micro-regional case studies using process tracing,
could investigate how population pressures interact with governance, resource manage-
ment, and local social conditions over time. Such approaches would uncover the concrete
mechanisms and contextual factors shaping these associations and explain why similar
structural environments may yield different political outcomes. Integrating these detailed
insights from small-N analysis with patterns identified through large-N research would
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produce a more balanced and nuanced understanding of how demographic change relates
to political instability across diverse settings.

Another limitation concerns the measurement of political instability. This study
employs a composite indicator that assigns weights to various forms of unrest: assas-
sinations (25), strikes (20), guerrilla warfare (100), government crises (20), purges (20),
riots (25), revolutions (150), and anti-government demonstrations (10), based on the CNTS
dataset [28]. While this provides a broad aggregate measure, it remains abstract and may
obscure important differences in the nature and intensity of instability. Distinct forms
of unrest arise from diverse socioeconomic causes and have varying political implica-
tions. A single composite index can therefore blur distinctions between low-intensity mass
movements and elite-driven or regime-threatening events. Future research should disag-
gregate these components to explore how demographic pressures relate to specific types of
unrest—distinguishing, for instance, between mass-based episodes (protests, strikes, riots)
and elite-driven ones (coups, purges, leadership crises)—and consider additional indicators
of fragility such as state capacity, regime durability, or institutional trust. Such analysis
would clarify whether population growth is more closely linked to popular mobilization,
elite fragmentation, or regime vulnerability.

The final limitation concerns the aggregated measure of population growth, which
treats demographic change as a uniform process across countries and time. This approach
overlooks the possibility that different rates of population growth or decline may affect
political stability in distinct ways. Future research could quantify how incremental changes
in population size—such as one-percent increases or decreases—correlate with variations
in political stability, allowing for a more precise understanding of the magnitude and direc-
tion of this relationship. Testing these differences empirically would also help determine
whether political systems respond linearly to demographic change or whether threshold ef-
fects exist, where very high growth or steep decline might exert disproportionately stronger
impacts on stability. Moreover, future studies should explore how these demographic
shifts interact with existing economic and political institutions and whether such inter-
actions influence different forms of political instability—for example, mass movements,
elite conflicts, or regime destabilization—in distinct ways. This would further refine our
understanding of how the scale, pace, and institutional context of population change shape
political outcomes across varying settings.
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