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Recelved
A long and healthy life, access to education, and an adequate standard of
living are the three fundamental dimensions used to assess human
Accepted: development in any country. The Human Development Report classifies
08/12/2025 countries based on the Human Development Index (HDI), a composite
measure that captures these core dimensions. However, comparing
Keywords: countries according to similarities in the subcomponents of the HDI can
Human Development yield different insights and lead to a shift in perspective regarding the
Index, Clustering, assessment of countries” human development status. Accordingly, the
Developed Countries, purpose of this article is to cluster countries based on human development
Insurance Penetration indicators and to conduct an insurance analysis across the resulting clusters.
Ratio Using the hierarchical clustering method, 82 countries are grouped based
on four variables: life expectancy at birth, expected years of schooling,
JEL Classification: mean years of schooling, and gross national income per capita. The results
015, G22, C02. identify three distinct clusters comprising 26, 4, and 52 countries,
respectively. Moreover, across all three clusters, the relationship between
insurance penetration and the Human Development Index and its
components is positive and significant, reflecting the close linkage between
insurance development and human development through multiple
economic and social channels.
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1. Introduction

This study analyzes the human development patterns of 82 countries within the Human
Development Index (HDI) framework and examines the behavior of insurance
penetration across different levels of development. While the HDI is widely used to
classify countries into four development categories, reliance on the composite index alone
may obscure deeper structural similarities among countries. To address this limitation,
the study employs a hierarchical clustering approach to group countries based on the core
components of the HDI, namely life expectancy at birth, mean years of schooling,
expected years of schooling, and gross national income per capita. Moreover, given the
close relationship between insurance markets and social welfare, income distribution,
health outcomes, and long-term financial security, the study investigates the association
between insurance penetration and human development within the identified clusters.

2. Research method and data

The analysis uses Human Development Index (HDI) component data for 82 countries
obtained from the United Nations Development Programme (UNDP) for the year 2021.
Countries are classified into six economic—geographical groups based on the Swiss Re
Sigma classification: the United States and Canada, Latin America and the Caribbean,
developed EMEA, developing EMEA, developed Asia-Pacific, and developing Asia.
Hierarchical agglomerative clustering is conducted using four indicators—Ilife
expectancy at birth, expected years of schooling, mean years of schooling, and gross
national income per capita. The optimal number of clusters is determined through a
combination of graphical criteria and dendrogram inspection. Subsequently, insurance
penetration ratios are compared across the identified clusters to assess the relationship
between insurance market development and levels of human development.

3. Analysis and discussion

The clustering results classify the 82 countries into three distinct groups comprising 26,
4, and 52 countries, respectively. The first cluster includes countries characterized by the
highest HDI-related attributes, including longer life expectancy, higher levels of
educational attainment, and stronger income performance. The second cluster consists of
a small group of countries with exceptionally high income levels but slightly weaker
educational indicators compared with those in the first cluster. The third and largest
cluster comprises developing countries with relatively lower values across all HDI
components.

The insurance analysis indicates a consistently positive relationship between insurance
penetration and human development across all three clusters. Countries in the high-
development cluster exhibit both higher average levels and greater dispersion of
insurance penetration, reflecting mature and diversified insurance markets. The second
cluster also displays notable variability, whereas the third cluster shows the lowest
insurance penetration rates with relatively homogeneous values. Overall, these findings
support the view that insurance market development is closely associated with
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improvements in health outcomes, financial security, educational attainment, and overall
human well-being.

4. Conclusion

This study demonstrates the effectiveness of hierarchical clustering in identifying
structural similarities among countries based on the key determinants of human
development. The three resulting clusters exhibit distinct patterns in HDI component
values as well as insurance penetration behavior. The consistently positive relationship
between insurance development and human development across all clusters reinforces the
view that insurance serves a complementary role in enhancing social welfare, reducing
socioeconomic vulnerability, and supporting long-term development. These findings
offer important insights for policymakers, regulators, and insurance industry stakeholders
seeking to promote sustainable human development through the expansion of insurance
coverage and the strengthening of financial protection mechanisms.
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