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Abstract— This paper investigates long-term global population trends using data from 1960 to 2020 across multiple
countries. We explore changes in absolute population, yearly growth, and growth rates over time, focusing on regional
disparities and temporal shifts. By employing data visualization and statistical methods, we highlight how demographic
transitions manifest differently across decades and nations. The analysis contributes to understanding the implications of
population dynamics on socio-economic development, sustainability, and global policy planning.

l. INTRODUCTION

Population growth is a fundamental driver of economic, environmental, and social change. Understanding how populations
evolve over time is vital for policy makers, urban planners, economists, and environmentalists. The mid-20th century marked
a surge in global population, prompting extensive academic interest in its implications. This study provides a comprehensive

analysis of population data spanning 60 years, emphasizing both absolute and relative growth.
1. LITERATURE REVIEW

Numerous studies have examined demographic trends and their implications. The United Nations Population Division (2022)
emphasizes the impact of population change on sustainable development goals. Bloom & Williamson (1998) linked
demographic transitions to economic growth in Asia, highlighting the "demographic dividend." Recent works by Lutz et al.

(2014) suggest that future population projections are deeply influenced by education and health factors.

However, much of the literature focuses on projections or regional analyses. This study differs by offering a cross-country,

decade-wise comparative visualization of historical population dynamics using empirical data.
1. METHODOLOGY
We applied the following methods:
e Data Preprocessing: Cleaned missing values, especially in early years.
e Exploratory Data Analysis (EDA): Examined trends by country and decade.
e Visualizations: Generated line plots, box plots, and bar charts to capture changes.
e  Statistical Summary: Calculated average growth rates and total population changes.
Python libraries used include pandas, matplotlib, and seaborn for analysis and visualization.
V. DATASET DESCRIPTION
The dataset used contains over 13,000 records spanning from 1960 to 2020 across over 200 countries. Key features include:
e Population: Total population per year

e Growth Rate (%): Annual population growth rate

Page | 27



International Journal of Engineering Research & Science (IJOER) ISSN: [2395-6992] [Special Issue Vol-11, Issue-3, March - 2025]

SV University, Tirupati

e Population Growth: Annual absolute change
e Decade: Derived for aggregated analysis
This dataset was sourced from the World Bank and includes official estimates.
V. RESULTS & DISCUSSION
5.1 Top Growing Countries (Absolute Growth in 2020):
python
CopyEdit

top_growth 2020 = population_df[population_df["Year'] == 2020].sort_values(by="Population
ascending=False).head(10)

top_growth_2020[['Country’, ‘Population Growth']]

5.2 Average Growth Rate by Decade:

python

CopyEdit

avg_growth_by decade = population_df.groupby('Decade’)['Growth Rate (%)].mean().reset_index()
sns.barplot(data=avg_growth_by decade, x="Decade’, y='"Growth Rate (%)")
plt.title('Average Population Growth Rate by Decade")

plt.show()

5.3 Global Population Over Time:

python

CopyEdit

global_pop = population_df.groupby("Year)['Population’].sum().reset_index()
plt.plot(global_pop[‘Year], global_pop['Population’] / 1e9)

plt.title('Global Population Growth (1960-2020)")

plt.ylabel('Population (Billions)")

plt.xlabel("Year")

plt.grid(True)

plt.show()

5.4 Population Distribution Example — 2020:

python

CopyEdit

Growth',
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top_10 2020 = population_df[population_df["Year] == 2020].sort_values(by="Population’, ascending=False).head(10)
sns.barplot(data=top_10_2020, x="Population’, y="Country")

plt.title("Top 10 Countries by Population (2020)")

plt.show()
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Here's the Average Population Growth Rate by Region (1960-2020). As expected:
o Africa exhibits the highest growth rate, driven by countries like Nigeria, Ethiopia, and Kenya.

e Europe and East Asia (e.g., Japan, South Korea) show lower growth due to aging populations and declining birth

rates.

Here's a clustering visualization showing how countries group based on their average population growth and growth rate

over the decades:
e Cluster 0: High population but moderate growth rates (e.g., India, China)
e Cluster 1: Lower populations with high relative growth (typical in some African or Southeast Asian countries)
e Cluster 2: Developed nations with low or negative growth (e.g., Japan, Germany)
e Cluster 3: Transitional economies with balanced stats
This segmentation helps identify where countries stand demographically and supports tailored policy decisions.
VI. CONCLUSION

This study underscores the varied trajectories of population growth across regions and time. While countries like India and

Nigeria have seen significant growth, others have stabilized or even declined in growth rates. These trends are essential for
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anticipating challenges related to aging, urbanization, and resource allocation. Data-driven insights into historical patterns
equip policymakers to better navigate future demographic transitions.
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