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Abstract: Nigeria, Africa’s most populous nation, faces significant challenges due to
its rapid population growth, characterised by a fertility rate of 5.1 and population
doubling every 29 years. These demographic trends have contributed to high
poverty (over 40%), youth unemployment (33%), maternal mortality (1,047 per 100,
000), low literacy (62%), and unequal resource distribution. These challenges may
likely put significant pressure on Nigeria’s resources and infrastructure.Without
early policy interventions, these pressures could impede sustainable economic
development. This study explores Nigeria’s population dynamics, focusing on
historical trends, current patterns, and future impacts on economic development.
The research employs autoregressive distributed lag (ARDL) models, error
correction estimation (ECM), and statistical forecasting to analyse the short- and
long-term impacts of demographic factors on Nigeria’s GDP growth. the findings
reveal that population factors significantly influence economic performance, with
inflation playing a variable role depending on management strategies. Notably,
labour force participation and foreign direct investment (FDI) are essential drivers
of growth, while past economic trends also shape future performance. The
ARDL/ECM models explain 95.13% of GDP growth variation, confirming the
Importance of addressing long-term demographic and economic factors. The study
concludes that proactive policy interventions are necessary to leverage
demographic trends for sustainable economic benefits. Recommendations include
controlling inflation, investing in human capital, developing infrastructure, and
promoting stable domestic and foreign direct investment. Policymakers must
incorporate past economic dynamics into their strategies to ensure sustainable
growth and effectively manage Nigeria’s demographic transitions.
Keywords: Population Dynamics, Economic Development, Nigeria, Impacts,
ARDL/ECM, Forecast Analysis, Demographic trends.

1.0. Introduction

1.1. Introduction
In recent years, there has been a growing recognition of the significant link
between population dynamics and economic development in Nigeria. According
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to the World Bank (2021), Nigeria's population is projected to reach around 400
million by 2050. This is expected to put substantial pressure on the country's
resources and infrastructure, which are critical for energy, food production, and
security, potentially impeding economic development. Additionally, the United
Nations (2022) highlighted that Nigeria's population growth rate is among the
highest in the world. This growth is expected to significantly impact the country's
labour force, urbanization, savings and investments, and overall economic
development.

The impact of population dynamics on economic growth in Nigeria has been a
subject of considerable interest, given Nigeria’s fast-growing population and its
implications for economic development. Several studies have examined different
aspects of Nigeria’s population dynamics, such as growth rates, age distribution,
migration, and fertility patterns (see: Alimi et al., 2021; Ogbonna, 2022; Orji et
al.,2019; Statista, 2023; United Nations, 2022). Yet, there is an evident gap in the
literature regarding an in-depth and up-to-date understanding of how these
population dynamics directly impact sustainable economic development in
Nigeria. while some studies have touched upon this subject, a holistic and
comprehensive analysis is still lacking. Moreover, the existing literature mainly
focuses on population challenges, whereas a distinct investigation of the potential
opportunities that a well-managed population can offer for economic
development in Nigeria remains largely unexplored.

The pressing need for Nigeria to address its population dynamics challenges and
maximise the available opportunities in the context of sustainable economic
development, and the urgency to inform policymakers, researchers, and other
stakeholders about the intricate relationship between population dynamics and
sustainable economic development motivate this study.

This study aims to provide an in-depth analysis of the interplay between
population dynamics and economic development in Nigeria, and answer the
following research questions: (i) How do historical and current population
dynamics impact Nigeria’s economic development? (ii) What are the long-term
effects of demographic trends on Nigeria’s economic growth? (iiil) How can
policymakers harness demographic dividends to promote sustainable economic
development? (iv) What are the long-term impacts of inflation, foreign direct
investment and labour force participation on Nigeria’s economic performance?
(v) What strategies are effective in managing inflation, labour force participation
and attracting stable long-term foreign direct investment in Nigeria?

Specifically, this study examines the patterns, trends, and trajectory of Nigeria’s
population dynamics, assesses the impact of population dynamics on economic
development in Nigeria, and identify strategy and policy interventions for
harnessing the demographic dividend that will ultimately lead to sustainable
economic development in Nigeria. Given the above, this study offers valuable
insights for policymakers and relevant stakeholders to make informed decisions
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regarding economic and population-related policies and strategies that can
stimulate sustainable economic development in Nigeria.

1.2. Background
Nigeria, the most populous country in Africa, has experienced remarkable
population growth. From circa 60 million people in 1960, the population surged to
approximately 215 million in 2022, making it the seventh most populous nation
globally. In 2022, its population growth rate was 2.41%, implying a doubling
every 29 years. Estimates suggests its population will reach 223.8 million in 2023
and over 546 million by 2100. Nigeria’s population is remarkably youthful, with a
median age of 18.4 years, and about 62% of the population is under 25. There is
significant regional variation in population density across its 36 states and the
Federal Capital Territory (NPC, 2016; Statista, 2023; World Bank,2022; United
Nations,2021; Worldometer,2023).
Nigeria’s significant population growth, with a fertility rate of 5.1 and a population
doubling every 29 years, has given rise to an array of challenges, including a
40% poverty rate, 33% unemployment, a maternal mortality ratio of circa 1047, a
62% literacy rate, and disparities in resource distribution. Since the discovery of
oil, the oil and gas sector has largely driven economic progress (Statista,2023;
World Bank,2022; United Nations,2022; Worldometer,2023). Notably, little
research has focus on the interplay between population dynamics and economic
development in Nigeria.
Population dynamics, encompassing size, structure, and distribution, significantly
influence factors such as natural resources, infrastructures, public services, and
human capital. This relationship’s intricacies can either stimulate or hinder
economic growth, contingent on context and policies.
The debate on whether Nigeria’s large, youthful population can drive economic
development through investment in education, health and governance (Alimi, et
al.,2021; Ogbonna,2022; Oyinlola, et al. ,2021; UNFPA, 2019), or if the high
population growth impedes growth by straining resources, services, and stability
(Cristea, 2023; Maja and Ayano,2021; Orji et al.,2019; United Nations,2021;
Vanguard, June 2023; Adebayo and Ozkan 2024; World Bank,2021), remains
ongoing.
Historically, Nigeria population transitioned from a stable, agrarian society to
rapid urbanization driven following the oil discovery in the 1970s (Adenola and
Saibu, 2017; Campbell, 1993; Owo00,2021; This Day, Nov 2021). Also, with the
advent of colonial rule, urbanization and migration patterns emerged, ushering in
significant shifts in the population distribution (Alimi, et al. ,2021; Orji et al.,2019;
Tupy and Pooley,2022;). These changes led to concentrated urban populations,
exacerbating challenges in infrastructures and employment (Ahmed, et al. ,2020;
Maja and Ayano ,2021; Orji et al,2019).
Nigeria’s population was projected to reach 223.8 million in 2023 and possibly
become the world’s third most populous country by 2050. Rapid urbanization
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continues, presenting both opportunities for economic growth, such as innovation
and entrepreneurship, and challenges such as infrastructural strain and rising
inequality (Statista,2023; United Nations,2022; Adebayo and Ozkan 2024;
Worldometer,2023). Recently concluded COP 28 highlight the urgent need for
improving socioeconomic conditions, environmental protection, sustainable and
inclusive development. Study byAdebayo and Ozkan (2024) shows that
socioeconomic conditions, political and financial risk contribute to COz2. The
results reinforce the significance influence of socioeconomic conditions, political
and financial risk, and renewable energy on sustainable economic
development.Thus, Policymakers should implement policies that address these
challenges and harness opportunities to ensure Nigeria’s population growth
contributes positively to sustainable economic development.

Currently, Nigeria witnessing one of the world’s highest population growth rates,
and is set to become the third most populous country by 2050 (United Nations,
2022). This growth is closely link to urbanization, particularly in cities like Lagos,
Kano, Ibadan, Oyo, Rivers, and Abuja. While urbanization can drive economic
development through innovation and productivity growth (Alimi,2021; Liu, and
McKibbin,2022), it also brings challenges such as infrastructure deficits, housing
shortages, and growing inequality (Adeoti et al., 2020; Maja and Ayano,2021;
Yang and Khan,2022). This necessitates the need for an in-depth examination of
the implications of population dynamics on Nigeria’s economic development.
Despite the significance of population dynamics, there is a scarcity of up-to-date,
comprehensive empirical research on the interaction between population
dynamics and economic development in Nigeria. Understanding this complex
relationship is pivotal for formulating effective policies to harness Nigeria’s
demographic potential and foster sustainable economic growth. This research
paper aims to bridge this gap by investigating the historical and current trends in
Nigeria’s population dynamics and their impact on economic development. The
ultimate goal is to provide insights for policymakers to navigate these
complexities and promote sustainable economic growth.

As Africa’s most populous nation, this study is of significant importance as it
addresses a crucial and timely issue facing the country. With an estimated
population of around 223.8 million people in 2023, Nigeria needs to effectively
leverage this demographic advantage for economic development. This research
seeks to provide a comprehensive understanding of how population dynamics
impacts economic development in Nigeria and offer evidence-based policy
guidance for the country. Its findings will be useful to policymakers and
stakeholders tasked with shaping the nation’s economic development strategies,
allowing them to address the challenges posed by population dynamics and
promote sustainable growth and development.
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2.0. Literature Review

Population dynamics and economic development are intricate and interrelated
concepts that have undergone extensive scrutiny over the years. Population
dynamics encompasses the study of how populations change over time, including
entwined factors such as fertility, mortality, migration, and age structure.
Conversely, economic development encompasses the process by which a society
enhances the economic, political, and social well-being of its inhabitants, gauged
through indicators such as gross domestic product (GDP), income per capita,
poverty rate, inequality index, and human development index (HDI).

The link between population dynamics and economic development is a
convoluted and multidimensional web. Population dynamics can impact
economic development by affecting the supply and demand for human capital,
natural resources, public services, and infrastructure. A large and youthful
population can potentially provide a source of labour, innovation and
entrepreneurship, fostering economic development. But this potential depends
on levels of education, health., employment, and empowerment. Conversely, a
growing youthful population can challenge economic growth and development
without adequate support, increasing pressure on resources, services,
infrastructure, social and political stability (Adeosun and Popogbe, 2021; Adenola
and Saibu,2017; IMF, 2020; Orji et al, 2019; Ogunniyi, et al. ,2023; World Bank,
2021).

Equally, economic development can impact population dynamics by influencing
factors such as fertility, mortality, and migration (Oyinlola et al., 2021; Ogbonna,
2022; Yakubu et al., 2020). Economic development can reduce fertility rates by
improving women's education and empowerment, and expanding access to
family planning. It can reduce mortality rates through better healthcare, poverty
reduction, and enhanced environmental quality. Furthermore, economic
development can influence migration patterns by creating factors that sway
people's decision to move within or across countries. (Dimnwobi, et al. 2021;
Hosan et al. 2022; Laura ,2023; Mahtta et al. 2022; UNFPA, 2021; World Bank
2021). These two dynamic variables are deeply intertwined, and their interaction
is key to understanding a society’s growth and well-being.

Several theoretical frameworks explain the relationship between population
dynamics and economic development. The Malthusian theory, proposed by
Thomas Malthus in 1798, posits that the population growth tends to outpace
sustenance creation, leading to poverty and famine. The demographic transition
theory, developed by Frank Notestin in 1945, describes how historical population
transformations pattern impact economic development. The neoclassical growth
theory, posited by Robert Solow in 1956, explains economic growth as a function
of capital accumulation, technological progress, and population growth. Paul
Romer’s endogenous growth theory (1986), an extension of the neoclassical
theory, incorporate technological progress as an endogenous variable that relied
on human capital, innovation, and knowledge spillovers.
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The wunified growth theory, developed by Oded Galor (2005) integrates
Malthusian, demographic transition, and endogenous growth theories into a
single framework. It explains the historical evolution of population dynamics and
economic development. The theory asserts that population dynamics and
economic development are governed by three pivotal factors: the Malthusian
mechanism, the demographic transition mechanism, and the innovation
mechanism. The theory contends that population growth is a transitional
phenomenon that reflects the changes in income per capita, human capital, and
technological progress over time.

The interplay between population dynamics and economic development remains
a tangled web of uncertainty, contingent on a myriad of contextual factors, with
various research revealing a range of findings. Some studies indicate a positive
interaction, suggesting that population growth can serve as a catalyst for
economic expansion by increasing the workforce, stimulating innovation and the
creation of economies of scale. other studies show a negative correlation,
pointing to rapid population growth as a barrier to economic growth via reduced
per capita income, savings and investment, intensified pressure on resources and
infrastructure. Moreover, some studies revealed a nonlinear relationship, where
population growth having positive effects on economic growth up to a certain
threshold, beyond which the effects become negative. These outcomes depend
on various factors, such as the level of development, the quality of institutions, the
structure of the economy, natural resources, openness and the policies
implemented (Cristea, 2023; Oshora, et al., 2021; Suryanto et al., 2023; Tupy and
Pooley,2022).

Population structure, specifically age composition and dependency ratios, and
economic growth are generally found to have significant impacts on each other. A
higher share of working-age population or a lower dependency ratio can boost
economic growth by increasing labour force participation, productivity, and
savings, known as the demographic dividend. However, the demographic
dividend realization depends on factors like the quality of education, health,
employment, and empowerment of the working-age population and quality social
protection for the aging population (See: Cristea, 2023; Hosan, et al., 2022; Ionel,
et al., 2023; Liu and McKibbin,2022; Tupy and Pooley,2022).

The intricate interplay between population distribution, whether concentrated or
urbanised, and economic growth is less explored and exhibits mixed results.
Some studies have discovered that population concentration or urbanization can
stimulate economic growth by catalysing agglomeration economies, and
improving access to markets and services. Conversely, urbanization can impede
economic growth due to congestion costs, environmental degradation, inequality
and instability. The net effect of these outcomes on economic growth hinges on
myriad factors, like magnitude, density and heterogeneity of urban areas,
infrastructure quality, governance quality, the degree of integration, and policies
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implemented (Acemoglu and Robinson,2021; Cristea,2023; Hosan, et al. ,2022; Liu
and McKibbin, 2022; Mahtta, et al. ,2022; World Bank, 2021).

In Nigeria, the interaction between population dynamics and economic
development iswidely debated. Some argued that Nigeria's burgeoning and
youthful population is a veritable goldmine that can galvanize economic growth
and development if properly harnessed through investments in education, health,
employment, and governance (Alimi, et al. ,2021; Adeosun, and Popogbe,2021;
Ogbonna,2022; UNFPA, 2021). Others contend that Nigeria's population growth
rate is a millstone that threatens resources, services, infrastructure, and social
and political stability (Adenola and Saibu,2017; Orji et al., 2019; Oyinlola, et
al.,2021; Vanguard, June 2023; This Day, Nov 2021).

Studies from institutions like United Nations, IMF, NPC have found that Nigeria’s
population growth rate could have a positive short-term effect on economic
growth but may overburden resources and infrastructure in the longterm.
However, World Bank indicates that population growth has had a negative impact
on economic development in Nigeria, making it difficult for the government to
meet the needs of a growing population (IMF, 2020; NPC,2016; World Bank,2021;
United Nations, 2022).

Summarily, the interplay between population dynamics and economic
development in Nigeria is complex and empirical results inconclusive. The
growth of the population can yield varying outcomes contingent upon contextual
factors, and a more comprehensive analysis with current data and approaches is
needed. policies and initiatives should focus on improving human capital,
infrastructure, and public services, taken into account Nigeria’s unique dynamics
and challenges in analysing this dynamic interaction.

2.1 The Nigerian Case

Nigeria faces the task of balancing its population dynamics with economic
development. Population dynamics encompasses the changes in size, structure,
and dispersion of the population, while economic development measures the
quality of life. Nigeria’s population has grown from circa 60 million in 1960 to
over 215 million in 2022, and is projected to reach circa 546 million by 2100. The
country’s population is predominantly young, with roughly 43% of the populace
under the age of 15 years and less than 5% above 65 years in 2022 (BBC, 2020;
Statista,2023; United Nations, 2022; Worldometer,2023; World Bank, 2022). This
has implications for the country’s resources, infrastructure, and well-being. In
Nigeria, the relationship between population dynamics and development is
complex and influenced by historical factors such as colonialism and the
discovery of oil (Mahtta et al., 2022; NPC, 2016; O’Sullivan, 2023; Statista, 2023;
Tupy and Pooley,2022; Udo,1993; United Nations, 2022; Worldometer, 2023;
World Bank, 2022).

Nigeria’s rapid population growth, poised to make it the third most populated
countries by 2050, has brought about urbanization, driving both economic growth
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and infrastructure challenges (Adeosun and Popogbe,2021; Adenola and
Saibu,2017; Acemoglu and Robinson, 2021; Alimi et al. ,2021; O’Sullivan,2023;
World Bank, 2021). Human capital and labour market dynamics are significantly
affected by this growth, presenting opportunities and challenges (Cristea, 2023;
Luca,2022; United Nations, 2022; Uddin and Rahman,2023; Yakubu et al., 2020).
The demographic dividend theory proposes that economic growth is possible if
supported by quality education and job creation investments. The urbanization-
led growth theory highlights the potential of well-managed urbanization for
economic development (Adenola and Saibu,2017; Befikadu and Tafa, 2022; Galor,
2005; Luca, 2022; Oshora et al., 2021). The Nigeria’s historical analysis reveals the
transformative impact of colonial rule and oil discovery on population dynamics
and urbanization (Dimnwobi, et al., 2021; Liu and McKibbin,2022; Merchant, 2021;
Ogbonna, 2022; Uddin and Rahman, 2023). In summary, understanding this
population-economic development nexus and its intricacies is crucial for
Nigeria’s future well-being and requires comprehensive research (Adeoti et al.,
2020; O’Sullivan, 2023).

2.2. Research Gaps

Research on the interplay between population dynamics and economic growth
has been extensive, yet gaps remain in understanding how these dynamics
uniquely impact sustainable economic growth in Nigeria. Extant studies have
primarily focused on broad, global impacts without delving into how specific
demographic factors interact with Nigeria’s economic variables. Moreover, the
opportunities that a well-managed population could provide for Nigeria's
development are underexplored, despite theoretical proposals like the
demographic dividend, urbanization-led growth, and unified growth hypothesis
(Adeosun and Popogbe, 2021; IMF, 2020; Orji et al., 2019; Adenola and Saibu,
2017; Oded Galor, 2005; Befikadu and Tafa, 2022).

Many studies treat population growth either as an opportunity or a burden but
often lack the integration of up-to-date data and advanced methodologies to
analyse Nigeria’s evolving demographic and social-economic landscape
(Ogbonna, 2022; UNFPA, 2021;Oyinlola et al.,2021; World Bank, 2021:Acemoglu
and Robinson, 2021; Alimi et al., 2021). Empirical studies within Nigeria'’s specific
context, particularly around theories such as the unified growth hypothesis, is
limited.

This study addresses these research gaps by employing current data and
advanced analytical techniques to explore the nuanced interplay between
population dynamics and sustainable economic growth in Nigeria. It seeks to
provide clear, evidenced-based insights for policymakers, focusing on
integrating demographic factors into strategic frameworks to harness Nigeria’s
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demographic trends for long-term sustainable economic stability and
development.

3.0. Research methodology

In recent years, there has been increasing recognition of the significant link
between population dynamics and economic development globally. This paper
examines how population dynamics affect economic development in Nigeria from
1985 to 2022 using secondary data and controlling for other factors such as
inflation, foreign direct investment (FDI) as a percentage of GDP, and labour
force participation rate. The data were collected from various sources, including
the World Bank (WDI), United Nations database, Macrotrends, the National
Bureau of Statistics of Nigeria, National population commission, and the Central
Bank of Nigeria.

The paper uses the Autoregressive Distributed Lag (ARDL) model to capture the
long-run and short-run interactions among the variables. This estimation
technique was chosen due to its flexibility for the type of data used and suitability
for the study (Pesaran et al., 2001). The analysis follows several steps, including
data cleaning, descriptive statistics analysis, stationarity and cointegration tests,
ARDL estimation, diagnostic tests, forecast analysis, and result interpretation. The
aim is to provide insights into the intricate relationship between population
dynamics and economic development in Nigeria.

The empirical model is specified as follows:

GDPt = B0 + piPOPt +  Ba2INFLe+  BsFDI: +  BaLFPe +
1)

Where:

GDP: represent the gross domestic product per capita in Nigeria in year t, POP: is
the Total Population growth rate in Nigeria in year t, INFL: is the inflation rate in
Nigeria in year t, FDI: is Foreign direct investment in Nigeria in year t, LFP: is the
Labour force participation rate in Nigeria in year t, fo is the intercept term,and 1
to P4 are the coefficients of the variables POP, INFL:, FDI;, and LFP:. while p: is the
error term.

The estimation of the model was conducted using E-Views 12 software, and the
statistical significance of the coefficients was tested using t-tests at a 5%
significance level. The analysis tests the hypothesis that there is a significant
relationship between population dynamics and economic development in
Nigeria. The paper reports the long-run and short-run coefficients and their
significance. additionally, it provides policy implications and forecasts for the
future.

The study is unique in that it incorporating future forecast analysis (upper,
average, and lower bounds) in addition to traditional data analysis. The findings
will help policymakers understand the intertwined relationship between
population dynamic and economic growth in Nigeria and inform policy decisions
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relating to effective population growth management, infrastructural development,
social welfare, and sustainable economic development.

4.0. Results and discussions

4.1. Descriptive statistics results

Table 1: Descriptive Statistics

GDP POP INFL FDI LFP
Mean 3.94 2.64 19.17 1.57 59.02
Median 6.63 2.63 12.72 1.27 60.25
Maximum 32.13 2.8 712.84 5.79 60.71
Minimum -43.4 2.41 5.39 0.18 55.27

Source: Author’s EViews Computations

The descriptive statistics reveal key insights into Nigeria's economic variables.
GDP growth is positively skewed, with an average growth rate approximately
3.94% and a median of 6.63%. This suggests occasional large positive shocks
amidst small recessions, indicating thatpolicymakers should prepare for both
upside benefits and downside risks. Investors can expect frequent small losses
and occasional large gains, while consumers and businesses may face income
and spending uncertainty in the future.

The population growth rate is relatively stable, with an average of 2.64% and a
median of 2.63%,showing a symmetric distribution. Inflation exhibits high
fluctuations, averaging 19.17% with a median of 12.72%, indicating potential
economic volatility. Foreign direct investment (FDI) shows an average of 1.57%
and a median of 1.27%, while labour force participation rate average 59.02%
annually with a median of 60.25%).Both FDI and labour force participation rate
display skewness, offering policymakers guidance on focus areas for sustainable
growth and stability measures.

4.2. RAugmented Dickey-Fuller Unit Root Tests Results

Table 2. Unit Root (Augmented Dickey Fuller Test) Results
ADF. ADF. 1ST | ADF. 2ND
VARIABLES ORDER | REMARK
LEVEL DIFF. DIFF.
Stationary
DP
¢ -4.5248 - - I(0) @
P-Value (0.0009) Level
Stationary
POP -3.857
-1.0087 578 1) @
P-Value Ist
(0.7398) (0.0055) Difference
Stationary
INFL
N -2.5347 -4.5111 1) @
P-Value Ist
(0.1177) (0.0013) Difference
FDI -3.8718 - - I(0) Stationary
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@
P-Value (0.0051) Level
Stationary
LFP
25179 | -4.0471 - @
1st
P-Val
atue (0.1197) | (0.0034) Difference

Source: Author’s EViews Computations

The Augmented Dickey-Fuller test in table 2 shows that the study variables have
mixed integration orders, some being stationary at level I(0) and others at first
difference I(1). This supports the use of ARDL estimation method for co-
integration analysis.

4.3. ARDL Bounds Test of Co-integration

Table 3: F-Bounds Test Result for Co-integration

Null Hypothesis: No level relationship

:::;tistics Value Significance 100) | 1(1)

F-Statistic 6.990726 | 10% 2.2 |3.09

K 4 5% 2.56 | 3.49
2.5% 2.88 | 3.87
1% 3.29 | 4.37

Source: Author’s EViews Computations

The bounds test method estimates long-run relationships among variables and
tests the significance of lagged level variables. Results in table 3 reveal a
significant long-run relationship between the study variables, implying they co-
move and return to equilibrium in the long run.

4.4. Long-run Impact of Population Dynamics on economic growth in
Nigeria

Table 4: ARDL Long-run Estimated Results
Dependent variable: GDP

VARIABLES Coefficients | t-ratio P-Value
POP 311.7977 2.2766 0.0438
INFL 1.8042 1.7639 0.1055
FDI -64.4737 -2.2354 0.0471
LFP 24.9201 2.7126 0.0202
C -2223.931 -2.5751 0.0258

Source: Author’s EViews Computations

The long-run results presented in Table 4 highlight the significant relationships
between population growth (POP), inflation rate (INFL), foreign direct investment
(FDI), labour force participation (LFP), and economic growth (GDP) in Nigeria.
The positive and significant impact of population growth (P-value = 0.0438) on
GDP supports the endogenous growth theory, which emphasizes the role of an
expanding population in fostering innovation, increasing market size, and driving
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economic growth. this result contrasts with the Malthusian hypothesis, which
posits that rapid population growth can strain resources and hinder development.
the findings of the current study align with studies across various regions that
highlight population growth as a catalyst for economic progress (Alimi, et
al.,2021; Cris ,2023; Ahmed et al. ,2020; Chan and Tan, 2019; Khan et al., 2021; Liu
and McKibbin,2022; Nwachukwu, et al. ,2021; Suryanto, et al., 2023; Tafa, et al.,
2022).

Inflation, although showing a positive coefficient (1.8042), does not significantly
influence economic growth at 5% level (0.1055). this aligns with structuralist
perspectives, viewing moderate inflation as part of economic development
driven by structural shifts, though it contradicts the monetarist view, which sees
inflation as a detriment to growth. Previous research by (Batayneh et al., 2021;
Carvalho et al., 2018; Uddin and Rahman, 2023) also explored the link between
inflation and economic growth in various countries.

The negative and statistically significant relationship between FDI and GDP (-
64.4737, P-value = 0.0471) challenges the belief that FDI inherently promotes
economic growth. instead, it aligns with the dependency hypothesis, suggesting
FDI may sometimes lead to exploitation and stunted development. This contrasts
with the endogenous growth model’s optimistic view of FDI as a driver of
technological advancement and competition. Previous studies by (Alfaro et al.,
2004; Khan et al., 2021; Wang et al., 2021) have also examined the impact of FDI
on economic growth in both developed and developing countries.

Labour force participation (LFP) has a strong positive impact on GDP, confirming
its crucial role in driving long-term economic growth (P-value = 0.0202). this
supports the endogenous growth hypothesis, which sees an active labour force as
key to sustained economic development. Cris, 2023; Martin, 2018 and Yakubu et
al., 2020 have also examined effect of labour force participation on economic
growth in United State and Nigeria respectively.

The significant negative constant term reflects unmodeled factors hindering long-
term growth, highlighting the complexity of Nigeria’s economic landscape.
Overall, these findings suggests that Nigerian policymakers should prioritize
strategies that enhance labour force participation, manage population growth
effectively, control inflation, and attract beneficial foreign direct investment while
mitigating potential adverse impacts.

4.5. Short-run Impact of Population Dynamics on economic growth in
Nigeria

Table 5: ARDL Short-Run ECM Estimated Results
Dependent variables: GDP
VARIABLES Coefficients | t-ratio | P-Value

-0.3073 2.8103 | 0.017

AGDP t.1
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AGDP 2 -0.2581 2.2877 | 0.0429
APOP: -38.8307 0.6284 | 0.5426
APOP w1 -207.2955 2.3042 | 0.0417
APOP:2 -128.5817 1.6579 | 0.1255
APOP 3 -163.1643 | 3.4669 | 0.0053
AINFL: 0.0753 0.3971 | 0.6989
AINFL 1 -0.5231 3.3588 | 0.0064
AINFL -2 -0.0862 0.5832 |0.5715
AINFL 15 0.5743 3.8968 | 0.0025
AFDI -10.7504 5.5267 | 0.0002
AFDIo: 35.2752 8.1418 | 0.0000
AFDI .2 21.5583 7.7117 | 0.0000
AFDIcs 15.7447 8.5107 | 0.0000
ALFP 3.9158 2.0832 | 0.0614
ALFP 1 -11.7986 5.4698 | 0.0002
ALFP 2 -7.1099 3.9908 | 0.0021
ECMe1 -0.8388 7.8109 | 0.0000
R-squared 0.9513

Adjusted R-

squared 0.8995

Durbin-Watson | 2.4

Source: Author’s EViewsComputations

The ARDL short-run regression results for Nigeria, presented in Table 5, provide
crucial insights into the country’s economic dynamics. The error correction term
(ECMt.1) is negative (-0.8388) and highly significant at the 1% level, confirming a
rapid adjustment back to equilibrium after economic disruptions. This reflects
Nigeria’s economy’s ability to correct imbalances swiftly.

The short-run coefficients for GDP lagged one and two periods (AGDP:.1, and
AGDPt2) are negative and significant at 5%, suggesting that economic growth in
the current year is strongly influenced by the negative effects of the previous two
years’ growth. this highlights the volatility and lingering impacts of past
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economic shocks in Nigeria, potentially reflecting the country’s fluctuating
macroeconomic conditions, such as oil price instability and policy
inconsistencies.

Contrary to long-run results, population growth (APOP) has mixed short-term
impacts. While APOP t1 and APOP t3 are significant at 5%, suggesting that
population growth can both drive and hinder short-term growth, this
inconsistency echoes the complexity of managing Nigeria’s rapidly growing
population, particularly regarding infrastructure and resource allocation.

Inflation (AINFL) also shows mixed short-term impacts. While AINFL +1 negatively
affects growth significantly, AINFL tzis insignificant. This aligns with Nigeria’s
inflationary challenges, where fluctuating inflation rate rates — driven by currency
depreciation, supply chain disruptions, and food prices — can unpredictably
influence short-term economic performance.

Foreign direct investment (FDI) has a negative impact on current GDP growth,
but lagged FDI differences (AFDI:.1, AFDI:2, AFDI:3) positively influence short-
term growth. this suggests that the immediate impacts of FDI may be disruptive
due to capital outflows or adjustments, but its benefits materialize over time,
aligning with the delayed positive impacts seen in many emerging economies.

Labour force participation (LFP) shows a marginal positive impact in the short
term, though past LFP differences negatively influence current GDP, reflecting
labour market inefficiencies and underemployment, which continue to challenge
Nigeria’s economy.

The model explains 95.13% of GDP growth variation, indicating its robustness,
the Durbin-Watson statistic shows no significant autocorrelation, further
confirming the model’s validity. Other diagnostic tests also support the model’s
validity.Overall, the short-run results highlight that past economic shocks and
policy inconsistencies have significant implications for Nigeria’s current
economic performance, supporting the need for consistent policy interventions to
manage population growth, inflation, FDI, and labour force participation
effectively.

4.6. Future Outlook and Forecast for GDP Per capita and Population Growth
in Nigeria

Future forecasts were conducted for the study’s dependent and independent
variables to provide insights into the variable’s future trends. The statistical
model used parameters such as Alpha, Beta, Gamma, MASE, SMAPE, MAE, and
RMSE to estimate trend, seasonality, and error components. Also,the
modelprovides confidence bounds for the projections, reflecting the range of
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uncertainty around forecasted values due to various influencing factors. Below
are the forecast analysis results.
Figure 1: Population growth Forecast for Nigeria (2023 - 2060)
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Figure 2: Population Growth rate Forecast for Nigeria (2023 - 2060)
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Figures 2 and 3 reveal projections for Nigeria’s population growth and growth
rate from 2023 to 2060, including the minimum, average, and maximum expected
values for each year. On average, Nigeria is projected to experience significant
long-term population growth, averaging approximately 413.8 million people with
a population growth rate of about 2.45% by 2060. The projected population is
expected to range between 476.4 million and 351.2 million, with growth rates
between 2.76% and 2.20%. by 2060.
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The sizable variation in confidence bounds indicates that multiple factors,
including fertility, mortality, health, education, migrations, and environmental
conditions, could affect population growth. Nigerian policymakers should
actively address demographic challenges like high fertility and maternal
mortality, improve access to family planning and reproductive health services,
enhance education quality, reduce poverty and inequality, invest in human
capital, job creation, social protection measures, and promote economic growth
and innovation to harness demographic dividend.

Figure 3: GDP Per capita Growth rate Forecast for Nigeria (2023 - 2060)
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The per capita GDP growth forecast for Nigeria shows a positive and steady long-
term trend, averaging around 19.67% growth rate by 2060. This suggests
potential improvements in living standards and well-being for Nigerians if
accompanied by the right policies. Figure 4 displays the projected per capita
GDP growth rate from 2023 to 2060, including minimum, average, andmaximum
anticipated values. Projections indicate a per capita GDP growth rate of
approximately 8.72% in 2024, increasing to 19.67% by 2060.

The variation in confidence bounds emphasises that several factors, including
security, inflation, political stability, exchange rates, fiscal policies human capital
development, and external shocks could impact actual per capital GDP growth. It
is pertinent for the Nigerian government to diversify the economy away from oil
dependence, strengthen other sectors like agriculture, manufacturing, and
services, and address security and governance issues by bolstering institutions,
accountability, transparency, and human rights. Additionally, Policymakers
should use this forecast analysis for informed policy planning.
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4.1. Policy Implications

The ARDL ECM regression results reveal crucial insights for policymakers in
Nigeria. The significant and negative coefficient of ECMt.1 suggests a stable long-
term relationship between GDP growth and explanatory variables like population
growth (POP), inflation (INFL), foreign direct investment (FDI), and labour force
participation (LFP). This indicates that deviations from this equilibrium will be
corrected over time. Policymakers can use long-run coefficients to assess how
changes in these variables impact economic development. The significant
coefficients of the first differences of these variables indicate that fluctuations in
the variables have short-term impacts on GDP. Policymakers can use these
coefficients to understand the short-term dynamics and adjust policies in
response to shocks.

The F-bounds test results suggest a long-term causal relationship between GDP
and the explanatory variables. policymakers should use this to understand the
direction and strength of causality among these variables, as well as to find
potential sources of growth or volatility for economic growth (GDP) in Nigeria.
The coefficients of population growth in the long-run and short-term, highlight the
critical role of population growth as one of the drivers of economic development.
Thus, policies and strategies that promote human capital development are crucial
for sustainable economic development. The results show that the effects of
inflation on GDP are diverse, depending on management. Thus, effective
monetary and fiscal policies are necessary for sustainable economic growth and
price stability.

Given the results, promoting sustainable economic growth and attracting sizable
FDI is crucial for Nigeria, as these have significant effects on GDP. So, measures
to stimulate investment in productive sectors, improve business environment,
and foster economic growth should be implemented. The coefficient of LFP
suggests that changes in labour force participation have significant impact on
GDP growth. Thus, policymakers should implement labour market reforms that
encourage higher labour force participation, and ensure productive
employments opportunities for the workforce.

The high R-squared value indicates that the selected variables explain a
significant portion of economic growth variability in Nigeria, highlighting the
importance of stable and predictable economic policies for long-term and short-
term investment and economic development.

In summary, the estimated results underscore the importance of managing
population growth, controlling inflation, promoting long-term investment, and
encouraging higher labour force participation. Policymakers should consider the
impacts of past economic dynamics, understand the implications of short-term
and long-term variables, and embark on early planning and policy designs to
meet future needs. Stable and predictable economic policies are essential for
sustained economic growth and development.
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5.0. Conclusions and recommendations

This paper investigates the impact of population dynamics on Nigeria’s economic
growth, using ARDL and forecast analysis (SMFAT) methods with data from 1985
to 2022. The findings suggest that population growth significantly influences
Nigeria’s economic growth. Inflation has mixed short-term impacts but is positive
in the long-run. Foreign direct investment exhibits significant mixed short-term
effects and a significant negative long-term impact on GDP growth. Labour force
participation shows significantly positive short-term impacts, significantly
negative influence in the last two preceding years. In the long-term, it has a
positive and significant effect on economic development. the forecast analysis
provides insights into future growth patterns for population and per capita GDP.
In terms of policy recommendations, policies that promote sustainable long-term
economic growth, investment in modern infrastructures, quality education, and
healthcare, and effective population management through family planning and
education are crucial. In addition, controlling inflation, attracting stable foreign
investments, labour market reforms, promoting economic diversifications, and
strategic investment in infrastructures and human capital development are highly
recommended. A mix of short-term and long-term policies is essential for
economic stability, with a comprehensive approach to addressing immediate
challenges and long-term structural issues for sustainable and inclusive economic
development in Nigeria.
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