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Abstract
This study examines the long-run relationships and short-run adjustment dynamics among finan-
cial inclusion, unemployment, poverty, and public debt in Nigeria using annual time series data
spanning 1990 to 2023. Given the non-stationary nature of the variables, the analysis employs
the Augmented Dickey–Fuller unit root test, Johansen cointegration technique, Fully Modified
Ordinary Least Squares (FMOLS), and Vector Error Correction Model (VECM) within a multi-
variate time-series framework. The results confirm that all variables are integrated of order one
and exhibit a stable long-run equilibrium relationship. The FMOLS estimates indicate that fi-
nancial inclusion and public debt are negatively associated with unemployment in the long run,
while poverty is positively associated with unemployment. The VECM results further reveal the
presence of short-run adjustment dynamics toward the long-run equilibrium following temporary
shocks. These findings highlight the interconnected nature of financial inclusion, fiscal conditions,
and social welfare indicators in shaping labour market outcomes. The study contributes to the
literature by providing a unified empirical framework that captures both equilibrium relationships
and dynamic adjustments among key macroeconomic variables in Nigeria. Policy implications
should be interpreted within the context of long-run macroeconomic coordination rather than
direct causal effects, particularly with respect to financial inclusion strategies, debt management,
and poverty reduction efforts.
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1. Introduction

The rising rate of unemployment remains a persistent global concern, with particularly severe
implications for developing economies such as Nigeria, where it contributes significantly to rising
poverty levels, weak productivity, and structural economic imbalances (World Bank, 2024; Uni-
ted Nations, 2024). In response, policymakers have increasingly emphasised financial inclusion
as a strategic mechanism for improving access to financial services, promoting entrepreneurial
activity, and enhancing economic participation. In Nigeria, efforts to expand financial inclusion
have been supported through collaborations between government institutions and the private
sector, particularly via domestic credit expansion aimed at reaching underserved and unbanked
populations, including those in rural and informal sectors.

While financial inclusion is often discussed as a potential instrument for improving labour
market outcomes, unemployment dynamics are inherently multifaceted and may also be shaped
by broader macroeconomic and structural factors, including poverty conditions and the evolving
public debt profile. Existing empirical studies have largely examined the relationship between
financial inclusion and unemployment in isolation, without adequately accounting for the po-
tential interdependence between financial access, fiscal conditions, and social welfare indicators
(El-Bourainy and Salah, 2021). This omission limits the ability to capture the broader macro-
economic environment within which labour market outcomes are determined and motivates the
need for a more integrated analytical framework.

Globally, poverty remains a critical development challenge. It is estimated that approximately
1.3 billion people were affected by multidimensional poverty in 2020, with a substantial proportion
concentrated in rural regions of Africa (Chen et al., 2021). Poverty, defined as the inability
to meet basic human needs, manifests in both absolute and relative forms, reflecting varying
degrees of deprivation across populations (Cloete, 2002). In parallel, public debt has emerged as
an important macroeconomic variable influencing national economic performance. Public debt
represents accumulated government obligations arising from internal and external borrowing,
often used to finance development expenditures and stabilise economic activity (Matiti, 2013).
However, in the context of Nigeria, rising debt levels, estimated at over 108.23 billion US dollars
in the fourth quarter of 2023, raise concerns regarding fiscal sustainability and the efficiency of
debt utilisation in supporting employment-generating activities (Debt Management Office, 2024).

The global policy agenda, particularly within the framework of the Sustainable Development
Goals (SDGs), underscores the importance of financial inclusion, poverty reduction, and em-
ployment generation as interconnected development priorities. Financial inclusion, which gained
prominence in the early 2000s, is widely viewed as a pathway to reducing poverty by improving
access to financial services for underserved populations (Demirguc-Kunt et al., 2017). Despite
these efforts, a significant proportion of the global population, estimated at 1.7 billion adults,
remains financially excluded (Rani et al., 2021). In Africa, where demographic expansion is rapid
and the youth population continues to grow, the challenge of generating sustainable employment
opportunities remains substantial.

Although some evidence suggests a gradual decline in youth unemployment rates across the
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continent, structural constraints continue to limit the capacity of economies to absorb the ex-
panding labour force.

Recent global shocks, including the COVID-19 pandemic, have further exacerbated labour
market vulnerabilities. Employment losses and rising income inequality have been particularly
pronounced in developing economies, reinforcing the importance of inclusive financial systems
in supporting resilience and recovery (Ozili, 2024). Financial inclusion can facilitate income
generation, enhance consumption smoothing, and support investment in productive activities,
thereby contributing indirectly to labour market outcomes. However, the extent to which the-
se relationships manifest in the presence of persistent poverty and rising public debt remains
insufficiently understood within the Nigerian context.

Despite growing empirical interest in the relationship between financial inclusion and unem-
ployment, prior studies have produced mixed findings and often rely on methodologies that do
not adequately capture the dynamic and long-run interactions among macroeconomic variables
(El-Bourainy and Salah, 2021; Ozili, 2024; Wibowo et al., 2023). More importantly, the exis-
ting literature has not sufficiently examined the joint behaviour of financial inclusion, poverty,
and public debt within a unified time-series framework. Given that these variables may exhibit
non-stationary properties and long-run equilibrium relationships, an analytical approach that
incorporates both long-run associations and short-run adjustment mechanisms is required.

Accordingly, this study contributes to the literature by adopting a multivariate time-series fra-
mework that integrates cointegration analysis, Fully Modified Ordinary Least Squares (FMOLS),
and Vector Error Correction Model (VECM) to examine the interrelationships among financial
inclusion, unemployment, poverty, and public debt in Nigeria. Rather than treating these va-
riables as isolated determinants, the study models them as a jointly evolving system, thereby
providing a more comprehensive understanding of their long-run equilibrium relationships and
short-run dynamics.

In line with this objective, and consistent with the formulation of long-run hypotheses, the
study is guided by the following research questions:

1. What is the nature of the long-run relationship between financial inclusion and unemploy-
ment in Nigeria?

2. How is public debt associated with unemployment in the long run within the Nigerian
economy?

3. What is the long-run relationship between poverty and unemployment in Nigeria?

To complement these long-run relationships, the study further examines the short-run ad-
justment dynamics among the variables within a vector error correction framework, thereby
capturing how deviations from long-run equilibrium are corrected over time.

By addressing these questions, the study provides new empirical insights into the interconnec-
ted dynamics of financial access, fiscal conditions, and labour market outcomes, offering a more
coherent basis for interpreting macroeconomic interactions in Nigeria and similar developing
economies.
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2. Literature Review and Hypothesis Development

This study is anchored on three complementary theoretical perspectives: the financial literacy
theory of financial inclusion, the Keynesian theory of public debt, and the liberal theory of poverty
and unemployment. These frameworks collectively provide a conceptual basis for understanding
the potential interrelationships among financial inclusion, unemployment, poverty, and public
debt within a macroeconomic system.

The financial literacy theory of financial inclusion emphasises the role of access to financial
knowledge and services in enhancing economic participation and welfare outcomes. According to
(Ozili, 2020), financial inclusion improves individuals’ ability to utilise formal financial systems,
thereby facilitating savings mobilisation, access to credit, and investment in productive activi-
ties. Rather than directly generating employment, financial inclusion operates through indirect
channels such as entrepreneurial financing, small business expansion, and improved resource
allocation, which may be associated with labour market outcomes over time. This perspecti-
ve suggests that financial inclusion may be linked to unemployment through broader economic
mechanisms rather than immediate causal effects.

The Keynesian theory of public debt posits that government borrowing can stimulate aggre-
gate demand, particularly when directed toward productive investments such as infrastructure
and public services, thereby supporting economic activity and employment creation (Jefferson,
2012). However, the effectiveness of public debt in influencing labour market outcomes depends
critically on the efficiency of resource allocation and the sustainability of fiscal policy. In con-
texts where borrowed funds are not channelled into productive sectors, rising debt levels may not
translate into improved employment conditions. This implies that the relationship between public
debt and unemployment is likely to be complex and context-dependent, potentially exhibiting
varying long-run associations.

The liberal theory of poverty and unemployment highlights the structural linkages between
labour market conditions and poverty outcomes, emphasising that unemployment and market
inefficiencies can exacerbate poverty levels, particularly among vulnerable populations (Jefferson,
2012). Conversely, persistent poverty may also constrain access to education, skills development,
and financial resources, thereby reinforcing unemployment dynamics. This bidirectional inter-
action underscores the importance of examining poverty and unemployment within a unified
analytical framework.

Empirically, the relationship between poverty and unemployment remains inconclusive. Stu-
dies such as (Ariski et al., 2022) and (Mg et al., 2019) provide evidence of a positive association
between unemployment and poverty, while (Murjani, 2018) confirms that increases in unemploy-
ment contribute to rising poverty levels using an ARDL framework. However, other studies report
mixed or insignificant relationships (Dahliah and Nur, 2021; Ani, 2019), and some findings even
suggest negative or weak associations (Probosiwi, 2016; Iwuoha, 2020). These divergent results
indicate that the interaction between poverty and unemployment may depend on country-specific
conditions and methodological approaches.

Similarly, the relationship between public debt and unemployment has produced mixed evi-
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dence in the literature. Using time series data for Nigeria, (Iwuoha, 2020) employed a VECM
framework and found evidence of cointegration and an inverse long-run association between
public debt and unemployment, although the study also suggests limited effectiveness of debt
in reducing unemployment. In contrast, (Ogonna et al., 2016) reported a positive long-run re-
lationship between public debt and unemployment using an ARDL approach, suggesting that
increased borrowing may not necessarily lead to improved labour market outcomes. These con-
flicting findings highlight the need for further empirical investigation using robust time-series
techniques.

With respect to financial inclusion, a growing body of literature suggests that improved ac-
cess to financial services is associated with enhanced economic performance and labour market
participation. For instance, (Demirguc-Kunt et al., 2017) constructed a multidimensional finan-
cial inclusion index and found that higher levels of financial inclusion are associated with lower
unemployment rates across developing countries. Similarly, (Cull et al., 2014) and (World Bank,
2024) emphasise that access to finance supports business development, innovation, and employ-
ment generation. Additional studies (Zulfiqar et al., 2016) argue that financial inclusion enhances
economic empowerment and facilitates income-generating activities, thereby contributing to im-
proved welfare outcomes.

However, it is important to recognise that financial inclusion does not operate in isolation.
Its effectiveness in influencing labour market outcomes may depend on complementary factors
such as institutional quality, poverty conditions, and macroeconomic stability. Studies such as
(Sykes et al., 2016) and (Mugo and Kilonzo, 2017) highlight that financial inclusion can improve
income opportunities and reduce vulnerability, but its impact is mediated through broader eco-
nomic structures. Empirical evidence from developing and African economies further supports
the existence of a negative association between financial inclusion and unemployment (Mehry
et al., 2020; Okoro et al., 2020; Eng et al., 2018; Sakanko et al., 2020). However, the magnitude
and significance of this relationship vary across contexts.

Despite these contributions, the existing literature largely examines financial inclusion, po-
verty, and public debt independently, without adequately capturing their joint dynamics within
a unified time-series framework. Given that these variables may exhibit non-stationary behaviour
and long-run equilibrium relationships, an analytical approach that accounts for both long-run
associations and short-run adjustment dynamics is required.

In line with this perspective, the present study formulates its hypotheses in terms of long-run
relationships rather than direct causal effects:

H1: Financial inclusion is negatively associated with unemployment in the long run.

H2: Public debt is associated with unemployment in the long run.

H3: Poverty is positively associated with unemployment in the long run.

These hypotheses are consistent with the study’s econometric framework, which focuses on
identifying equilibrium relationships and dynamic adjustments among the variables within a
multivariate time-series system.
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3. Research Methodology

3.1 Data and Variable Description

This study utilises annual time series data for Nigeria spanning the period 1990 to 2023,
obtained from the World Bank’s World Development Indicators database. The sample period
is determined by data availability and consistency across all variables, yielding 34 observations
suitable for time-series econometric analysis. Given the relatively small sample size, particular
attention is paid to model specification and lag selection in subsequent analyses.

The variables included in the study are unemployment rate, financial inclusion, poverty rate,
and public debt. In contrast to treating these variables as exogenous controls, the study models
them as a jointly endogenous system within a multivariate time-series framework, consistent with
the cointegration and VECM approach.

Financial inclusion is proxied by domestic credit to the private sector (% of GDP),
which captures the extent to which financial resources are intermediated to households and
firms. This proxy is widely used in the literature as an indicator of financial access and depth,
particularly in data-constrained environments where composite financial inclusion indices are
unavailable (El-Bourainy and Salah, 2021). While this measure does not fully capture all di-
mensions of financial inclusion (such as access, usage, and quality), it provides a consistent and
macroeconomically relevant indicator of financial intermediation.

Public debt is measured as total government debt expressed in billions of US dollars. The
inclusion of public debt is motivated by its macroeconomic relevance in influencing aggregate
demand, investment capacity, and fiscal sustainability, which may be associated with labour
market outcomes (Matiti, 2013). While alternative fiscal variables such as public expenditure or
investment could also be considered, public debt is selected to capture the financing dimension
of government activity and its potential long-run association with unemployment.

The poverty rate is measured as the percentage of the population living below the international
poverty line of $5.50 per day, reflecting the extent of income deprivation within the economy.
The unemployment rate is measured as the percentage of the labour force that is without work
but actively seeking employment.
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Table 1
Variable Measurement and Data Sources

Variable
Type

Variable Na-
me

Symbol Measurement / Proxy Unit / Scale Source

Dependent
Variable

Unemployment
Rate

Unemp Percentage of the to-
tal labour force that is
without work but acti-
vely seeking employment

Percentage (%) World Bank
(WDI)

Independent
Variable

Financial Inclu-
sion

IncFin Domestic credit to priva-
te sector (proxy for finan-
cial access and interme-
diation)

% of GDP World Bank
(WDI)

Independent
Variable

Poverty Rate POVR Population living below
the international poverty
line of $5.50 per day

Percentage (%) World Bank
(WDI)

Independent
Variable

Public Debt PUD Total government debt Billions of US Do-
llars (USD)

World Bank
(WDI)

A detailed description of the variables, including their definitions, measurement proxies, units,
and data sources, is presented in Table 1. The selection of variables is guided by both theoretical
considerations and data availability, ensuring consistency within the multivariate time-series fra-
mework. In particular, financial inclusion is proxied by domestic credit to the private sector as a
macro-level indicator of financial intermediation, while public debt captures the fiscal dimension
of government borrowing. The poverty rate reflects income deprivation, and the unemployment
rate represents labour market conditions. All variables are obtained from the World Bank’s World
Development Indicators (WDI), ensuring comparability and reliability of the data across the study
period.

3.2 Econometric Methodology

This study adopts a multivariate time-series econometric framework to examine the long-
run relationships and short-run adjustment dynamics among financial inclusion, unemployment,
poverty, and public debt in Nigeria. Given the potential non-stationarity of macroeconomic time
series, the analysis proceeds sequentially through unit root testing, cointegration analysis, long-
run estimation using FMOLS, and short-run dynamics using the Vector Error Correction Model
(VECM).

It is important to emphasise that the study does not seek to establish causal relationships
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but rather to identify long-run equilibrium associations and dynamic adjustments among the
variables within a system of jointly endogenous interactions.

Descriptive statistics are first computed to summarise the data properties. Diagnostic tests,
including normality, autocorrelation, and heteroscedasticity tests, are conducted to assess model
adequacy. All estimations are performed using EViews and STATA software.

Unit Root Test

To determine the stationarity properties of the variables, the Augmented Dickey–Fuller (ADF)
unit root test is employed. The test examines the null hypothesis of a unit root (non-stationarity)
against the alternative of stationarity. Establishing the order of integration is a prerequisite for
cointegration analysis, as spurious regression results may arise when non-stationary series are
analysed without appropriate transformations (Kissel and Poserina, 2017).

Baseline OLS Specification (Descriptive Benchmark)

Ordinary Least Squares (OLS) is initially employed as a baseline descriptive specification
to provide preliminary insights into the linear association among the variables. However, given
that the variables are integrated of order one, OLS estimates are not used for inference regarding
long-run relationships, as such regressions may be subject to spurious correlation and endogeneity
bias.

The baseline functional relationship is specified as:

Unempt = f(IncF int, POV Rt, PUDt)

The corresponding linear specification is given by:

Unempt = β0 + β1IncF int + β2POV Rt + β3PUDt + εt

Following standard practice in time-series modelling, a logarithmic transformation of the
unemployment rate is applied to stabilize variance and improve interpretability in proportional
terms (Kissel and Poserina, 2017). Accordingly, the empirical specification becomes:

lnUnempt = β0 + β1IncF int + β2POV Rt + β3PUDt + εt

The log transformation is not intended to imply elasticity interpretation in a strict causal
sense but rather to improve model fit and reduce heteroscedasticity. Given the limitations of
OLS with non-stationary data, the results from this specification are interpreted cautiously and
serve only as a preliminary benchmark.

Fully Modified Ordinary Least Squares (FMOLS)

To obtain consistent estimates of the long-run relationships among the variables, the study em-
ploys the Fully Modified Ordinary Least Squares (FMOLS) estimator. FMOLS corrects for both
serial correlation and potential endogeneity arising from the cointegrating relationship among
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non-stationary variables, thereby providing reliable long-run parameter estimates (Kissel and
Poserina, 2017).

The FMOLS estimator modifies the conventional OLS estimator as follows:

β̂ = (X ′X)−1X ′(Y +∆)

where ∆ represents the correction term accounting for endogeneity and serial correlation.
By incorporating leads and lags of the differenced regressors, FMOLS ensures asymptotically
unbiased and efficient estimation of the long-run equilibrium relationship.

Cointegration Analysis and Vector Error Correction Model (VECM)

The Johansen cointegration technique is employed to test for the existence of long-run equi-
librium relationships among the variables. The test is based on a Vector Autoregressive (VAR)
framework and utilizes both trace and maximum eigenvalue statistics to determine the number
of cointegrating equations (Iwuoha, 2020).

The VAR model is specified as:

Yt = ϕ +Φ1Yt−1 +⋯ +ΦpYt−p + εt

where Yt is a vector comprising lnUnempt, IncF int, POV Rt, and PUDt.
When cointegration is established, the VAR model is reparameterized into a Vector Error

Correction Model (VECM), which captures both long-run equilibrium and short-run adjustment
dynamics:

∆Yt = ϕ +ΠYt−1 +
p−1

∑
i=1

Φj∆Yt−j + εt

where Π represents the error correction term, reflecting the speed at which deviations from
long-run equilibrium are corrected.

The VECM system allows each variable to be treated as endogenous, thereby addressing
potential endogeneity concerns within the system. The inclusion of lagged differences captures
short-run dynamics, while the error correction term provides evidence of long-run adjustment.

Given the limited sample size (T = 34), lag selection is carefully considered to avoid over-
parameterization. The implications of lag length choices are explicitly acknowledged in the in-
terpretation of results.
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4. Results

Table 2
Descriptive Statistics

Variables N Mean Standard De-
viation

Probability Value
(Jarque–Bera)

Unit

Unemployment 34 4.971 1.972 0.5139 %

Financial Inclusion 34 10.436 3.493 0.4523 % of GDP

Poverty Rate 34 91.652 1.214 0.5698 %

Public Debt 34 38.267 22.752 0.9470 Billion
USD

Table 2 presents the descriptive statistics of the variables over the study period. The average
unemployment rate is approximately 4.97%, with a standard deviation of 1.97%, indicating mo-
derate variation in labour market conditions over time. Financial inclusion, proxied by domestic
credit to the private sector, records a mean value of 10.44% of GDP with a standard deviation
of 3.49%, suggesting noticeable fluctuations in financial intermediation across the period. The
poverty rate exhibits a high average of 91.65%, with relatively low variability (standard deviation
of 1.21%), reflecting persistently elevated poverty levels in Nigeria. Public debt shows a mean
value of 38.27 billion US dollars and a relatively large standard deviation of 22.75 billion US
dollars, indicating substantial variation in government borrowing over time.

The Jarque–Bera probability values for all variables exceed the conventional 0.05 threshold,
suggesting that the null hypothesis of normal distribution cannot be rejected. This indicates
that the series does not exhibit significant departures from normality, thereby supporting the
suitability of the data for subsequent econometric analysis. However, it is important to note
that normality does not imply data reliability but rather provides supporting evidence for the
appropriateness of statistical inference under standard assumptions.

Table 3
Unit Root Test Results (Augmented Dickey–Fuller Test)

Variables Test Statistic P-value Order of Integration

lnUnemployment -3.93 0.0060 I(1)

Financial Inclusion -5.31 0.0001 I(1)

Poverty Rate -7.24 0.0000 I(1)

Public Debt -3.17 0.0315 I(1)
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Table 3 reports the results of the Augmented Dickey–Fuller (ADF) unit root test for all
variables. The findings indicate that the series are non-stationary at levels but become stationary
after first differencing, implying that all variables are integrated of order one, I(1). The reported
test statistics at first difference are sufficiently negative, with corresponding p-values below the
conventional 0.05 significance level, leading to the rejection of the null hypothesis of a unit root.

The presence of I(1) variables justifies the application of cointegration techniques to examine
the existence of long-run equilibrium relationships among the variables. This is particularly
important in time-series analysis, as estimating relationships among non-stationary variables in
levels without accounting for cointegration may result in spurious regression outcomes (Kissel and
Poserina, 2017). Consequently, the integration properties of the variables provide the necessary
foundation for the subsequent Johansen cointegration test and the estimation of long-run and
short-run dynamics using FMOLS and VECM.

Table 4
Baseline OLS Regression Results

lnUnemployment Coefficient t-Statistic P-value VIF

Financial Inclusion -0.0075 -2.63 0.034 1.41

Poverty Rate 0.0781 2.08 0.046 1.68

Public Debt -0.0088 -5.14 0.000 1.23

Constant 8.2861 2.34 0.026 —

Overall Model P-value = 0.0000
Root MSE = 0.2023
R-squared = 0.6518
Adj. R-squared = 0.6170

Diagnostic Tests:

Jarque–Bera (Normality): p-value = 0.6704

Durbin–Watson = 1.8954

Heteroscedasticity test: p-value = 0.1443

Table 4 presents the results of the baseline Ordinary Least Squares (OLS) regression, estimated
primarily as a descriptive benchmark of the linear association among the variables. The overall
model is statistically significant, and the R-squared value indicates that approximately 65.18% of
the variation in the unemployment rate is associated with variations in financial inclusion, poverty
rate, and public debt. The variance inflation factor (VIF) values for all regressors are below
conventional thresholds, suggesting the absence of multicollinearity. In addition, the diagnostic
tests indicate no evidence of heteroscedasticity or serial correlation, while the residuals appear
normally distributed.
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However, given that the variables are integrated of order one, I(1), the OLS estimates should
be interpreted with caution, as regressions involving non-stationary series may produce spurious
results if long-run relationships are not explicitly accounted for. Consequently, the coefficients
obtained from the OLS model are not interpreted as evidence of causal effects or used to formally
test the study hypotheses.

Notwithstanding these limitations, the signs of the estimated coefficients provide preliminary
insights into the direction of association among the variables. Financial inclusion and public
debt exhibit negative coefficients, while the poverty rate shows a positive coefficient in relation
to unemployment. These patterns are broadly consistent with theoretical expectations discussed
in the literature, including the financial literacy theory of financial inclusion (Ozili, 2020), the
Keynesian perspective on public debt (Jefferson, 2012), and the liberal theory of poverty and
unemployment (Jefferson, 2012). However, a more reliable assessment of long-run relationships is
provided by the cointegration and FMOLS results, which explicitly account for the non-stationary
properties of the data.

Table 5
FMOLS Long-Run Estimation Results

lnUnemployment Coefficient t-Statistic P-value

Financial Inclusion -0.076 -2.39 0.0002

Poverty Rate 0.089 1.79 0.0031

Public Debt -0.008 -3.52 0.0014

Constant 9.333 2.00 0.0546

R-squared = 0.642
Adj. R-squared = 0.605

Diagnostic Test:

Jarque–Bera (Normality): p-value = 0.6623

Table 5 presents the Fully Modified Ordinary Least Squares (FMOLS) estimates, which pro-
vide consistent and efficient estimates of the long-run relationships among the variables in the
presence of cointegration. The results indicate that financial inclusion and public debt are nega-
tively associated with unemployment in the long run, while the poverty rate exhibits a positive
long-run association with unemployment.

Specifically, the coefficient of financial inclusion is negative and statistically significant, sug-
gesting that higher levels of financial intermediation are associated with lower unemployment
over the long run. Similarly, public debt displays a negative and statistically significant coeffi-
cient, indicating that increases in public debt are associated with lower unemployment within
the long-run equilibrium framework. In contrast, the poverty rate is positively associated with
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unemployment, implying that higher levels of poverty are linked with higher unemployment over
time.

These findings are consistent with the theoretical expectations outlined in the financial literacy
theory of financial inclusion (Ozili, 2020), the Keynesian perspective on public debt (Jefferson,
2012), and the liberal theory of poverty and unemployment (Jefferson, 2012), although the re-
lationships should be interpreted as long-run associations rather than direct causal effects. The
results therefore provide support for the formulated hypotheses (H1–H3), which are expressed in
terms of long-run relationships.

The R-squared value of 0.642 indicates that approximately 64.2% of the variation in unem-
ployment is explained by the long-run relationship with financial inclusion, poverty, and public
debt. The Jarque–Bera test statistic suggests that the residuals are normally distributed, sup-
porting the adequacy of the model specification.

Table 6
Johansen Cointegration Test and VECM Results

Johansen Cointegration Test

Statistic Value

Trace Statistic (r = 0) 49.48

Critical Value (5%) 47.21

Vector Error Correction Model (VECM)

Equation Lag Length R-squared P-value

∆lnUnemployment 6 0.5780 0.0059

∆Financial Inclusion 6 0.7019 0.0016

∆Poverty Rate 6 0.6441 0.0258

∆Public Debt 6 0.8481 0.0000

Diagnostic Tests:

Jarque–Bera (Normality): p-value = 0.0582

Autocorrelation Test: p-value = 0.9430

According to Table 6, the Johansen cointegration test results indicate the existence of at
least one cointegrating relationship among the variables, as the trace statistic (49.48) exceeds
the corresponding 5% critical value (47.21). This provides empirical evidence of a stable long-
run equilibrium relationship among unemployment, financial inclusion, poverty, and public debt,
thereby justifying the use of a Vector Error Correction Model (VECM) to capture both long-run
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and short-run dynamics.

The VECM estimates reveal statistically significant short-run dynamics across the system of
equations, as indicated by the reported p-values. The specification incorporates lagged differences
of the variables alongside the error correction mechanism, allowing for the adjustment of short-run
deviations toward the long-run equilibrium. The significance of the model suggests that short-run
fluctuations in the variables are systematically related to past disequilibria and changes in the
explanatory variables.

The diagnostic tests indicate that the residuals are approximately normally distributed and
free from serial correlation, supporting the adequacy of the model specification. However, it is
important to note that the model employs six lag lengths within a relatively small sample size (T
= 34), which may introduce concerns regarding over-parameterisation and degrees of freedom.
While the lag structure was selected based on standard lag selection criteria, this limitation is
acknowledged and should be considered when interpreting the magnitude and stability of the
short-run coefficients. Overall, the VECM results complement the FMOLS findings by confir-
ming the presence of long-run equilibrium relationships and providing evidence of short-run
adjustment dynamics among financial inclusion, unemployment, poverty, and public debt within
a multivariate time-series framework.

Figure 1. CUSUM Test for the Stability of the OLS Regression
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Figure 2. Graph of the variable series versus the year under review

Figure 2 presents the recursive CUSUM test for parameter stability of the estimated model.
The plot shows that the cumulative sum of recursive residuals remains within the 95% confidence
bands throughout the sample period. This indicates that the estimated coefficients are stable over
time and that there is no evidence of significant structural instability in the model. Consequently,
the stability condition required for reliable inference in the regression framework is satisfied.

Figure ?? illustrates the time-series evolution of unemployment, financial inclusion, poverty
rate, and public debt in Nigeria over the study period. The graphical representation highlights
distinct trends and fluctuations across the variables. Public debt exhibits a pronounced upward
trajectory, particularly in the later years, indicating increased government borrowing over time.
Financial inclusion shows moderate variation with a general upward movement, while the unem-
ployment rate displays periods of gradual increase, especially in recent years. In contrast, the
poverty rate remains persistently high with relatively limited variation.

It is important to emphasise that the graphical comparison of variable levels does not provide
evidence of relative importance or causal influence among the variables. Instead, the figures serve
a descriptive purpose by illustrating the co-movement and temporal patterns of the series.

4.1 Discussion

Unemployment remains a persistent macroeconomic challenge in developing economies, par-
ticularly in Nigeria, where structural constraints, fiscal imbalances, and social vulnerabilities
interact to shape labour market outcomes. The present study contributes to this discourse by
examining the interconnected dynamics among financial inclusion, public debt, poverty, and
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unemployment within a unified time-series framework that captures both long-run equilibrium
relationships and short-run adjustment processes.

The empirical findings from the FMOLS estimation provide evidence of statistically significant
long-run associations among the variables. Specifically, financial inclusion is negatively associated
with unemployment in the long run, suggesting that improvements in financial intermediation and
access to credit are linked with more favourable labour market outcomes over time. This finding is
consistent with the financial literacy theory of financial inclusion (Ozili, 2020), which emphasises
the role of financial access in enhancing economic participation through indirect channels such as
entrepreneurial financing, small business development, and investment expansion. Empirically,
this result aligns with studies such as (Mehry et al., 2020), (Okoro et al., 2020), and (Sun and
Scola, 2023), which report a negative association between financial inclusion and unemployment
across developing and African economies. Contrary to the earlier interpretation, the findings
of (El-Bourainy and Salah, 2021) also indicate that financial inclusion is associated with lower
unemployment levels in developing countries, thereby reinforcing the consistency of the present
study with the broader empirical literature.

The results further reveal a negative long-run association between public debt and unem-
ployment. This outcome is broadly consistent with the Keynesian perspective, which posits that
government borrowing can stimulate aggregate demand and economic activity when effectively
allocated toward productive investments (Jefferson, 2012). The finding is in line with (Iwuoha,
2020), who reported an inverse relationship between public debt and unemployment in Nigeria
using a VECM framework.

However, contrasting evidence from (Ogonna et al., 2016) suggests that the effectiveness of
public debt in improving labour market outcomes depends on the structure and utilisation of
borrowed funds. This divergence highlights the importance of fiscal quality, suggesting that the
observed negative association should be interpreted within the context of long-run macroecono-
mic conditions rather than as a direct policy prescription.

In contrast, the poverty rate exhibits a positive and statistically significant long-run associa-
tion with unemployment, indicating that higher levels of poverty are linked with weaker labour
market performance over time. This finding supports the liberal theory of poverty and unem-
ployment (Jefferson, 2012), which emphasises structural constraints and market inefficiencies as
drivers of both poverty and unemployment. Empirical evidence from (Ariski et al., 2022), (Mg
et al., 2019), and (Murjani, 2018) similarly documents a positive relationship between poverty
and unemployment, although opposing findings such as (Ani, 2019) suggest that this relationship
may vary depending on country-specific conditions and methodological approaches. The persis-
tence of high poverty levels observed in the descriptive analysis further reinforces the structural
nature of this relationship in the Nigerian context.

The Johansen cointegration results confirm the existence of a stable long-run equilibrium rela-
tionship among the variables, indicating that financial inclusion, public debt, poverty, and unem-
ployment move together over time. The VECM estimates complement this finding by providing
evidence of short-run adjustment dynamics, suggesting that deviations from the long-run equili-
brium are gradually corrected. This reinforces the interpretation that the relationships identified
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in the study are not static but evolve through dynamic interactions within the macroeconomic
system.

It is important to emphasise that the OLS results are interpreted only as a descriptive bench-
mark and not as evidence of causal effects, given the non-stationary nature of the variables.
Similarly, the graphical analysis of the variable series provides descriptive insights into temporal
trends but does not establish the relative importance or causal influence of the variables. Instead,
the combined evidence from FMOLS, cointegration, and VECM offers a more robust basis for
understanding the long-run associations and short-run dynamics among the variables.

Overall, the study provides a more coherent understanding of how financial inclusion, fiscal
conditions, and poverty interact within a dynamic macroeconomic framework to shape unem-
ployment outcomes in Nigeria. By integrating these variables within a unified time-series system,
the findings highlight the importance of coordinated policy approaches that consider the inter-
dependence of financial, fiscal, and social factors in addressing labour market challenges.

5. Conclusion

This study examined the long-run relationships and short-run adjustment dynamics among
financial inclusion, unemployment, poverty, and public debt in Nigeria within a multivariate
time-series framework. By integrating cointegration analysis, FMOLS, and VECM, the study
provides evidence of a stable long-run equilibrium relationship among the variables, indicating
that financial inclusion, fiscal conditions, and poverty are systematically associated with labour
market outcomes over time.

The empirical findings reveal that financial inclusion is negatively associated with unemploy-
ment in the long run, suggesting that improvements in financial intermediation and access to
credit are linked with more favourable labour market conditions. Public debt also exhibits a ne-
gative long-run association with unemployment, although this relationship should be interpreted
cautiously, as the effectiveness of public borrowing depends on the allocation and productivity
of the financed expenditures. In contrast, the poverty rate is positively associated with unem-
ployment, highlighting the persistent structural linkage between income deprivation and labour
market challenges.

The results further demonstrate the presence of short-run adjustment dynamics, indicating
that deviations from long-run equilibrium are gradually corrected within the system. This re-
inforces the importance of viewing unemployment dynamics within a broader macroeconomic
context where financial, fiscal, and social factors interact over time rather than in isolation.

From a policy perspective, the findings suggest that improving financial inclusion may be
associated with better labour market outcomes when supported by complementary structural
conditions. However, the observed relationship between public debt and unemployment does not
imply that increasing debt levels will necessarily reduce unemployment; rather, it underscores
the importance of efficient and productive utilisation of borrowed funds. Similarly, addressing
persistently high poverty levels remains critical, as poverty continues to be strongly associated
with adverse labour market conditions.
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Notwithstanding these contributions, the study is subject to certain limitations. The relati-
vely small sample size may constrain the degrees of freedom in the estimation, particularly in
the VECM specification with multiple lags. In addition, the proxy used for financial inclusion
captures the depth of financial intermediation and may not fully reflect other dimensions such
as access, usage, and quality of financial services. Future research could extend this analysis by
incorporating broader financial inclusion indices, alternative fiscal indicators, or higher-frequency
data to provide deeper insights into the dynamic interactions among these variables.

Overall, the study contributes to the literature by providing a unified empirical framework
that captures both long-run equilibrium relationships and short-run dynamics among key ma-
croeconomic variables in Nigeria, offering a more coherent basis for understanding the interplay
between financial inclusion, fiscal policy, poverty, and unemployment.
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