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Abstract

This study investigates the dynamic impact of digital technology, external debt, and trade openness on Nigeria s economic
growth trajectory over the twenty-five-year period spanning 2000 to 2025. Leveraging the Endogenous Growth Theory
and the Debt Overhang Hypothesis as theoretical anchors, the research seeks to understand how the transition toward a
knowledge-based economy interacts with persistent fiscal constraints. The study employs the Autoregressive Distributed
Lag (ARDL) Bound Testing approach to analyse time-series data sourced from the World Bank and the Central Bank of
Nigeria, allowing for the simultaneous estimation of short-run dynamics and long-run equilibrium.

The empirical results reveal a significant long-run relationship among the variables. Notably, Digital Technology
(proxied by ICT contribution to GDP) emerged as the most robust driver of economic expansion, with a long-run
elasticity of 0.52, suggesting that a 1% increase in digital penetration yields a 0.52% increase in Real GDP. Conversely,
the findings provide strong evidence of a Debt Overhang effect; External Debt was found to have a statistically significant
negative impact on growth (-0.21), particularly in the latter decade, as rising debt-servicing obligations "crowded out"
productive investments. Trade Openness exhibited a positive but marginal effect (0.08), reflecting Nigeria s structural
vulnerability and limited export sophistication.

The Error Correction Term (ECT) of -0.45 indicates a moderate speed of adjustment, where 45% of annual shocks are
corrected within the following year. The study concludes that while digital transformation offers a resilient pathway for
non-oil growth, the escalating external debt profile serves as a critical bottleneck. It recommends a policy shift toward
Digital Capital Expenditure and aggressive debt restructuring to ensure that technological gains are not neutralized by
fiscal insolvency.

Keywords: Digital Technology, External Debt, Trade Openness, ARDL Model, Nigeria, Endogenous Growth, Debt Overhang, Trade
Openness, Economic Growth Nigeria, Sub-Saharan Africa, Endogenous Growth Theory, Digital Economy, Foreign Borrowing,
Macroeconomic Stability, Export-Led Growth Hypothesis.

1. Introduction

The economic trajectory of Sub-Saharan Africa (SSA) in the
21st century has been defined by a complex struggle to transition
from resource dependency toward diversified, technology-driven
growth. Nigeria, as the continent's most populous nation and the
third largest economy by GDP, stands as the primary laboratory

for this transition. Between 2000 and 2025, the Nigerian economy
underwent profound structural shifts, navigating the highs of a
telecommunications revolution and the lows of multiple recessions
and a burgeoning debt profile. Understanding the nexus between
digital technology, external debt, and trade openness is critical
for deciphering the drivers of economic growth in this volatile
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landscape.

TheturnofthemillenniummarkedthebeginningofNigeria’s"Digital
Dawn." Following the deregulation of the telecommunications
sector in 2001, the country witnessed an unprecedented surge in
Information and Communication Technology (ICT) adoption.
According to Adeleye et al. (2021), digital financial inclusion and
mobile penetration have significantly reduced transaction costs
and enhanced the productivity of Small and Medium Enterprises
(SMEs). By 2025, the digital economy had evolved beyond simple
connectivity into a sophisticated ecosystem of fintech, agritech,
and e-commerce, contributing nearly 18-20% to the national
GDP. Endogenous growth models suggest that such technological
advancement serves as a primary internal engine for sustainable
development by fostering innovation and human capital [1].

Despite the promise of the digital sector, Nigeria’s fiscal health has
been compromised by an escalating reliance on foreign borrowing.
The "Debt Overhang Theory" posits that when a nation’s debt
burden becomes excessive, the anticipated cost of servicing that
debt acts as a tax on future production, thereby discouraging both
domestic and foreign investment [2]. While the 2005 Paris Club
debt relief provided Nigeria with a "clean slate," the post-2015 era
saw a rapid accumulation of commercial Eurobonds and bilateral
loans from emerging lenders like China. Recent data suggests that
by 2024, debt service-to-revenue ratios reached critical levels,
raising concerns that external debt once a tool for infrastructure
financing—has become a significant drag on macroeconomic
stability [3].

The third pillar of this analysis is trade openness. Proponents of
the "Export-Led Growth Hypothesis" argue that integrating into
the global market allows developing nations to exploit economies
of scale and benefit from international knowledge spillovers [4].
However, Nigeria’s experience with trade openness has been
asymmetrical. While the country has remained "open" in terms
of its high ratio of total trade to GDP, its export base remains
dangerously concentrated in crude oil. The implementation of
the African Continental Free Trade Area (AfCFTA) in the early
2020s sought to rectify this by encouraging intra-African trade in
manufactured goods, yet the structural bottlenecks of poor power
supply and logistical inefficiencies continue to limit the gains from
liberalization [5].

2. Background to the Study

The dawn of the 21st century brought a wave of optimism for
Sub-Saharan Africa (SSA), often framed under the "Africa
Rising" narrative. At the heart of this transformation is Nigeria,
a nation whose economic journey from 2000 to 2025 serves as
a microcosm for the continent’s broader struggles and successes.
According to Fosu (2015), the early 2000s marked a pivotal
"turning point" for SSA, characterized by improved institutional
quality and macroeconomic reforms. In Nigeria, this period began
with a return to democratic governance and subsequent reforms
aimed at transitioning from a monolithic, oil-dependent economy
into a modern, diversified global player [6].

A primary catalyst in this narrative has been the unprecedented
growth of digital technology.In 2000, Nigeria’s telecommunications
infrastructure was virtually non-existent, with a teledensity of
less than 1%. The liberalization of the sector in 2001 sparked a
digital revolution that evolved from basic voice connectivity to
a sophisticated digital ecosystem. By 2025, Nigeria's ICT sector
had become a cornerstone of the non-oil economy, contributing
significantly to GDP. As noted by Adeleye and Abu (2021), ICT
penetration acts as a "productivity frontier," enabling financial
inclusion and reducing the "cost of distance" in trade. This
transition aligns with Endogenous Growth Theory, which posits
that technological innovation is an internal driver of long-term
economic expansion [1].

Parallel to this technological rise, however, has been the persistent
challenge of external debt. Nigeria’s debt history during this
window is one of dramatic cycles. The 2005 Paris Club debt relief
agreement was a landmark event that initially liberated the federal
budget from the shackles of massive interest payments [7]. Yet
the decade following 2015 saw a rapid re-accumulation of debt
to bridge infrastructure gaps in power and transport. By 2025, the
"Debt Overhang Theory" suggesting that high debt discourages
investment due to anticipated future taxes became a central
concern for policymakers [2]. As the World Bank (2024) reported,
rising debt-servicing costs began to "crowd out" essential capital
expenditure, threatening the sustainability of Nigeria's growth.

Furthermore, the role of trade openness remains a contentious
pillar. Since the early 2000s, Nigeria has sought deeper global
integration, culminating in the adoption of the African Continental
Free Trade Area (AfCFTA). While Grossman and Helpman (1991)
argue that openness facilitates technological spillovers, Nigeria’s
trade profile has remained stubbornly concentrated in primary
commodities. Anyanwu (2023) observes that without a robust
manufacturing base, trade openness often leads to "imported
inflation" and heightened vulnerability to external shocks rather
than the industrial leapfrogging envisioned by proponents of
liberalization.

As we reach the mid-2020s, the convergence of digitalization, debt,
and trade defines the Nigerian economic reality. Understanding
their joint impact is no longer just an academic exercise but a
policy necessity. This study seeks to explore how these variables
have interacted over twenty-five years to determine whether
Nigeria is successfully building a modern, tech-driven economy
or remains trapped in a cycle of debt and commodity dependence.

3. Statement of the Problem

Despite the significant proliferation of digital technology and the
strategic liberalization of trade over the last two decades, Nigeria’s
economic trajectory remains characterized by "jobless growth"
and persistent fiscal fragility. The central problem lies in the
paradoxical relationship between these modern growth drivers and
the country’s escalating external debt profile, which threatened to
reach a breaking point by 2025.
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While the digital economy buoyed by a vibrant fintech sector and
increased internet penetration has contributed nearly 18% to the
national GDP (NBS, 2024), these gains have not trickled down to
the broader population. Instead, the economy remains structurally
tethered to volatile oil revenues, leaving it vulnerable to external
price shocks. This vulnerability is exacerbated by trade openness;
while intended to foster industrialization, it has largely facilitated
the influx of foreign consumer goods, leading to a perennial
trade deficit in the non-oil sector and stifling the growth of local
manufacturing [5].

Most critically, the surge in external debt since 2015 has created
a "debt overhang" that undermines the potential of both digital
innovation and trade. By 2025, debt-servicing requirements began
consuming over 90% of federal revenue, effectively "crowding
out" the capital investments needed to sustain broadband
infrastructure and export-oriented industries [3]. Consequently,
the fiscal space required to leverage digital technology for human
capital development is shrinking.

There is a glaring gap in understanding how these three variables
technology, debt, and trade interact. Without a clear empirical
roadmap to balance technological adoption with sustainable debt
management and competitive trade, Nigeria risks a "lost decade"
where digital progress is neutralized by financial insolvency. This
study, therefore, seeks to investigate these dynamics to provide a
framework for resilient economic expansion.

4. Research Objective

Determine the combined effect of Digital Technology, External
Debt and Trade Openness on Nigeria’s economic growth within
the context of Sub-Saharan Africa.

Research Question

Is there a cointegrating (long-term) relationship between digital
technology, external debt, trade openness, and economic growth?
This research is timely and holds substantial value for several
stakeholders as Nigeria navigates the complexities of the mid-
2020s global economy: It provides an empirical framework for
the Central Bank of Nigeria (CBN) and the Federal Ministry of
Finance to balance aggressive digital infrastructure funding with
sustainable debt management. It highlights the "tipping point”
where debt servicing begins to neutralize technological gains.
The study offers a 25-year longitudinal analysis of Nigeria’s fiscal
health, providing insights into the risks and rewards associated
with the Nigerian "Silicon Lagoon" versus its sovereign debt
profile. It contributes to the Endogenous Growth and Debt
Overhang literature by integrating "Digital Technology" as a
primary variable alongside traditional macroeconomic indicators,
filling a gap in SSA-specific econometric studies.

As the African Continental Free Trade Area (AfCFTA) matures,
this study serves as a guide for other SSA nations on how to
leverage digital trade while avoiding the pitfalls of unmanaged
external borrowing.

5. Theoretical framework

5.1. The Digital Driver: Endogenous Growth Theory

The primary theoretical framework for assessing the impact of
digital technology on Nigeria’s economic trajectory is Endogenous
Growth Theory, spearheaded by Romer (1990) and Lucas (1988).
Unlike the classical Solow-Swan model, which treats technological
progress as an exogenous "black box" or a random stroke of luck,
endogenous growth models argue that economic expansion is a
direct result of internal processes. Specifically, it posits that long-
run growth is driven by deliberate investments in human capital,
innovation, and specialized knowledge. Within this framework,
technology is not just an added input but an integral part of the
production function that generates increasing returns to scale.

In the Nigerian context, the rapid proliferation of Information and
Communication Technology (ICT) and the burgeoning fintech
ecosystem represent a fundamental shift toward a knowledge-based
economy. This transition is best understood through the lens of
Aghion and Howitt (1992), who expanded on endogenous growth
through the concept of "creative destruction." They suggested that
technological innovation drives growth by replacing outdated,
inefficient processes with high-productivity digital solutions.
In Nigeria, this is evident in how mobile banking has bypassed
the inefficiencies of traditional brick-and-mortar retail banking,
creating a more fluid and inclusive financial landscape.

Furthermore, the theory explains how Nigeria’s digital revolution,
which gained momentum following the 2001 telecommunications
deregulation, has provided a resilient growth path. This path is
increasingly less dependent on physical labour or the volatile
extraction of raw materials, such as crude oil, and more dependent
on the "spillover effects" of digital connectivity [8]. These
spillovers occur when an innovation in one sector such as a mobile
payment gateway creates efficiency gains across multiple other
sectors, from agriculture to retail.

By treating knowledge and technology as endogenous variables,
this theory provides a robust justification for the 2000-2025 case
study. it suggests that if Nigeria continues to invest in digital
infrastructure and human capital, the resulting "knowledge stock"
will continue to drive economic output, effectively mitigating
some of the traditional structural bottlenecks associated with Sub-
Saharan African economies.

5.2. The Fiscal Constraint: Debt Overhang Theory

To analyse the impact of Nigeria’s rising financial obligations,
this study utilizes the Debt Overhang Theory, pioneered by Myers
(1977) and famously applied to sovereign nations by Krugman
(1988) and Sachs (1989). The theory posits that when a country’s
debt-servicing obligations exceed its expected ability to repay, any
increase in economic production is essentially "taxed" away by
international creditors to satisfy outstanding debts. This creates a
powerful disincentive for both domestic and foreign investors, as
the anticipated returns on capital are threatened by the government’s
urgent need to meet external obligations rather than reinvesting in
local infrastructure or social services.
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For Nigeria, especially during the 2015-2025 period, this theory
provides a critical lens for understanding fiscal stagnation. As noted
by Elmendorf and Mankiw (1999), high levels of public debt led to
a "crowding out" effect. In this scenario, government borrowing to
service old debts drives up interest rates and absorbs the available
credit in the financial system, leaving the private sector including
the burgeoning digital industry—with limited access to affordable
capital. By 2025, with debt-to-revenue ratios reaching historic
highs, the "overhang" acts as a psychological and financial barrier,
suggesting that the benefits of technological adoption may be
neutralized if the sovereign balance sheet remains insolvent.

5.3. The Global Nexus: Dual-Gap Theory

To understand the impact of trade openness, the study utilizes the
Dual-Gap Theory, originally formulated by Chenery and Bruno
(1962). This framework suggests that development in emerging
economies like Nigeria is constrained by two primary structural
gaps: the "savings gap" (where domestic savings are insufficient
to fund necessary investments) and the "foreign exchange gap"
(where export earnings are insufficient to pay for the imports of
capital goods and technology required for industrialization).

Trade openness is theorized to bridge these gaps by allowing
for the inflow of foreign exchange and the transfer of advanced
technology. However, the Prebisch-Singer Hypothesis offers
a cautionary counter-point relevant to Nigeria’s experience. It
argues that countries relying on primary commodity exports (crude
oil) face declining terms of trade relative to nations exporting
manufactured goods [9]. This dual-lens approach allows the study
to evaluate whether Nigeria’s openness from 2000 to 2025 has
facilitated the "technological spillovers" suggested by Grossman
and Helpman (1991) or if it has merely reinforced a structural
dependency on imports that widens the foreign exchange gap.

6. The Empirical Review

The first cluster of literature focuses on the digital leapfrog
effect in Nigeria and the broader Sub-Saharan African region.
Adeleye and Abu (2021) utilized GMM estimation to prove that
ICT penetration significantly bolsters financial inclusion, thereby
driving non-oil GDP growth. This is complemented by the work
of Babatunde (2022), who found that for every 10% increase in
broadband penetration in Nigeria, there is a corresponding 1.2%
increase in economic output. Similarly, Olayiwola and Okodua
(2023) observed that digital technology acts as a resilience factor
during oil price volatility, providing a secondary engine for the
Nigerian economy.

In a cross-country analysis, Myovella et al. (2020) compared
41 SSA countries and found that while both mobile and internet
usage foster growth, the impact of mobile telephony is more
pronounced in lower-middle-income nations like Nigeria. Asongu
and Odhiambo (2020) highlighted that digital technology reduces
"information asymmetry," making trade more efficient. Recent
projections by Eze (2024) suggest that the integration of Artificial
Intelligence in Nigeria’s fintech sector will add an estimated $10
billion to the economy by 2026, reinforcing the positive trend

observed throughout the study period.

The second thematic area examines the "debt overhang" hypothesis.
Okonjo-Iweala (2012) documented the immediate growth impact
of the 2005 debt relief, arguing that fiscal freedom is a prerequisite
for structural transformation. However, Umaru et al. (2013) found
that in the post-relief era, the relationship between external debt
and growth in Nigeria turned negative, suggesting that debt only
supports growth up to a specific threshold. Sulaiman and Azeez
(2012) earlier confirmed that debt servicing, rather than the debt
stock itself, is the primary deterrent to Nigerian investment.

Recent studies by Akpan (2023) and the World Bank (2024)
have been more critical, noting that the shift toward commercial
Eurobonds has increased Nigeria's vulnerability to global interest
rate hikes. Adesola (2022) used a VECM approach to show that
since 2015, debt servicing has "crowded out" public investment in
human capital. Onyele and Nwosu (2025) concluded in their latest
review that Nigeria’s current debt trajectory is "unsustainable"
unless coupled with aggressive revenue diversification, echoing
the findings of Ibi and Agbor (2015) who warned of the long-term
inflationary pressures of external borrowing.

The final pillar explores the nuances of global integration.
Anyanwu (2014) argued that trade openness significantly impacts
growth in Africa, but primarily through the export of natural
resources. This is supported by Olufemi (2021), who found that
while Nigeria is "open" to trade, the lack of a manufacturing base
means that liberalization often results in a negative trade balance.
Adenugba and Dipo (2013) highlighted that trade openness only
benefits Nigeria when it is accompanied by technological transfer,
a link that remains weak according to their empirical results.

Further evidence from Lawal et al. (2022) indicates that the
African Continental Free Trade Area (AfCFTA) has the potential
to reverse this trend if Nigeria improves its "export sophistication."”
Arawomo (2023) found that trade openness had a positive effect
on growth during periods of high oil prices but a contractionary
effect during downturns, suggesting a high sensitivity to external
shocks. Sanusi (2010) and Yusuf et al. (2025) both emphasize that
for trade to be a growth driver, it must be paired with "competitive
industrial policies" rather than just the removal of tariffs.

7. Research Methodology

The research methodology for this study is designed to rigorously
evaluate the impact of digital technology, external debt, and trade
openness on Nigeria’s economic growth from 2000 to 2025. By
employing a quantitative, ex-post facto research design, the study
utilizes time-series data to uncover both the immediate shocks and
the enduring structural relationships that have defined the Nigerian
economy over the last quarter-century. The data are meticulously
sourced from the World Bank’s World Development Indicators,
the Central Bank of Nigeria (CBN) Statistical Bulletin, and the
National Bureau of Statistics (NBS), ensuring a robust empirical
foundation that captures the "digital leap" and fiscal shifts of the
era.
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8. Model Specification

The analytical framework is rooted in a multivariate model that
treats Real Gross Domestic Product (RGDP) as the dependent
variable. To capture the multi-dimensional nature of growth, the
model incorporates the ICT sector's contribution to GDP as a proxy
for digital technology, the total external debt stock to represent
fiscal obligations, and the trade-to-GDP ratio as a measure of
trade openness. To ensure statistical reliability, all variables are
transformed into natural logarithms. This transformation serves
a dual purpose: it reduces the potential for heteroscedasticity—
where the variability of data points is inconsistent—and allows
the resulting coefficients to be interpreted as elasticities, providing
a clear percentage-based understanding of how each factor
influences growth.

Drawing from the Endogenous Growth Theory, the model assumes
that economic output (Y) is a function of technology (A), alongside
traditional macroeconomic variables. The functional relationship
is expressed as:

RGDP = f (DIGTECH, EXD, TOP, INF)

To minimize heteroscedasticity and ensure the coefficients
represent elasticities, the variables are transformed into natural
logarithms:

InRGDP t=8 0+p 1 InDIGTECH t+p 2InEXD t+ 31In
TOP t+pB 4InINF t+e t

Where:

In RGDP: Natural log of Real Gross Domestic Product (Proxy for
Economic Growth).

In DIGTECH: Natural log of ICT Contribution to GDP (Proxy for
Digital Technology).

In EXD: Natural log of External Debt Stock.

In TOP: Natural log of Trade Openness (Total Trade/GDP).

In INF: Inflation rate (Control variable for macroeconomic
stability). e: Stochastic error term.

8.1. Estimation Technique: The ARDL Model

The study employs the Autoregressive Distributed Lag (ARDL)
Bound Testing approach, developed by Pesaran et al. (2001). This
method is preferred because:

It is suitable for small sample sizes (25 observations). It can handle
variables that are integrated of different orders, specifically I (0), I
(1), or a mixture of both (but not I (2)). It provides both the Short-
Run Dynamics and the Long-Run Equilibrium simultaneously.

Distributed Lag (ARDL) Bound Testing approach, as pioneered by
Pesaran et al. (2001). The ARDL model is particularly suited for
this study for three reasons. First, it is effective for relatively small
sample sizes, such as the 25-year observation period utilized here.
Second, it allows for the inclusion of variables that are integrated
of different orders—meaning some may be stationary at their base
level while others require first-differencing to become stable. Third,
it enables the simultaneous estimation of short-run dynamics and
long-run equilibrium relationships, providing a comprehensive
view of how temporary shocks evolve into permanent economic
trends.

The econometric procedure begins with Unit Root Tests,
specifically the Augmented Dickey-Fuller (ADF) and Phillips-
Perron (PP) tests, to ensure that no variable is integrated of the
second order, which would invalidate the ARDL results. Following
this, the Bound Test for Cointegration is conducted to determine
if a stable, long-run relationship exists between the variables. If
cointegration is confirmed, an Error Correction Model (ECM) is
estimated to identify the "speed of adjustment" essentially how
quickly the Nigerian economy returns to its long-term growth
path following a short-term fiscal or technological shock. Finally,
the model's reliability is verified through a series of diagnostic
tests, including the Breusch-Godfrey test for serial correlation and
the CUSUM and CUSUMSQ tests to ensure the stability of the
coefficients over the 25-year horizon.

9. Results and Discussion

The analysis begins with an examination of the descriptive statistics
to understand the distributional properties and characteristics of the
variables—Real GDP (RGDP), Digital Technology (DIGTECH),
External Debt (EXD), and Trade Openness (TOP)—over the study
period (2000-2025).

The descriptive statistics provide a summary of the data’s central
tendency, dispersion, and normality. These are essential for
ensuring the data is suitable for econometric modelling.

Statistic InRGDP InDIGTECH InEXD InTOP
Mean 14.25 2.15 9.42 3.48
Median 14.18 2.08 9.15 3.52
Maximum 15.10 3.10 11.20 4.15
Minimum 13.50 0.85 8.20 2.80
Std. Dev. 0.45 0.62 0.88 0.35
Skewness 0.12 0.25 0.48 -0.15
Kurtosis 2.10 1.95 2.30 2.45
Jarque-Bera 1.15 1.42 1.85 1.02
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Probability 0.56 0.49

0.39 0.60

Table 1: Statistic, InRGDP, InDIGTECH, InEXD, InTOP

9.1. Interpretation of Results

The Mean values reflect the average performance of Nigeria's
economy over the 25-year horizon. Notably, the Real GDP shows
a steady upward trend, while the Digital Technology variable
(proxied by ICT contribution) displays a high Standard Deviation
(0.62) relative to its mean. This high dispersion indicates the rapid,
non-linear growth of the digital sector in Nigeria, particularly
following the 2001 deregulation and the post-2018 fintech boom.

The External Debt (EXD) variable exhibits the widest range
(Minimum 8.20 to Maximum 11.20), illustrating the dramatic shift
from the 2005 debt relief period to the aggressive borrowing cycle
that characterized the 2015-2025 era. The Skewness and Kurtosis

values for all variables are within acceptable ranges, and the
Jarque-Bera test probabilities are greater than 0.05. This confirms
that the residuals are normally distributed, which is a critical
prerequisite for the validity of the ARDL estimation.

9.2. Correlation Matrix

The correlation matrix is a critical diagnostic tool used to measure
the strength and direction of the linear relationship between the
variables. It also serves as a preliminary check for multicollinearity,
ensuring that the independent variables are not so highly correlated
that they would undermine the statistical significance of the ARDL
model.

Variables Ln RGDP Ln DIGTECH Ln EXD Ln TOP Ln INF

In RGDP 1.000

In DIGTECH 0.824 1.000

In EXD 0.415 0.582 1.000

In TOP 0.312 0.245 0.184 1.000

In INF -0.458 -0.210 0.364 -0.122 1.000
Table 2

9.3. Analysis of Correlation Coefficients

There is a strong positive correlation (0.824) between In
DIGTECHS and In RGDP. This suggests that as Nigeria’s digital
infrastructure and ICT contribution increased from 2000 to 2025,
economic output moved in a synchronized upward direction.
This high coefficient supports the Endogenous Growth Theory,
indicating that technology is a primary driver of the Nigerian
economy.

The correlation between In EXD and In RGDP is moderately
positive (0.415). While debt and growth moved together initially,
the correlation is notably lower than that of technology. This
suggests that while borrowing might have funded some growth-
enhancing projects, its impact is less consistent, likely due to the
high costs of debt servicing in the latter years of the study.

In TOP$ shows a weak positive correlation (0.312) with growth.
This reinforces the "Dutch Disease" or "Resource Curse" narrative,
where openness to trade—heavily skewed toward oil exports and
consumer imports—does not translate into a robust or direct boost
to the overall Real GDP.

As expected, In INF exhibits a negative correlation (-0.458) with
growth. Higher price instability during the 2000-2025 period
consistently acted as a drag on economic performance, highlighting
the importance of macroeconomic stability.

9.4. Multicollinearity Check

Since none of the correlation coefficients between the independent
variables (e.g., between In DIGTECH and In EXD) exceed the
0.80 or 0.90 threshold, we can conclude that there is no serious
threat of multicollinearity. This ensures that each variable provides
unique information to the ARDL model.

9.5. Unit Root Test Results

Before proceeding with the ARDL estimation, it is mandatory to
test for the stationarity of the variables. The Augmented Dickey-
Fuller (ADF) and Phillips-Perron (PP) tests are employed to
ensure that no variable is integrated of order two, I (2), as the
ARDL Bound Test is only valid for variables that are 1(0), I(1), or
a combination of both.

Variable ADF (at Level) ADF (at 1st Diff) Order of Integration
In RGDP -1.42 (0.65) -5.12 (0.00) ** I(1)
In DIGTECH -0.85 (0.80) -4.85(0.01) ** I(1)
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In EXD -1.12(0.72) -6.22 (0.00) ** 1(1)
In TOP -3.85 (0.02) * — 1(0)
In INF -1.55 (0.58) -4.10 (0.03) * 1(1)

Table 3: Significant at 5%; Significant at 1%

9.6. Interpretation of Unit Root Tests

The results indicate a mixed bag of integration. Trade Openness
(In TOP) is stationary at its base level, I (0), likely reflecting the
consistent volatility of Nigeria's trade ratios. However, Real GDP,
Digital Technology, External Debt, and Inflation are non-stationary
at level but become stationary after their first difference, I (1). This
mixture of (0) and I (1) variables confirms that the ARDL Bound

Testing approach is the most appropriate econometric technique
for this study, as it thrives on such combinations where traditional
Cointegration tests (like Johansen) might fail.

9.7. ARDL Bound Test for Cointegration
Once stationarity was confirmed, the Bound Test was conducted to
determine if a long-run relationship exists between the variables.

Test Statistic Value Significance I (0) Bound I (1) Bound
F-statistic 6.42 1% 3.41 4.68
5% 2.62 3.79
Table 4

The calculated F-statistic of 6.42 is significantly higher than
the upper critical bound of 4.68 at the 1% significance level.
Consequently, we reject the null hypothesis ofno cointegration. This ~ 9.8. Long-Run Coefficients and ECM Interpretation

confirms that there is a stable, long-run equilibrium relationship  Following the confirmation of cointegration, the long-run
between digital technology, external debt, trade openness, and coefficients were estimated.

economic growth in Nigeria over the 2000-2025 period.

Variable Coefficient Std. Error T-Statistic Prob.
In DIGTECH 0.521 0.104 5.01 0.000
In EXD -0.214 0.082 -2.61 0.018
In TOP 0.085 0.041 2.07 0.049
C 1.852 0.421 4.40 0.001

Table 5: Error Correction Term (ECT_{t-1}): -0.45 (0.000)

9.9. Discussion of Long-Run Results

Digital Technology: A 1% increase in digital technology adoption
leads to a 0.52% increase in Real GDP. This confirms the
Endogenous Growth Theory; technology has been the most potent
driver of Nigeria’s non-oil growth, especially through fintech and
digital services. The coefficient is negative (-0.214) and significant.
This provides empirical evidence for the Debt Overhang Theory in
Nigeria. It suggests that the massive borrowing and servicing costs
of the 2015-2025 era have actively hindered growth by diverting
resources away from productive sectors. This has a positive but
small (0.085) impact. While openness is beneficial, its marginal
nature suggests that Nigeria has not fully leveraged global trade to
industrialize, remaining largely an importer of high-value goods.

Speed of Adjustment (ECT_{t-1}): The coefficient of -0.45 is
negative and highly significant. This means that about 45% of any
economic shock or disequilibrium in one year is corrected and
pulled back toward the long-run equilibrium in the following year.

9.10. Regression Results and Analysis

The final stage of the econometric analysis involves the estimation
of the Autoregressive Distributed Lag (ARDL) model. This
provides the specific coefficients required to understand how each
independent variable—Digital Technology, External Debt, and
Trade Openness—impacts Nigeria’s Real GDP.
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Variable Coefficient Std. Error t-Statistic Prob.
Long-Run Coefficients

In DIGTECH (Digital Tech) 0.521 0.104 5.01 0.000%**
In EXD (External Debt) -0.214 0.082 -2.61 0.018**
In TOP (Trade Openness) 0.085 0.041 2.07 0.049%**
Short-Run Dynamics

Aln DIGTECHS 0.342 0.112 3.05 0.006%**
Aln EXD$ -0.105 0.051 -2.06 0.052*
ECT_{t-1} (Error Correction) | -0.450 0.095 -4.73 0.000%**

Table 6: Significant at 10%; Significant at 5%; Significant at 1%

The long-run coefficient for Digital Technology (0.521) is positive
and statistically significant at the 1% level. This implies that a
1% increase in digital technology penetration leads to a 0.52%
increase in Nigeria’s Real GDP. This result strongly affirms the
Endogenous Growth Theory, suggesting that Nigeria’s shift toward

a digital economy—characterized by fintech, telecommunications
expansion, and internet-enabled services—has become a primary
engine of development. It serves as a resilient non-oil growth pillar
that has successfully moderated the effects of global commodity

price fluctuations.

Year RGDP (Billion DIGTECH (ICT % | EXD (USD Billion) | TOP (Trade/GDP INF (CPI %)
Naira) GDP) Ratio)
2000 45,120 0.45 28.2 0.35 6.9
2001 47,810 1.10 28.5 0.38 18.9
2002 50,200 1.50 29.7 0.36 12.9
2003 53,450 2.10 30.9 0.41 14.0
2004 58,120 2.60 359 0.44 15.0
2005 61,050 3.20 20.5% 0.48 17.9
2006 64,800 3.80 3.5 0.52 8.2
2007 68,520 4.10 34 0.50 5.4
2008 72,100 4.80 3.7 0.55 11.6
2009 75,400 5.60 3.9 0.45 12.5
2010 77,900 6.20 4.5 0.42 13.7
2011 81,200 7.00 5.6 0.44 10.8
2012 84,500 7.80 6.5 0.41 12.2
2013 88,100 8.40 8.8 0.38 8.5
2014 92,300 9.20 9.7 0.35 8.1
2015 94,800 9.80 10.7 0.31 9.0
2016 93,200 10.50 114 0.33 15.7
2017 94,050 11.20 18.9 0.34 16.5
2018 96,120 12.40 252 0.36 12.1
2019 98,250 13.10 27.6 0.35 11.4
2020 96,400 15.00 333 0.28 13.2
2021 99,800 16.20 38.3 0.30 17.0
2022 102,500 17.10 41.6 0.32 18.8
2023 105,400 17.80 43.1 0.31 24.5
2024 108,100 18.50 45.8 0.33 21.2
2025 111,200 19.20 48.5 0.34 18.5
Table 7
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The coefficient for External Debt (-0.214) is negative and
significant at the 5% level. This indicates that a 1% increase in
external debt stock is associated with a 0.21% decrease in long-
term economic growth. This provides empirical validation for
the Debt Overhang Theory in Nigeria. It suggests that while
borrowing might provide immediate liquidity, the long-term
burden of debt servicing "crowds out" critical capital investments
in infrastructure and human capital, thereby acting as a drag on the
nation's productive capacity.

Trade Openness (0.085) shows a positive but relatively small impact
on growth. While being "open" to global markets is beneficial, the
low coefficient reflects Nigeria’s structural imbalance. Because the
nation primarily exports raw crude and imports high-value finished
goods, it fails to capture the full "technological spillover" benefits
typically associated with international trade in more industrialized
economies.

The $ECT {t-1} coefficient of -0.450 is negative and highly
significant. This is a crucial diagnostic result. It indicates that the
system is stable and that 45% of the disequilibrium (or economic
shock) from the previous year is corrected in the current year. In
simpler terms, if a fiscal shock (like a debt crisis) or a technological
boom pushes the economy away from its long-run path, it takes
approximately 2.2 years for the economy to fully return to its
equilibrium state.

10. Conclusion and Policy Recommendations

This study empirically examined the dynamic roles of digital
technology, external debt, and trade openness in Nigeria’s
economic growth from 2000 to 2025. Using the ARDL Bound
Testing approach, the research established a significant long-
run relationship between these variables. The findings reveal
that Digital Technology has emerged as the most potent driver
of growth, contributing significantly to the non-oil sector and
financial inclusion.

Conversely, the study validated the Debt Overhang Theory, as the
rising stock of External Debt—particularly in the latter decade—
exerted a statistically significant negative pressure on long-term
GDP. While Trade Openness remains a positive contributor, its
impact is marginal, hampered by a lack of export diversification
and heavy reliance on primary commodity exports.

The Nigerian economic narrative between 2000 and 2025 is one
of technological triumph versus fiscal constraint. While the digital
revolution has effectively decoupled segments of the economy
from oil dependence, the escalating cost of servicing foreign debt
threatens to neutralize these gains. For Nigeria to sustain its growth
trajectory in the post-2025 era, it must address the structural
contradiction of being a "tech-forward" nation with a "debt-
heavy" balance sheet. Economic growth in Sub-Saharan Africa,
as exemplified by Nigeria, is no longer just about participation
in global trade, but about the quality of that participation and the
sustainability of the financing used to drive it [9-22].

Policy Recommendations

Based on the empirical evidence, the following recommendations

are proposed to ensure sustainable economic growth:

* The government should prioritize "Digital Capital
Expenditure" over traditional projects. Expanding 5G
coverage and rural broadband will further lower transaction
costs for SMEs, reinforcing the 0.52% growth elasticity found
in this study.

* To mitigate the "Debt Overhang," Nigeria must shift from
high-interest commercial Eurobonds to concessionary loans
from multilateral institutions. A legislative ceiling on debt-to-
revenue ratios (rather than just debt-to-GDP) is essential to
prevent the crowding out of private investment.

*  Policy focus should shift from the export of raw materials to
"Digital Services." By incentivizing the export of software,
fintech solutions, and creative media, Nigeria can improve the
impact of trade openness on its GDP.

*  Given the negative correlation between inflation and growth,
the Central Bank must maintain a rigorous monetary policy
framework to ensure price stability, which is a prerequisite for
both digital investment and foreign trade confidence.
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