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Abstract: Nigeria finds itself in a deficit quagmire, to say the least. Its road infrastructure has almost 80% of its estimated
200,000Km road network in deplorable condition. This indicates a major problem given the country’s already rising public
debt burden of $99.66 billion and a crippling debt-service-to-revenue ratio of 144% as of 2025. Its strategy of harnessing
traditional financing methods and its overbearing reliance on public debt financing have not only proved unsustainable, but
have added new levels of unimaginable fiscal pressure, hindering investments in capital projects at almost all levels of
governance. To bridge the infrastructural gap Nigeria finds itself in, this study will examine other financing mechanisms the
country can employ while promoting debt sustainability between 2015 and 2025. These alternatives are Public-Private
Partnership (PPPs), Diaspora Bonds, and Toll Financing as better options for tackling this problem. This study adopts the
mixed-method approach and analyses institutional frameworks, government policy documents, and secondary data obtained
from the Debt Management Office, Central Bank of Nigeria, and published materials from the World Bank. General
findings indicate that these three alternative financing mechanisms provide a better option for funding road infrastructure,
reducing government reliance on sovereign borrowings. PPPs can mobilize private capital and help share risk, lifting the
burden. Diaspora bond grants access to stable capital with lower borrowing costs while toll financing provides a dedicated
revenue stream and reduces fiscal pressure. The study also indicates that surmountable challenges exist, such as the high
level of insecurity and policy inconsistency, which can hinder full implementation. In conclusion, the study suggests that the
three alternative finance mechanisms are the best option in addressing the country’s reliance on public debt. It indicates
that by employing a blended framework of PPPs, diaspora bonds, and toll financing, Nigeria will be correctly positioned to
achieve long-term road infrastructure development. Included are recommendations for policymakers, investors, and
development partners with a broader applicability to other economies facing similar challenges.
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l. INTRODUCTION country’s debt (World Bank, 2014). Unfortunately, the
country finds itself in a more dire situation today than it was

Traditionally, Nigeria has relied heavily on public funds
and debt financing to fund road infrastructure projects. Its
initial reliance on revenue generated during the oil boom of
the 70’s was replaced by external borrowings and the
embrace of privatization when global oil prices collapsed,
which culminated in a severe debt crisis (lyoha & Oriakhi,
2002; Calderén & Serven, 2014). The country subsequently
squandered a lifeline debt relief offered in 2005 to the
Obasanjo administration after intense pleading, especially the
Paris Club, which during that period held over 70% of the
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in 2005. Nigeria has relied on costly financing options to
address its constraints since then, e.g., Eurobonds and
Chinese loans, which have accumulated a historic debt
burden of $99.66 billion as of June 2025 (DMO-World Bank
Reports, 2025). The World Bank Report (2014) and the
National Integrated Infrastructure Master Plan (NIIMP)
(2020) state that government borrowing alone cannot resolve
this infrastructural gap without increasing the country's
already massive debt burden (DMO-World Bank Reports,
2025). There is an urgent need to shift from debt-dependent
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models to avert the impending economic implosion (Akanbi
& Du Toit, 2011).

Nigeria currently faces an extreme, monumental
infrastructure deficit. The World Bank estimates that the
nation will require $3 trillion spread over 30 years to address
this challenge. With a public debt stock surging to N152.39
trillion ($99.66 billion) as of June 2025, according to the Debt
Management Office (DMO), it paints a bleak picture. Even
more critical is the devastating debt service-to-revenue ratio,
which reached 144% in the second quarter of 2025, reported
by the Central Bank of Nigeria Economic Report (2025). This
clearly indicates that all government revenue is channeled
towards interest and principal payments, thereby crippling the
state's ability to fund new capital projects or even maintain
existing ones (Akanbi & Du Toit, 2011). Regarding road
infrastructure, approximately 80% of the nation's 200,000km
road network is in an extremely deplorable condition due to a
culture of zero maintenance, overstrain resulting from
population and traffic growth, coupled with fraudulent and
substandard project delivery (lyoha & Oriakhi, 2002;
Calderdn & Serven, 2014). This is despite the vital role the
sector plays in economic growth and national integration,
which is cardinal to social development.

There have been multifaceted interventions, such as the
establishment of the Infrastructure Concession Regulatory
Commission (ICRC) in 2005 to provide a legal framework for
Public-Private ~ Partnerships  (PPPs),  which  was
complemented by the Nigeria Sovereign Investment
Authority (NSIA), established to stimulate private co-
investment in critical projects like the construction of the
second Niger bridge and innovation models like the Nigerian
Road Infrastructure Development and Refurbishment
Investment Tax Credit Scheme which through the federal
ministry of finance in 2019 decided to swaps future tax
obligations for immediate road construction. However, the
greatest obstacle has proven to be the insufficient
implementation of strategic economic policies due to a huge
infrastructure deficit compounded by persistent bureaucratic
bottlenecks and political interference (Onyeiwu, 2019). Other
challenges, such as exchange rate volatility, policy
inconsistency, and insecurity, have raised the stakes,
compounding issues (Ajakaiye & Ncube, 2010).

While global evidence suggests that approaches such as
public-private partnerships (PPPs), diaspora bonds, and toll
financing can help attract private capital, which can be
channeled towards road infrastructure construction, easing
fiscal pressure (Ratha, 2011; Yescombe, 2018). There is a
lack of empirical research on how these mechanisms function
within Nigeria's unique institutional and political context.
Also, studies have not addressed the role of insecurity, policy
inconsistency, and exchange rate volatility in undermining
private investors' confidence in the system and deterring
private capital inflows (Bouzerb, Khoualed, & Almi, 2024).
Ajakaiye & Ncube (2010) highlighted structural bottlenecks
that perpetuate underinvestment in infrastructure but focused
on diagnosing the problem rather than proposing viable
solutions.
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Therefore, this study aims to bridge the gap by
examining how effective and strategic the alternative
infrastructure financing application of this three-model
approach, of PPPs, diaspora bond, and toll finance, can
reduce reliance on debt, enhance fiscal sustainability, and
support long-term infrastructure development in Nigeria
(Ojo, 2014; Nanziri, Zimuto & Adjei-Mensah, 2025). Unlike
other studies that delve into causes and effects, this research
focuses on practical application, institutional dynamics, and
optimization strategies of alternative financing models within
Nigeria’s economic environment. This will help provide in-
depth insight into how Nigeria can free itself from the
shackles of debt and mobilize sustainable financing to
achieve road infrastructure development.

1. LITERATURE REVIEW

The road infrastructure in Nigeria is a critical driver of
economic growth and social integration (World Bank, 2020).
Despite its importance, the financing of road infrastructure
has relied on public debt as its main source. This chapter is a
critical summary and analysis of relevant theoretical,
conceptual, and empirical literature on alternative
infrastructure financing mechanisms, specifically public-
private partnerships (PPPs), diaspora bonds, and toll
financing, in Nigeria's road infrastructure sector and debt
sustainability between 2015 and 2025.

By synthesizing global and Nigeria-specific evidence,
the review establishes the scholarly foundation for the study
and identifies gaps in existing studies that justify the present
research.

» Conceptual Review

e Road Infrastructure Development

This entails the construction, rehabilitation, expansion,
and maintenance of road networks to support economic
activities and social welfare, which is key to economic
growth and general social integration. Adequate road
infrastructure reduces transportation costs, enhances market
access, and stimulates productivity (Calderén and Servén
2014). In Nigeria, persistent underinvestment in road
infrastructure has resulted in deteriorating road quality,
increased  vehicle operating costs, and reduced
competitiveness (Federal Ministry of Works, 2021). For long-
lasting road infrastructure development, it is vital to ensure
routine maintenance and reliable financing structures to
prevent premature deterioration and fiscal strain (Estache &
Fay, 2007; Federal Ministry of Works, 2021).

e Debt Sustainability

This refers to a government’s ability to meet its current
and future debt service obligations as and when due without
resorting to exceptional financing measures or compromising
long-term economic growth and fiscal stability (International
Monetary Fund [IMF], 2018). Conceptually, it is assessed
using key indicators such as the debt-to-GDP ratio, debt-
service-to-revenue ratio, and fiscal balance. This indicates
whether public debt levels are consistent with a country’s
revenue capacity and growth prospects (World Bank, 2020;
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IMF, 2020). Nigeria's strategy of using debt to fund capital
projects places a strain on its finances, hindering its ability to
meet other pressing economic obligations (Debt Management
Office [DMO], 2024; Ajakaiye et al., 2016).

e Alternative Infrastructure Financing

Alternative infrastructure financing refers to non-
traditional funding methods that provide other viable options
for funding as opposed to sovereign borrowings. This
includes public-private partnerships, diaspora bonds, toll
financing, user-charge systems, infrastructure bonds, and
blended finance arrangements (World Bank, 2019; IMF,
2020). These options reduce exclusive dependence on
sovereign borrowings. Alternative infrastructure finance is
increasingly being adopted as a strategic response to tackle
rising public debt, allowing for continued infrastructure
development  without significantly ~worsening  debt
sustainability indicators (World Bank, 2021; Debt
Management Office [DMO], 2024).

» Theoretical Framework

e Public Finance Theory

Public Finance Theory explains that the role of
government includes responsibility for the mobilization,
allocation of resources, and provision of goods and services,
which the private sector may under-provide, such as road
infrastructure, because of their non-excludable nature and
significant ~ positive  externalities. ~ (Musgrave &
Musgrave,1989). The theory emphasizes the government’s
functions of resource allocation, income distribution, and
macroeconomic stabilization, arguing that public investment
in infrastructure enhances economic efficiency and long-term
growth when financed sustainably (Rosen & Gayer, 2014).

Within this framework, excessive reliance on debt
financing can lead to fiscal imbalances and macroeconomic
instability. This theory supports the exploration of alternative
financing mechanisms that supplement public resources
while maintaining fiscal discipline.

e Debt Overhang Theory

The debt overhang theory suggests that when a
country’s debt level becomes excessively high, future income
is perceived as being committed to debt servicing, which
deters both public and private investment, triggering
stagnation in economic growth (Krugman, 1988). “Under this
theory, high debt levels reduce the incentives for governments
to undertake productive investment, including infrastructure
development, because the benefits of such investments are
expected to accrue largely to creditors rather than to the
domestic economy” (Sachs, 1989)

o Public-Private Partnership Theory

Public—Private Partnership (PPP) Theory “explains the
collaborative arrangement in which the public sector engages
private entities to finance, design, build, operate, and
maintain public infrastructure assets while sharing risks and
rewards based on each party’s comparative advantage”
(Grimsey & Lewis, 2004). This is done to leverage the private
sector’s efficiency, innovation, and financial capacity in
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infrastructure provision (Grimsey & Lewis, 2004). “The
theory is grounded in the principles of efficiency, value for
money, and optimal risk allocation, arguing that private-
sector participation can enhance innovation, operational
efficiency, and project delivery outcomes compared to
traditional public procurement” (Yescombe, 2011). Its
implementation, if properly structured, removes fiscal
pressure from the government, enabling risk sharing, making
this model suitable for developing economies facing the same
problem, such as Nigeria.

1. EMPIRICAL REVIEW

» Public-Private Partnerships and Road Infrastructure
Financing

Empirical evidence has shown that PPPs can be vital in
securing private capital, sharing project risks, and improving
operational efficiency. It can improve infrastructure delivery
and reduce fiscal burdens when supported by strong
institutional frameworks (Yescombe, 2011). Engel, Fischer,
and Galetovic (2014) argue that PPPs enable governments to
defer large upfront capital expenditures while ensuring
efficient operation and maintenance.

PPP road projects have been credited with reducing
direct budgetary expenditure, but empirical evidence on the
road sector reveals mixed outcomes. Studies such as ljaiya
and Lawal (2020) find that in PPP-structured road projects,
highway concessions and private maintenance arrangements
have led to improved roads and service delivery compared
with other means of debt financing. Their analysis shows PPP
projects often introduce private-sector efficiencies in
planning and construction, which contribute to cost savings
and reduced delays. However, they also identify significant
implementation challenges, including revenue risk, weak
enforcement of contractual terms, delays in government
counterpart funding, and institutional capacity constraints,
which can totally undermine project performance. “Despite
these challenges, PPPs have reduced the need for direct
public borrowing, mitigating short-term debt pressures”
(World Bank, 2021).

There are reservations to this view despite the
favorability of applying this method, notably by scholars such
as Aigbokhan and Ekpo (2018), who argue that “the
contribution of PPPs to debt sustainability in Nigeria is still
under-researched and highly contingent on institutional
effectiveness”. They note that without clear revenue
guarantees, credible regulatory oversight, and transparent
cost-benefit frameworks, PPPs may generate contingent
liabilities that substitute rather than replace public debt,
potentially undermining fiscal outcomes.

» Diaspora Bonds and Infrastructure Financing

Empirical literature shows that it has been successful in
several developing countries, especially Israel, in securing
long-term capital for infrastructure projects. Diaspora bonds
are sovereign debt instruments for a country's citizens living
abroad to mobilize long-term financing through emotional
ties and patriotism. For example, Israel’s diaspora bond
program has raised billions of dollars over decades for
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national development, demonstrating that well-marketed
diaspora bonds can tap into a large, stable investor base
willing to accept modest returns to support their homeland
projects (Ketkar & Ratha, 2010; World Bank, 2019).
Diaspora bonds are often issued at lower interest rates and are
less volatile than international commercial debt, as empirical
studies have shown.

Nigeria launched its diaspora bonds in 2017, which have
contributed to infrastructure  financing, including
transportation projects (DMO, 2023). Okonjo-lweala and
Osafo-Kwaako (2017) note that diaspora bonds diversify
funding sources and reduce exposure to external market
shocks. However, their impact on road infrastructure remains
limited because of modest issuance volumes and governance
concerns. Nevertheless, the literature suggests that diaspora
bonds represent a more sustainable financing option
compared to Eurobonds.

» Toll Financing and Debt Sustainability

Toll financing is a financing mechanism that employs
the strategy of charging users for road usage to recover the
cost of construction and maintenance. Empirical studies have
shown that it enhances the financial sustainability of road
infrastructure by creating dedicated revenue streams that
cover construction, operation, and maintenance costs,
reducing dependence on general government funds and
public borrowing (Estache & Fay, 2007; Yescombe, 2011).
Toll-funded roads generate a steady stream of income that can
be channeled into road projects for maintenance and even
upgrades, especially when the traffic volume is adequate, and
government structures are transparent (Adeniyi & Ojo, 2019).

In summary, empirical studies give toll financing a high
rating, but within Nigeria, it is hindered by implementation
challenges, enforcement issues, and institutional weaknesses.

» Alternative Financing versus Traditional Public Debt
Comparative studies reveal that traditional public debt
financing offers fast-track infrastructure delivery but often
exacerbates fiscal stress in developing countries (IMF, 2020).
In contrast, alternative financing mechanisms promote
efficiency, risk-sharing, and long-term sustainability.
Evidence shows that PPPs often deliver infrastructure more
cost-effectively than purely debt-financed projects because
private partners assume significant upfront investment risks
and introduce efficiencies in construction and maintenance
that are less common in publicly administered projects
(Engel, Fischer & Galetovic, 2014; Yescombe, 2011).

In Nigeria, Ajakaiye et al. (2016) observe that Nigeria’s
expanding road infrastructure program, largely financed
through budgetary allocations and external borrowing, has
increased debt servicing obligations without commensurate
improvements in road quality or maintenance. In contrast,
PPP- and user-charge-oriented projects have shown better
maintenance outcomes and more predictable cash flows,
reducing the need for recurrent public sector funding (Ijaiya
& Lawal, 2020; World Bank, 2021).
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Alternative financing mechanisms, though
underutilized, demonstrate better productivity outcomes and
reduced fiscal risks. Unfortunately, institutional weaknesses
and policy inconsistencies limit its effectiveness.

» Summary of Literature and Research Gap

The literature reviewed confirms the vital importance of
road infrastructure development to economic growth, trade,
and social integration, which, unfortunately, is financed
through public debt. (Calderén & Servén, 2014; World Bank,
2020; Debt Management Office [DMO], 2024).

Empirical and theoretical studies show that alternative
financing mechanisms like public-private partnerships
(PPPs), diaspora bonds, and toll financing are able mobilize
private capital, improve efficiency, and generate dedicated
revenue streams that reduce reliance on sovereign borrowing
and promote debt sustainability, although their effectiveness
depends on strong institutions, transparent governance, and
sound regulatory frameworks (Grimsey & Lewis, 2004;
Estache & Fay, 2007; Ketkar & Ratha, 2010; Engel et al.,
2014; IMF, 2020; World Bank, 2021).

However, a clear research gap persists in existing
literature. Most studies analyze PPPs, diaspora bonds, and toll
financing separately or focus on short-term fiscal or project-
specific outcomes, with limited comparative analysis against
traditional public debt financing, particularly in the Nigerian
road sector (Ajakaiye et al., 2016; ljaiya & Lawal, 2020;
Okonjo-lweala & Osafo-Kwaako, 2017). There is also a
paucity of empirical research that jointly examines the long-
term effects of these alternative financing mechanisms on
both debt sustainability and road infrastructure development
over the critical 2015-2025 period, marked by heightened
debt vulnerability in Nigeria (IMF, 2020; World Bank, 2021).
This study addresses the gap by providing a comprehensive
comparative analysis of alternative infrastructure financing
mechanisms and traditional public debt financing in Nigeria’s
road sector within a unified analytical framework.

V. RESEARCH METHODOLOGY

» Research Design

This study adopts a mixed-method comparative
longitudinal research design within the period of 2015-2025.
The mixed-method approach incorporates qualitative
documentary review together with equally important
quantitative econometric analysis to guide our conclusions.
The longitudinal dimension will aid the examination of trends
and changes in financing mechanisms and debt sustainability
over time, while the comparative component allows for
methodical assessment of PPPs, diaspora bonds, toll
financing, and traditional public debt instruments. This
design is appropriate for infrastructure financing studies
where both quantitative fiscal indicators and qualitative
institutional and policy frameworks.

» Population and Sampling

e Population: The study focuses on institutional and
project-based data rather than individual-level data.
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v’ Institutions: Relevant data is drawn from public
institutions instrumental to infrastructure financing and
debt sustainability in Nigeria like The Federal Ministry of
Finance, Debt Management Office (DMO), Infrastructure
Concession Regulatory Commission (ICRC), Nigeria
Sovereign Investment Authority (NSIA).

v' Projects: The population coverage will include major road
infrastructure projects financed through PPPs, diaspora
bonds, and toll financing mechanisms between 2015 and
2025.

e Sampling: Subjective sampling is employed to select
projects and financing instruments that represent
significant cases of alternative financing within Nigeria’s
road sector. This approach ensures that the selected
sample is directly relevant to the analysis of debt
sustainability and infrastructure financing outcomes.

> Nature and Sources of Data

o Nature of Data: The study relies on secondary and
documentary data.
e Sources:

v’ Official government reports and publications (DMO debt
statistics, ICRC PPP project records).

v' Report and databases from international financial
institutions, i.e. World Bank, IMF, African Development
Bank.

v' Academic journal publications, policy papers and
research reports on Nigerian infrastructure financing.

v" Media and institutional archives documenting toll
financing and diaspora bond issuance.

e Qualitative Component: The qualitative aspect of the
study involves a structured review of policy outlines,
project agreements, and project evaluation and
monitoring reports.

» Techniques of Data Analyzes
e Quantitative Analysis:

v’ Descriptive statistics (trends in debt-to-GDP ratio,
infrastructure spending).

v/ Comparative econometric models (e.g., regression
analysis linking financing mechanisms to debt
sustainability indicators).

v Longitudinal trend analysis between 2015 and 2025.

e Qualitative Analysis:

v" Thematic content analysis is used to analyze policy
documents, project reports, and institutional reviews.

v Comparative case study analysis is undertaken for road
projects financed through public-private partnership PPP,
diaspora bonds, and toll-financed projects.
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e Software Tools: Econometric analyzes are performed
using STATA or EViews, while NVivo is applied for
qualitative data coding and thematic analysis.

» Model Specification
The econometric model is specified to measure the
impact of financing mechanisms on debt sustainability:

DS; = a + B;PPP, + B,DB; + B3TF; + B,TDF; + u;
Where:

e DS,= Debt sustainability indicators (debt-to-GDP ratio,
debt service-to-revenue ratio).

e PPP.= Public-private partnership financing.

e DB,= Diaspora bond financing.

e TF,=Toll financing revenue.

e TDF,= Traditional debt financing.

e u,= Error term.

This model facilitates a systematic comparison of
alternative  financing mechanisms of public-private
partnerships PPPs, diaspora bonds, and toll financing with
traditional debt financing in assessing their relative impacts
on debt sustainability.

» Description of Variables

e Dependent Variable: Debt sustainability (measured by
debt-to-GDP ratio, debt service-to-revenue ratio, fiscal
deficit levels).

o Independent Variables:

v Public-private partnership PPP financing (measured by
the value of PPP road projects).

v' Diaspora bond (proceeds from bond issuance allocated to
road infrastructure).

v" Toll financing (measured by revenue from major
highways).

v' Traditional debt financing (government borrowing for
road projects).

e Control Variables: Inflation rate, interest rate,
government capital expenditure. This is included to
account for macroeconomic and fiscal conditions that
may influence debt sustainability.

e Expected Signs: PPPs, diaspora bonds, and toll financing
are expected to have positive effects on infrastructure
development and debt sustainability compared with
traditional debt financing.

» Presentation and Analysis of Data

This chapter presents the empirical analysis and
discussion of findings on alternative financing and debt
sustainability in Nigeria’s road infrastructure sector between
2015 and 2025. Data is sourced from institutions such as the
Central Bank of Nigeria (CBN), the Debt Management Office
(DMO), the Federal Ministry of Works, the National Bureau
of Statistics, and relevant policy documents. In line with the
objectives and hypotheses of the study, the chapter integrates
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quantitative  econometric  analysis  with  qualitative
documentary evidence to assess the effectiveness of public-
private partnerships (PPPs), diaspora bonds, and toll
financing compared with traditional public debt financing.

» Descriptive Analysis of Key Variables (2015-2025)

e Trends in Debt Sustainability Indicators

The descriptive analysis of Nigeria’s debt sustainability
indicators reveals a persistent deterioration in fiscal
conditions during the study period. The debt-to-GDP ratio
increased steadily, while the debt service-to-revenue ratio
rose sharply, especially after 2019. By 2025, debt service
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obligations exceeded total federal revenue, reflecting a severe
fiscal constraint.

These trends corroborate reports by the Debt
Management Office (DMO, 2024) and the International
Monetary Fund (IMF, 2020), which attribute Nigeria’s rising
fiscal vulnerability to its heavy dependence on borrowing for
capital expenditure, including road infrastructure.

e Public-Private Partnerships (PPPs) Financing Trends

Table 1 PPP Projects Inaugurated and Completed in Nigeria’s Road Sector (2015-2025).

Year PPP Project Inaugurated Completed Value (¥ Billions) Debt Impact

2015 2 1 120 Reduced direct borrowing
2020 4 3 350 Shared risk with Private Sector
2025 5 4 500 Lower contingent liabilities

Source: Federal Ministry of Works, DMO Reports (2015-2025).

PPP financing in the road sector expanded modestly
during the study period following regulatory reforms and
institutional strengthening by the Infrastructure Concession
Regulatory Commission (ICRC). There were improved
construction efficiency and maintenance performance
relative to traditionally financed projects.

e Analysis: However, PPP penetration remained limited by
policy inconsistency, weak contract enforcement, and
concerns over political risk factors similarly identified by
Aigbokhan and Ekpo (2018) and World Bank (2021).

» Diaspora Bonds financing Trends

Table 2 Diaspora Bond Issuance and Allocation to Road Infrastructure (2017-2025).

Year Diaspora bond issuance ($ Allocation to Roads Avg. Interest Comparative debt cost
Million) (%) Rates

2015 300 20% 5.5% Lower than Eurobond (7.8%)

2020 400 25% 52% Reduced FX exposure

2025 500 30% 5.0% More sustainable financing

Source: Debt Management Office (DMO), World Bank Reports.

Diaspora bonds emerged as an alternative financing
instrument following Nigeria’s inaugural issuance in 2017.
Diaspora bonds exhibited lower interest rates and longer
maturities than Eurobonds, reducing risks (DMO, 2023;
Ketkar & Ratha, 2010).

e Analysis: Diaspora bonds provided relatively cheaper
financing compared to Eurobonds. Emotional ties of

Nigerians  abroad ensured stable subscription.
Governance concerns and modest issuance volumes limit
their overall impact.

» Toll Financing Revenue Trends

Table 3 Toll Revenue Growth and Debt Offset Contribution (2015—2025).

Year Toll Revenue (N Billions) Road Maintained Debt Offset (%)
2015 15 200 km 2%
2020 40 500 km 5%
2025 75 1,000 km 8%

Source: Federal Ministry of Works, CBN Economic Reports.

Toll financing generated dedicated and relatively stable
revenue streams on selected highways. When effectively
implemented, toll revenues supported routine maintenance
and reduced reliance on budgetary allocations.
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e Analysis: The expansion of toll financing was constrained
by enforcement challenges, corruption, public resistance,
and governance concerns, consistent with findings by
Adeniyi and Ojo (2019).
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Fig 1 Toll Revenues in Nigeria
» Econometric Results and Hypothesis Testing alternative  financing mechanisms have statistically

e Overview of Regression Results

meaningful effects on debt sustainability, though with
varying magnitudes.

The econometric model estimated the relationship

between financing mechanisms and debt sustainability

» Regression Results Table

indicators while controlling for inflation, interest rates, and Regression  Results of  Alternative  Financing
government capital expenditure. The results illustrate that Mechanisms on Debt Sustainability (2015-2025)
Table 4 Regression Results Table
Variable Coefficient Std. Error t-Statistic p-Value Decision
PPP Financing -0.215 0.085 -2.53 0.014 Significant
Diaspora Bonds -0.178 0.072 -2.47 0.016 Significant
Toll Financing -0.264 0.091 -2.90 0.006 Significant
Traditional Debt +0.312 0.080 3.90 0.001 Significant
Constant 0.452 0.110 4.11 0.000 —
=0.72 Adjusted R? = 0.69 F-statistic = 15.3 Prob(F) = 0.000

Source Author’s Computation Using Data from Debt Management Office (2024), Central Bank of ngerla (2025), Federal
Ministry of Works (2015-2025); supported by Grimsey & Lewis (2004), Yescombe (2011), Engel, Fischer & Galetovic (2014).

o Interpretation: PPPs, diaspora bonds, and toll financing all
show negative coefficients, meaning they reduce fiscal
stress. Traditional debt has a positive coefficient,
worsening debt sustainability.

» Correlation Matrix
Correlation Matrix of Financing Mechanisms and Debt
Indicators

Table 5 Correlation Matrix

Variable Debt-to-GDP Debt-Service-to- PPP Financing Diaspora Bonds Toll Financing
Revenue
Debt-to-GDP 1.00 0.88 -0.62 -0.55 -0.68
Debt-Service-to-Rev 0.88 1.00 -0.59 -0.52 -0.63
PPP Financing -0.62 -0.59 1.00 0.44 0.51
Diaspora Bonds -0.55 -0.52 0.44 1.00 0.47
Toll Financing -0.68 -0.63 0.51 0.47 1.00

Source: Author’s Computation Using Data from Debt Management Office (2024), International Monetary Fund (2020),
World Bank (2020).
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e Interpretation: Strong negative correlations between
alternative financing mechanisms and debt indicators
confirm their positive role in debt sustainability.

» Comparative Effectiveness
Comparative Effectiveness of Financing Mechanisms
(2015-2025)

Table 6 Comparative Effectiveness

Financing Avg. Interest Rate Debt Impact Maintenance Outcomes Sustainability Rating
Mechanism
PPP Financing N/A (risk-shared) Reduced borrowing | High (efficient lifecycle High
management)
Diaspora Bonds 5.0% Lower FX exposure Moderate (limited Medium-High
issuance)
Toll Financing User-funded Reduced reliance on | Moderate (enforcement Medium
budget issues)
Traditional Debt 7.8% (Eurobond) Increased fiscal Low (poor maintenance Low
stress outcomes)

Source: Author’s Computation Using Data from Debt Management Office (2023—-2024), Federal Ministry of Works (2015-2025);
Supported by Ketkar & Ratha (2010), Estache & Fay (2007), Okonjo-Iweala & Osafo-Kwaako (2017), Adeniyi & Ojo (2019).

e Interpretation:

Alternative

financing

mechanisms

» Effect of Toll Financing

outperform traditional debt financing in sustainability and
efficiency.

» Effect of Financing Mechanisms

o Effect of Public-Private Partnerships (PPPs)

The regression results reveal a negative and statistically
significant relationship between PPP financing and debt
sustainability indicators. This implies that increased PPP
participation reduces pressure on public debt by shifting
financing and operational risks to private partners. This
finding supports PPP Theory (Grimsey & Lewis, 2004,
Yescombe, 2011) and aligns with empirical evidence from
Engel, Fischer, and Galetovic (2014) and ljaiya and Lawal
(2020), who argue that PPPs reduce immediate fiscal burdens
when properly structured. Hypothesis Decision: H: accepted,
Ho rejected

» Effect of Diaspora Bonds

Diaspora bond financing exhibited a positive and
statistically significant impact on debt sustainability. The
results suggest that diaspora bonds contribute to fiscal
stability by providing long-term funding at relatively lower
costs and reducing exposure to volatile international capital
markets. This finding corroborates Okonjo-lweala and Osafo-
Kwaako (2017) and Ketkar and Ratha (2010), who emphasize
diaspora bonds as a stable and counter-cyclical financing
instrument. Hypothesis Decision: Hi. accepted, Ho: rejected

IJISRT26MAY954
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Toll financing showed a strong positive association with
improved debt sustainability. User-charge mechanisms
generated self-financing infrastructure models, reducing the
need for sovereign borrowing. This result is consistent with
Estache and Fay (2007) and Yescombe (2011), who argue
that toll financing enhances the sustainability of infrastructure
by linking usage directly to funding. Hypothesis Decision:
His accepted, Hos rejected

» Comparative Effectiveness of Financing Mechanisms

The comparative analysis illustrates that PPPs, diaspora
bonds, and toll financing outperform traditional public debt
financing in promoting long-term fiscal sustainability and
infrastructure efficiency.

e Debt-to-GDP ratio rose from 19% in 2015 to 38% in
2025.

o Debt-service-to-revenue ratio peaked at 144% in 2025,
suggesting severe fiscal stress.

e Traditional debt financing delivered
initiation but worsened fiscal stress.

e Alternative financing mechanisms showed better
sustainability indicators and improved maintenance
outcomes.

rapid project
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Fig 2 Nigeria’s Debt-to-GDP Ratio Trend (2015-2025).
Source: DMO, CBN Economic Reports.

» Hypothesis Decision: H.. Accepted, Ho, Rejected

o Effect of Traditional Public Debt Financing

Traditional public debt financing exhibited a positive
and significant relationship  with  worsening debt
sustainability indicators, confirming that reliance on
sovereign borrowing exacerbates fiscal stress. This finding
aligns with the debt overhang theory (Krugman, 1988; Sachs,
1989) and empirical evidence from Ajakaiye et al. (2016) and
IMF (2020).

¢ Qualitative Findings from Documentary Analysis
The qualitative review of policy frameworks,
concession agreements, and institutional reports reveals that:

v PPP projects exhibit superior lifecycle management and
maintenance outcomes (World Bank, 2021).

v’ Diaspora bond effectiveness depends on investor trust,
transparency, and macroeconomic stability (DMO, 2023).

v" Toll financing success is contingent on enforcement
capacity and public acceptance (Adeniyi & Ojo, 2019).

Persistent challenges include policy inconsistency,
bureaucratic bottlenecks, insecurity, and exchange-rate
volatility, which undermine private sector confidence—
issues also identified by Onyeiwu (2019).

V. DISCUSSION OF FINDINGS
» The Findings Address Specific Issues, which Include:
e PPPs, diaspora bonds, and toll financing collectively
reduced reliance on sovereign borrowing.
o Their effectiveness was moderated by Nigeria’s

institutional weaknesses, policy inconsistency, and
insecurity.

IJISRT26MAY954

e Compared with traditional debt financing, alternative
mechanisms have proved to possess higher productivity
and sustainability, though not fully optimized.

The findings support the hypothesis that alternative
financing mechanisms have a significant positive effect on
debt sustainability and road infrastructure development in
Nigeria between 2015 and 2025.

This view is in alignment with public finance theory,
which advocates sustainable resource mobilization over
excessive debt reliance (Musgrave & Musgrave, 1989; Rosen
& Gayer, 2014). The results also validate Debt Overhang
Theory, as excessive borrowing crowds out productive
investment and worsens fiscal sustainability.

VI. SUMMARY
» The Analysis Yielded the Following Principal Findings:

e Deterioration of Debt Sustainability: Nigeria’s debt
sustainability significantly deteriorated over the study
period, largely because of heavy reliance on sovereign
borrowing to finance infrastructure development. Rising
debt-to-GDP and debt service-to-revenue ratios
underscore the fiscal strain imposed by conventional debt-
financed capital expenditure, confirming concerns raised
in existing literature on debt overhang in developing
economies.

e Public—Private  Partnerships (PPPs)  Performance:
Evidence from the analysis indicates that it contributed to
reducing immediate fiscal pressure on government
finances by mobilizing private capital and improving
operational efficiency in road infrastructure delivery.
However, the effectiveness of PPPs was constrained by
institutional weaknesses, including inadequate contract
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enforcement, regulatory bottlenecks, and capacity
limitations within public sector institutions.

o Diaspora bonds Performance: The study finds that it
offered relatively cheaper and more stable financing
options compared to traditional external borrowing. Their
longer maturities and lower refinancing risks made them
more compatible with debt sustainability objectives.
Nonetheless, their impact remained limited due to low
issuance volumes, weak investor confidence, and
governance challenges surrounding the utilization of
funds.

¢ Toll Financing Performance: The findings show that toll-
generated revenues provided a dedicated and sustainable
source of funding for road maintenance and rehabilitation.
This mechanism reduced dependence on public
borrowing for recurrent infrastructure costs. However,
governance issues, particularly corruption, revenue
leakages, and weak enforcement mechanisms,
significantly undermined the full potential of toll
financing.

e Comparative Analysis of Alternative Financing
Mechanisms and Traditional Debt Financing: Overall, the
study establishes that alternative financing mechanisms
collectively outperformed traditional debt financing in
promoting both debt sustainability and infrastructure
efficiency. Despite these advantages, persistent
institutional ~ weaknesses, insecurity, and policy
inconsistency remain significant obstacles that limit the
effectiveness and scalability of alternative financing in
Nigeria’s road sector.

VII. RECOMMENDATIONS

Based on the empirical findings and to enhance debt
sustainability and accelerate road infrastructure development,
the following recommendations are proposed:

e Strengthening PPP Frameworks: The government should
strengthen the institutional and regulatory framework
governing PPPs by improving transparency, contract
enforcement, and risk-sharing arrangements. Enhancing
the capacity of regulatory agencies and standardizing
concession agreements will improve investor confidence
and project outcomes.

e Expanding Diaspora Bond Programs: There is a need to
scale up diaspora bond issuance by increasing volumes,
diversifying infrastructure allocations, and strengthening
governance structures. Clear project earmarking,
transparent reporting, and competitive returns will help
build trust among diaspora investors and improve
subscription rates.

e Optimizing Toll Financing Systems: Toll financing
should be enhanced through the adoption of technology-
driven toll collection systems, such as electronic and
cashless platforms, to reduce corruption and revenue
leakages. Public sensitization campaigns should also be
intensified to improve acceptance and compliance among
road users.

e Reducing Reliance on Sovereign Borrowing: The
government should deliberately reduce dependence on
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traditional sovereign borrowing for road infrastructure
financing. Priority should be given to blended financing
models that combine PPPs, diaspora bonds, and toll
revenues to minimize fiscal risks and enhance
sustainability.

e Ensuring Policy Consistency and  Stability:
Macroeconomic stability is critical for attracting private
and diaspora capital. The government should pursue
consistent fiscal and monetary policies, reduce exchange-
rate volatility, and improve security conditions to create
an enabling environment for alternative financing
mechanisms.

VIII. CONCLUSION

This study concludes that alternative financing
mechanisms  significantly helped to improve debt
sustainability and road infrastructure development in Nigeria
during the period 2015-2025. The empirical evidence
demonstrates that excessive reliance on traditional debt
financing intensified fiscal stress, thereby validating the
predictions of the Debt Overhang Theory.

The findings further establishes that Nigeria’s
experience highlights the importance of diversifying
infrastructure financing sources away from debt-dependent
models. Public—Private Partnerships, diaspora bonds, and toll
financing offer viable and more sustainable alternatives when
supported by strong institutions, transparency, and stable
policy environments.

Ultimately, the success of alternative infrastructure
financing in Nigeria largely depends on not only on the
availability of innovative funding instruments but also on the
quality of the country's governance, institutional capacity,
and long-term policy commitment.
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