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Introduction

Concerns have been expressed that the rate at which African countries accumulate debt poses a
serious problem to the sustainability of such debts. This suggests the possibility of these countries
slipping into debt crisis unless proactive steps are taken. According to Mustapha and Prizzon
(2018), a country is said to be in debt distress when it is struggling to service its debt, as
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demonstrated by arrears, among others. World Bank (2018) claims that as of 2018, almost 40% of
countries in sub-Saharan Africa (SSA) were in danger of slipping into a major debt crisis. The
susceptibility of African economies to debt crisis has increased lately due to the COVID-19
pandemic. For example, the African Development Bank (AfDB, 2021) analysed the debt
sustainability of thirty-eight African countries in December 2020 and found six already in debt
distress, while fourteen were at high risk of debt distress. The findings also revealed that sixteen
countries had a moderate risk of debt distress, while two faced low risk. Besides, the International
Monetary Fund (IMF, 2020) report shows that Africa's average debt-to-Gross Domestic Product
(GDP) ratio is still higher than the recommended debt sustainability threshold of 60%. This is
because the figure is expected to decline from 69.3% in 2020 to 65.1% in 2023.

The AfDB (2021) has argued that for countries to grow out of debt sustainably, they would
need to improve the efficiency of debt-financed investments through institutionalised transparency
and accountability. This suggests that solid institutional indicators, such as the absence of
corruption, are crucial if public debt is to be used to finance projects that will generate sufficient
benefits. The benefits will promote growth and ensure the sustainability of the debt accumulated.
By implication, debt sustainability requires setting a benchmark level for the debt-to-GDP ratio
and ensuring sufficient institutional quality. The argument that the growth effect of public debt
depends on the prevailing institutional indicators is supported in a study by Kourtellos, Stengos,
and Tan (2013). The findings of the study show, in part, that public debt leads to lower growth in
countries where institutionalised democracy falls below a particular level.

This present study aims to contribute to this body of knowledge by investigating the role
of the level of corruption as an institutional indicator in the debt-growth nexus in Nigeria. The
choice of Nigeria is informed by the argument of Devarajan, Gill, and Karakulah (2019) that
whether or not most countries in Africa will succeed in escaping debt distress depends to a large
extent on what happens to any of the continent's large economies. The implication of this is that
the ability of countries such as Nigeria and South Africa to avoid falling into debt crisis has severe
consequences for other countries in the region. Like many countries, Nigeria has become highly
vulnerable to the global economic disruption caused by COVID-19. For instance, the proportion
of government revenue used in servicing the country's debt, which the World Bank (2020) puts at
just more than 60% in 2019, increased to 76.2% between January and November 2021.

Apart from the level of corruption, the paper also investigates the role of the debt-to-GDP
ratio in the nexus. This is due to the findings of some studies, including Chang and Chiang (2009)
and Minea and Parent (2012), that the debt-to-GDP ratio is a crucial factor that determines the
growth effect of public debt. Therefore, this present study follows these works in paying attention
to non-linearity in the debt-growth link. Apart from empirical considerations, the decision to pay
attention to non-linearity is also based on theoretical considerations. For example, Atil, Lahiani,
and Nguyen (2014) argue that most time series behave nonlinearly over time and often follow a
nonlinear pattern in their interaction with each other.

The plethora of studies on the debt-growth nexus can be categorised into two based on
their relationship modelling. The first category of studies assumes that the relationship between
debt or its components and growth is linear. These studies can be grouped into three strands within
the Nigerian context based on the estimation method employed. The first strand adopts the
approach of ordinary least squares (OLS) and obtains conflicting results. Studies in this strand
include Akinwunmi and Adekoya, (2018), Alagba and Idowu (2019), Laosebikan, Alao, Ajani, Alabi,
and David (2018), Ogege and Ekpudu (2011) as well as Umaru, Hamidu, and Musa (2013). These
studies arrive at results that are not generally conclusive.

The second strand, which employs the error correction model (ECM), also generates mixed
results. This strand is made of studies such as Abula and Ben (2016), Aigheyisi and Ogbebor (2019),
Ebi, Abu, and Clement (2013), Elom-Obed, Odo, Elom-Obed, and Anoke (2017), Ijirshar, Joseph,
and Godoo (2016) as well as Udeh, Ugwu, and Onwuka (2016).

The last strand is made of studies that employ the autoregressive distributed lag (ARDL)
model for their estimation. These studies include Anderu, Omolade, and Oguntuase (2019) as well
as Bze, Nweke, and Atuma (2019). The results of both studies show a negative and significant
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effect of external debt on growth. In addition, Eze et al. (2019) find that the impact of domestic
debt is positive and insignificant.

A serious defect of the three strands that make up the first category of studies is their
assumption of linearity in the debt-growth link. Such an assumption has been criticised as too
restrictive since such a specification ignores the possibility of a non-linearity in the nexus. Ogbaro,
Young, and Bank-Ola (2021) have argued that the possibility of the existence of non-linearity in
the relationship is a more plausible assumption. Many studies have been conducted to address the
shortcoming of the first category of studies by focusing on the nonlinear relationship between debt
and growth. Nevertheless, the scope of this paper is limited to those that capture non-linearity
using threshold regression methodology. The use of the threshold methodology has generally
yielded conflicting results, particularly concerning the tipping point of the threshold variable. For
example, Chang and Chiang (2009) find two thresholds of 32.3% and 66.25% for the debt-to-GDP
ratio, with debt having significant positive growth effects in the three regimes. On the other hand,
Caner, Grennes, and Kohler-Geib (2010) find a threshold level of 77%, beyond which public debt
hampers growth. On their part, Minea and Parent (2012) find that public debt exerts a negative
effect on growth when the debt-to-GDP ratio lies between 90 and 115%.

In addition, Cecchetti, Mohanty, and Zampolli (2011) find a threshold level of 95% for the
debt-to-GDP ratio. Baum, Checherita-Westphal, and Rother (2013) find that while public debt has
a significantly positive effect on growth in the short run, the impact becomes insignificant at debt-
to-GDP ratios above 67%. The results of the study by Kourtellos et al. (2013) show that the
threshold level of institutionalised democracy is about 4.6 (on a scale of 1 to 10), below which
public debt leads to lower growth. Using Malaysian data from 1970 to 2011, Daud and Podivinsky
(2014) tind that the threshold levels of indices of economic freedom as a measure of institutional
quality range between 5.8 and 7.2 (on a scale of one to ten). Egert (2015) finds evidence in support
of an adverse effect of debt on growth when the debt-to-GDP ratio lies between 20 and 60%.
Chudik, Mohaddes, Pesaran, and Raissi (2017) find a debt threshold of between 60 and 80%.
Yolcu-Karadam (2018) finds a threshold level of 106.6% for debt using data on 136 developed and
developing countries, including Nigeria. Croi and Diaw (2020) find a debt threshold of 54.5%,
beyond which the net growth effect of debt is positive and significant when institutional quality is
considered. Finally, Hassan and Meyer (2021) find a threshold level of 5.1 for institutional quality
(on a scale of 0 to 10) above which external debt contributes to the growth process.

A notable feature of those that captured Nigeria among these studies is that their analysis
is based on panel data. This has been faulted by Augustine and Rafi (2021) and Ogbaro et al. (2021).
The authors argue that panel data rule out the possibility of accounting for country-specific
differences. In light of this, Augustine and Rafi (2021) disagree with the option of simultaneously
fitting a single threshold for a sample of countries. Hence, they emphasise the need for finding
country-specific thresholds in the debt-growth link. Another limitation of the studies is their failure
to capture the role of corruption as an institutional factor.

The only study that has attempted to address these defects in Nigeria is the one by Ogbaro
et al. (2021). Based on quarterly data from 1984 to 2017, the study finds a threshold level of about
90% for the debt-to-GDP ratio. The authors also find that the threshold level of corruption is
about 64 (on a scale of 0-100). One of the shortcomings of that study is its assumption of the
existence of a single threshold level. This assumption is too restrictive since the number of
thresholds may be more than one, as shown by studies such as Chang and Chiang (2009) as well as
Minea and Parent (2012).

Furthermore, the analysis carried out by the study fails to address a serious problem that
scholars such as Augustine and Rafi (2021) as well as Egert (2015) have associated with the
correlation between debt and economic growth. According to scholars, the problem stems from
the mechanical effect of a change in the real GDP growth rate on debt. To address this problem,
they suggest using the lagged value of change in debt instead of contemporaneous debt.

Consequently, this present study contributes to the existing literature by complementing
the study of Ogbaro et al. (2021). It examines the existence of threshold effects in the debt-growth
nexus in Nigeria based on the assumption of a maximum of two thresholds.
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Methods

The theories underpinning the empirical analysis carried out in this study are the New Institutional
Economics (NIE) and the Debt Laffer Curve theory. Scholars have attributed the NIE to the
seminar works of Matthews (1986), North (1990), North and Thomas (1973), and Williamson
(1985). It was proposed mainly to correct a significant defect of the neoclassical and endogenous
growth theories, which take the existence of institutions as given. Unlike the earlier approaches,
the proponents of NIE argue that establishing good or strong institutions is necessary if
government policies yield the desired results in promoting growth. Given this, the role of NIE is
not to replace the earlier theories but to address their major shortcoming. It does this by
incorporating institutions into the earlier growth models.

In light of the above, therefore, this study begins its modelling with the specification of a
production function which is augmented with a debt variable in the spirit of Ogbaro et al. (2021).
The production function is specified as follows:

Y, = Af(Kt»Ltr H, Dt) )

where Y denotes economic growth, 4 stands for technology, K denotes physical capital, L denotes
labour, H denotes human capital, while D denotes public debt. The study adopts a Cobb-Douglas
specification of equation (1) as follows:

Y, = AK;*L7?H.°D]* ©)

Log-linearising the two sides of the production function in equation (2) and adding a
stochastic disturbance or error term to the outcome yields the following:

InY, =xy+«; InK; +, InL; +«5 InH; +¢, InD; + u; 3)

where In denotes natural logarithm, o= [n4, and u is the etror term.
Equation (3) is extended by incorporating a measure of institutions into it in line with the
tenet of the NIE as follows:

lTlYt =0C0+0C1 ant +OC2 lnLt +0C3 lnHt +0C4_ lnDt + aslnCt + ut (4)

where C denotes institutional factor.

Equation (4) is transformed into a nonlinear one in light of the Debt Laffer Curve theory,
which posits that the relationship between debt and economic growth is nonlinear. Specifically, the
theory states that there exists an optimal level of debt below and above which public debt promotes
and retards growth, respectively. Of the approaches that have been adopted in the literature in
modelling non-linearity, the study employs the time series threshold regression methodology in the
spirit of Ogbaro et al. (2021). In utilising this methodology, this study assumes the existence of a
maximum of two thresholds based on the number of observations. This is an improvement on the
study by Ogbaro et al. (2021), which assumes at most one threshold. Hence, the model is specified
as follows:

InY, = (Byo + P11InKy + BrzInLy + B13lnHe + f14InDy + B1sInC)I{q, < A4} +
(Bz0 + B21InK; + ParaInLy + BozinHy + BoalnDy + Bo5inCe){A; < q¢ < A3} +
(B30 + B31InK; + B3xInly + BazinH, + B3alnD, + P35inCe)I{q, > A;} ©)

where the definitions of variables remain the same as given above, while q and &; are the threshold
variable and zero mean idiosyncratic random disturbance, respectively. I{. } refers to an indicator
function, A1 and 4, denote the two threshold parameters or values which divide the observations
into three regimes, while B11, B12, B13, P14, B1s; B21 B22, B23) B24, Bzs; and B3y, B32, B33, B34, B3s
denote the slope parameters corresponding to the three regimes, respectively.

The two threshold values split the observations or sample into three regimes or sub-
samples. The first regime, also known as regime 1, refers to when the threshold variable is lower
than the first threshold value (i.e., ¢ < A;). The second regime, also known as regime 2, refers to
when the threshold variable is higher than the first threshold value but lower than the second
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threshold value (i.e., 4; < g < 4;). The third and final regime, also known as regime 3, refers to
when the threshold variable is higher than the second threshold value (i.e., ¢ > A4;). Since both
public debt and corruption have the potential to cause the effect of debt on economic growth to
vary across regimes, both are used as the threshold variable.

The threshold analysis carried out in this study is based on Stata 15's #hreshold command.
The command fits time-series threshold models in finding the optimal number of threshold(s). It
does this by minimising an information criterion and using conditional least squares to estimate the
parameters of the threshold regression model. It uses the Wald test proposed by Judge, Griffiths,
Hill, Lutkepohl, and Lee (1985) to confirm whether or not threshold effects exist in the relationship
under study. Based on the testing option, the null hypothesis of linearity (i.e., absence of threshold
effects) is first tested against the alternative of one threshold. If the results suggest the acceptance
of the null, the threshold regression model in equation (5) is reduced to the linear model in (4).
However, rejecting the null hypothesis would confirm the existence of a nonlinear relationship
between debt and economic growth. In the event of the latter, the study uses the threshold option
to determine the optimal number of thresholds from a maximum of two.

The study fits two threshold regression models in all, one with public debt as the threshold
variable while the other is based on the use of corruption. The Sum of Squared Residuals (SSR)
and three information criteria obtained from each of the two fitted models are compared to select
the model with the better fit. The three information criteria are the Akaike, Bayesian and Hannan—
Quinn information criteria. The model that contributes more to the minimisation of the SSR and
the information criteria is chosen as the one with the better fit.

Based on the availability of data, time-series data on Nigeria are collected from secondary
sources for the sample period 1981-2017. The natural logarithm of GDP (constant 2010 USS$) is
used as a measure of economic growth. Gross fixed capital formation as a percentage of GDP is
used to measure physical capital. Life expectancy at birth (total) in years is used to measure human
capital. Data on the three variables are sourced from the 2019 version of the World Bank's World
Development Indicators (WDI). The number of persons engaged is used for measuring labour
input, and data are sourced from Penn World Table (PWT), version 10.0. The public debt stock is
measured using the gross government debt-to-GDP ratio obtained from the International Monetary
Fund (IMF) Historical Public Debt database. However, the study uses lagged value of change in debt
in its analysis in the spirit of Augustine and Rafi (2021) as well as Egert (2015). Finally, the Bayesian
Corruption Indicator (BCI) is used as a proxy for the level of corruption. The BCI index, which
lies between 0 (no corruption) and 100 (extreme corruption), is a composite index of the perceived
overall level of corruption. All the collected data are converted into quarterly series using the linear
interpolation method to have sufficient data points for the threshold estimation.

Results and Discussion

This section presents a formal analysis of the threshold effects of the debt-to-GDP ratio and
corruption level on Nigeria's debt-growth nexus. The study begins with examining the descriptive
statistics of the data used for the analysis. Results obtained from this task are displayed in Table 1.
The table shows that the minimum and maximum public debt-to-GDP ratios are 11.6039% and
193.6710%, respectively. Compared to the recommended threshold of 60%, the former may be
considered sustainable, while the latter would appear beyond the sustainable level. The minimum
value was recorded in the first quarter of 2006, which can be attributed to Nigeria's agreement with
the Paris and London Clubs of Creditors at the end of 2005. The country was allowed to buy back
about $30 billion of her $32 billion external debts via a one-time cash payment of $12 billion. On
the other hand, the maximum value was recorded in the first quarter of 1993. This can be attributed
to the policy of giving back to petroleum companies, part of Nigeria's gains practised during that
period.

The table also reveals that minimum and maximum corruption indices are about 61 and
068, respectively, on a scale of 0 to 100. Since both values are above the half mark, this may be
interpreted to mean the prevalence of the problem of corruption in the country. In addition, the
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minimum and maximum levels of corruption were recorded in the first quarter of 1984 and the
first quarter of 2014, respectively. It implies that, apart from being prevalent, the problem has
worsened in Nigeria over the years.

Table 1. Descriptive Statistics of Data

Variable Mean Minimum Maximum
GDP 2.33e+11 1.08e+11 4.67e+11
Physical Capital 35.972 14.168 89.386
Labour 4.07e+07 2.64e+07 7.06e+07
Human Capital 48.028 45.637 54.236
Public Debt 69.441 11.603 193.671
Corruption Index 63.597 61.281 67.724

The econometric analysis in this study begins with the sequential tests for the optimal
number of thresholds of public debt and level of corruption appropriate for estimating equation
(5). The null hypothesis of no threshold effects (i.e., the existence of linearity) is first tested against
the hypothesis of, at most, a single threshold (i.e., the presence of two regimes). The results of this
test, which are presented in Table 2, show that the null hypothesis of no threshold is rejected at
the 5 per cent significance level for the two threshold variables with Wald statistics of 136.14 and
345.96, respectively (p-value < 0.05). This implies rejecting a linear relationship between Nigeria's
public debt and economic growth. Given this, the hypothesis of a single threshold is also tested
against two thresholds as presented in Table 2. The results reveal Wald statistics of 282.95 and
448.80 for the two threshold variables, respectively (p-value < 0.05). This indicates the rejection
of the assumption of a single threshold in favour of two thresholds.

Table 2. Threshold Effect Test Using Public Debt as the Threshold Variable

Threshold Variable Slngleiv[”[(‘J lllr;shold Doubllf/[ ZE;CShOld
Public Debt:
Wald Statistic 136.14 282.95
p —value 0.00 0.00
Corruption:
Wald Statistic 345.96 448.80
p —value 0.00 0.00

Table 3. Threshold Regression Results Using Public Debt as the Threshold Variable

Regressor Regime 1 Regime 2 Regime 3
Constant 6.024 -59.053 217.043
(1.297) (16.320) (29.634)
Log of Physical Capital -0.282%#% 0.008 0.157++*
Log of Labour (0.025) (0.079) (0.058)
0.387++* -0.159 4,335+
Log of Human Capital (0.099) (0.330) (0.679)
2.287F%* 4.451++% -19.8028***
Log of Public Debt (0.380) (0.753) (2.450)
-0.042++* -0.240*** -0.032*
Log of Corruption (0.012) (0.0406) (0.019)
1.350%** 17.267+%* -46.161%F*
(0.291) (5.114) (9.596)
Debt Regime q <43.02 43.02 < q < 83.56 q > 83.56
Number of observations 148

Notes: q denotes debt-GDP-ratio. The figures shown in parenthesis are robust standard errors. *** ** and
* represent significance at 1%, 5% and 10% levels, respectively.
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Hence, the study estimates equation (5) using two threshold levels of both public debt and
corruption, with the results obtained from the former presented in Table 3. The results show that
the two threshold values of the debt-to-GDP ratio are about 43% and 84%. The second threshold
value is less than the single threshold of about 90% obtained by Ogbaro et al. (2021) but is equal
to the one obtained by Caner et al. (2010). The results also show that below the first threshold
value of the debt-to-GDP ratio (regime 1), both public debt and physical capital significantly
negatively affect economic growth. However, the effects of labour, human capital and corruption
are positive and significant in that regime. At any debt-to-GDP ratio higher than the first threshold
value but lower than the second threshold value (regime 2), both public debt and labour have
adverse effects on economic growth, with the latter's impact being insignificant. However, the
coefficients on human capital, corruption and physical capital are positive, although that of the
latter is insignificant. The findings also reveal that while the coefficients on physical capital and
labour are positive and significant at 1% in the third regime, those on human capital, corruption
and public debt are negative.

Table 4 shows the results obtained from using corruption as the threshold variable in
equation (5) estimation. The results show that the two threshold values of corruption are about 63
and 64. The second threshold value is equal to the single threshold value obtained by Ogbaro et al.
(2021). The findings also reveal that below the first threshold value of corruption (regime 1), labour,
human capital and public debt exert adverse effects on economic growth, although the lattet's
impact is insignificant. However, the effects of physical capital and corruption are positive and
significant in that regime. At any level of corruption above the first threshold value but below the
second threshold value (regime 2), physical capital, human capital, public debt and corruption all
significantly positively affect economic growth. However, the coefficient on labour input is
negative and insignificant. The results further indicate that at the level of corruption above the
second threshold value (regime 3), physical capital, public debt and labour exert negative effects
on economic growth, although the effect of the latter is insignificant. The effects of human capital
and corruption are positive, although that of the latter is insignificant.

Table 4. Threshold Regression Results Using Corruption as the Threshold Variable

Regressor Regime 1 Regime 2 Regime 3
Constant 41.307 -133.386 0.735
(10.779) (11.792) (3.142)
Log of Physical Capital 0.150** 0.164%+* -0.115%*
Log of Labour (0.044) (0.059) (0.044)
-0.654+* -0.448 -0.336
Log of Human Capital (0.099) (0.359) (0.272)
-22.886%** 5.9971x* 8.178***
Log of Public Debt (1.820) (1.267) (1.287)
-0.012 0.049%%* -0.333**
Log of Corruption (0.010) (0.016) (0.135)
20.007*** 34.53(0¢** 0.232
(3.160) (2.958) (0.490)
Corruption Regime q <63.21 63.21 < q < 64.27 q > 64.27
Number of observations 148

Notes: q denotes the level of corruption. The figures shown in parenthesis are robust standard errors. *¥*,
** and * represent significance at 1%, 5% and 10% levels, respectively.

Table 5 shows the SSR and the three information criteria obtained from the two fitted
regression models. It can be seen from the table that the model that is based on the use of
corruption as the threshold variable provides a better fit. This is because it has lower SSR and
information criteria than the model based on the use of debt itself.

These findings highlight four critical points about the issue of interest in Nigeria. One, the
relationship between public debt and economic growth is nonlinear, implying the presence of
threshold effects. Two, the effectiveness or otherwise of public debt in promoting growth in
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Nigeria depends on the debt-to-GDP ratio and institutional factors. This accords with the results
obtained by Chudik et al. (2017), Croi and Diaw (2020), Daud and Podivinsky (2014), De Pascale
and Scrocco (2022), Gémez-Puig and Sosvilla-Rivero (2022), Hassan and Meyer (2021), Kim, Ha,
and Kim (2017), Kourtellos et al. (2013), Sani, Said, Ismail, and Mazlan (2019), Yolcu-Karadam
(2018), as well as Tarek and Ahmed (2017). The study also finds that the model involving
corruption as the threshold variable provides a better fit than using the debt-to-GDP ratio. This
implies that the results obtained from corruption as the threshold variable are more reliable than
those obtained using the debt-to-GDP ratio. This supports Daud and Podivinsky (2014) assertion
that ensuring sufficient institutional quality plays a more important role in ensuring public debt
sustainability than just focusing on the debt alone.

Table 5. Test of Fit

Statistic First Model Second Model
Sum of Squared Residuals 0.0975 0.0901
Akaike information criterion -940.0342 -950.5094
Bayesian information criterion -911.1307 -921.6059
Hannan—Quinn information criterion -928.2889 -938.7641

Note: First and second models represent the models based on using public debt and corruption index as
the threshold variable, respectively.

Results further show that while public debt does not exert any significant positive influence
on growth at deficient and very high levels of corruption, it exerts a significant positive influence
on growth at moderate levels of corruption. This implies that corruption is not totally bad and that
there exists some moderate level of corruption that contributes positively to the ultimate objective
of economic growth. It is difficult to situate this finding within existing empirical studies. This is
because those that captured the threshold effect of institutional quality assumed only the possible
existence of one threshold level. However, the result is consistent with the argument by Nur-tegin
and Jakee (2020) that corruption may have both the "grease" effect and the "sand" effect. The
"orease" effect is derived from the "grease the wheels" hypothesis, which states that some level of
corruption promotes growth because of its ability to overcome inefficient regulations. On the other
hand, the "sand" effect is derived from the "sand the wheels" hypothesis, which states that
corruption acts as a drag on economic growth by imposing a heavy tax on innovative activities.
This study has found the "grease" effect to apply at moderate levels of corruption, while the "sand"
effect is found to use at low and high levels of corruption for the same dataset.

The study contributes to the economic literature by estimating two threshold levels of
corruption and the implications for the growth-debt link. Hence, policymakers are better informed
on how to pursue sound debt management policies within the context of prevailing corruption,
which is an aspect of institutional quality.

Conclusion

This study provides insight into how Nigeria can grow out of debt sustainably in the face of the
overall level of corruption as an institutional factor. Based on findings, the study concludes that
the Nigerian economy may face the problem of unsustainable debts, which can potentially hamper
long-term growth and stability if the level of corruption in the country is not kept at a moderate
level. Therefore, the study recommends that policymakers in Nigeria may not necessarily reduce
the country's debt accumulation to mitigate the adverse effect of debt on growth. What is required
is for them to be able to improve the country's institutional quality by ensuring that corruption is
reduced to a relatively moderate level. This will facilitate the effective management of public debt
and guarantee debt's positive contribution to the economy's growth.
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