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Abstract

This paper examines the effects of public debt on the growth rate, investment and domestic
credit provided to private sector using the dynamic panel threshold regression method for
a large number of developing countries, namely 53 (48) economies for growth and invest-
ment (credit) regressions. Our results suggest that public debt does not have a significant
impact on the economic growth rate. Despite a strong negative eftect of public debt on the total
investment, our results do not support the existence of a (strong) threshold eftect of public debt
on total (private) investment. On the other hand, we present evidence for a threshold effect
of public debt on public investment and credit. More precisely, public debt leads to a reduction
in public investment and credit when the public debt exceeds the estimated threshold levels.
Since public debt matters for investment and credit, it is important to ensure fiscal discipline
and prudence in the long term.
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1. Introduction

To alleviate the effects of the last global financial crisis, many governments have implemented
expansionary fiscal policies, including even the assumption of private sector liabilities in some
cases. Moreover, a considerable contraction in output has automatically caused an increase

in public debt to GDP ratio. These developments have naturally triggered an extensive research
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agenda investigating the relationship between public debt and economic growth, especially
after the publication of a very influential study by Reinhart and Rogoftf (2010).

In principle, the relationship between public debt and economic growth is rather complex
and multifaceted. On the one hand, public debt would have a negative effect through several
channels such as debt overhang and crowding out. For example, an increase in public debt
would be associated with a lower level of investment and domestic credit available for private
sector (Cottarelli et al., 2005; Hauner, 2009; Checherita-Westphal and Rother, 2012; Woo and
Kumar, 2015). On the other hand, public debt would positively affect economic growth through
the liquidity supply channel or aggregate demand mechanism among others (Elmendorf and
Mankiw, 1999; Panizza and Presbitero, 2013; Kobayashi, 2015). More interestingly, it is
possible to observe a nonlinear or threshold relationship (Reinhart and Rogoff, 2010; Reinhart
et al., 2012). As highlighted in Cecchetti et al. (2012), debt could be a source of economic
growth and stability at low levels while at high levels it could increase the volatility and retard
the growth.

There is no doubt that the effects of public debt matter, with very important policy impli-
cations ranging from the active role of governments in economic contractions and crises
to implementation and timing of austerity measures. Therefore, the ramifications of shedding
light on this relationship go much farther than mere academic curiosity. Additionally, study
of effects of public debt could not be more timely than now due to the COVID-19 pandemic,
which forced governments to increase budget deficits, eventually resulting in higher public
debt levels. We think that it is crucial to examine the effects of public debt to design economic
policies and predict their long-term consequences.

Investigating the effects of public debt on the growth rate, investment and credit in a large
number of developing countries (53 economies for growth and investment, 48 for credit
regressions), this study aims to contribute to the existing literature in four important dimensions.
Firstly, we employ a dynamic panel threshold regression method developed by Kremer et al.
(2013). Although this approach is utilized by Baum et al. (2013) to examine the effects of public
debt for Euro area countries, to the best of our knowledge, it has not been used for developing
countries so far in this context, except for Law et al. (2021). We think that this approach has
some distinctive advantages, such as dealing with endogeneity and autocorrelation issues
in a dynamic threshold framework. Secondly, we investigate the effects of public debt
on investment and domestic credit provided to the private sector. Despite its relevance and
importance, whether public debt has any impact on the amount of domestic credit provided
to the private sector is a largely unexplored issue in this strand of the literature. This would
be helpful to understand the transmission mechanism. Thirdly, we make a distinction between

public and private investment, which can provide additional insights since public debt may have
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different effects on public and private investment. Fourthly, given the considerable variation
in public debt to GDP ratios in developing countries after the 1980s, it seems more interesting
and relevant to examine the effects of public debt in developing countries. For example, in our
sample countries, after a significant increase in the 1990s, the central government debt/GDP
ratio reached 67%, then in the second half of the 2000s this ratio dropped to 46%, finally
rising to 55% in the second half of the 2010s. To sum up, the novelty of our research question,
which focuses on the impact of public debt on growth, investment and credit, arises from both
the utilization of a sophisticated methodology, namely the dynamic panel threshold approach
to enable estimation for different regimes, and the deep insight into the relationship by considering
the private sector aspect and focusing solely on developing economies’ experience. Therefore,
our study significantly contributes to the existing literature.

Our findings do not support the existence of a threshold effect of public debt on growth.
On the other hand, public debt exerts a negative and robust impact on total investment. We con-
clude that there is no threshold effect of public debt on total investment. More importantly, our
results lend strong evidence for a threshold effect of public debt on public investment and credit.
It seems that when the public debt is higher than the estimated threshold level, then it exerts
a negative impact on both public investment and credit provided to the private sector. Although
we find some negative effects of public debt on private investment, it seems that the evidence
for a threshold effect is weak.

The remaining sections of this paper are structured as follows. We review the literature
in Section 2, explain our model and methodology in Section 3, share and discuss the empirical

results in Section 4, and conclude in Section 5.

2. Literature Review

Economic growth has important drivers and determinants, including but not limited to techno-
logical change, institutions, demographics, energy and economic policies with a wide range
of implications (Romer, 1990; Acemoglu et al., 2001; Jones, 2015; Easterly, 2019; Bloom, 2020;
Bansal,2021; Xuetal.,2023; Zhengetal.,2022). Among those variables, we are mainly interested
in the effects of public debt on economic growth, investment and credit. In an important study,
Elmendorf and Mankiw (1999) discuss the effects of public debt by highlighting two different,
even conflicting approaches: the conventional view and the Ricardian equivalence theorem.
The conventional view distinguishes between the short and long-term impacts of public debt.
In the short term, the aggregate demand plays a decisive role in the determination of the output.
In this way, a deficit-financed government spending increase or tax cut leads to a rise

in the output. However, the same policy puts an upward pressure on the interest rate, crowding
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out private investment, implying a negative impact on the economic growth in the long term.
On the other hand, based on the intertemporal government budget constraint and permanent
income hypothesis, the Ricardian equivalence asserts that for a given level of government
spending, the timing of taxes does not matter; hence, there is no difference between a tax and
deficit-financed change in the budget (Barro, 1974). In other words, since a change in public
saving is offset by an equal change in private saving, national saving, interest rates, consumption
and output do not change. In this framework, public debt does not affect the growth rate.

Although the conventional view and the Ricardian equivalence are useful starting points
in analysing the effects of public debt, they are by no means final words on the subject. Other
than the well-known debt overhang effects (Krugman, 1988; Reinhart et al., 2012), the literature
identifies some primary channels through which public debt would affect the economic growth.
Public debt would negatively impact the economic growth creating higher tax distortions (Barro,
1979) and uncertainty about future policies and prospects (Woo and Kumar, 2015; Eberhardt
and Presbitero, 2015), leading to higher inflation and financial repression (Cochrane, 2011),
increasing the borrowing or funding costs of the private sector (Corsetti et al., 2013), lowering
the public infrastructure or productive expenditures (Aizenman et al., 2007; Afonso and Jalles,
2013). Additionally, high public debt would constrain the government from performing its
essential functions (Cecchetti et al., 2012), cause extra vulnerabilities via the “original sin”
argument (Eichengreen et al., 2007), and finally trigger a banking, debt or currency crisis
(Burnside et al., 2001; Hemming et al., 2003). Consistent with theoretical predictions, many
studies such as Afonso and Jalles (2013), Eberhardt and Presbitero (2015), Woo and Kumar
(2015), Brida et al. (2017), Chudik et al. (2017), Pegkas (2018), Ncanywa and Masoga (2018),
Swamy (2020), Asteriou et al. (2020), Ghourchian and Yilmazkuday (2020) and Onoftrei et al.
(2022) report a negative effect of public debt on economic growth.

Despite some arguments for a negative growth effect of public debt, there is neither
empirical nor theoretical consensus on the issue. For example, some researchers claim that
public debt would have a positive rather than negative growth effect. Besides aggregate demand
effects in the short run, Teles and Mussolini (2014) develop an endogenous growth model
predicting that an increase in public debt would be associated with higher growth. Moreover,
De Long and Summers (2012) suggest that an economic contraction would have a long-lasting
impact on the output and unemployment, retarding the potential growth rate. To mitigate
these negative effects, an increase in public debt would be optimal. Furthermore, some studies
highlight the liquidity supply effects of public debt as a channel for economic growth (Cecchetti
et al., 2012; Kobayashi, 2015). Finally, since public external debt would represent an additional

source of funding for domestic economy, a positive short-run effect is expected. A limited number
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of studies report a positive growth effect of public debt (Fincke and Greiner, 2014; Owusu-
Nantwi and Erickson, 2016; Spilioti and Vamvoukas, 2015; Ahlborn and Schweickert, 2018).
On the other hand, some studies, such as Teles and Mussolini (2014), Panizza and Presbitero
(2014), Lof and Malinen (2014), Arcabic (2018), Jacobs et al. (2020) and Turan (2019) do not
find a significant (negative) growth effect of public debt. However, in a recent study, de Soyres
et al. (2022) find that the effects of an unanticipated increase in public debt to GDP ratio hurt
or boost GDP, depending on some conditions such as the initial debt and income level.

There has been a growing interest in the nonlinear and threshold effects after the important
contributions of Reinhart and Rogoff (2010) and Reinhart et al. (2012), who suggest that there
is no relationship between public debt and economic growth when public debt (% of GDP) is
lower than the threshold value of 90%. However, beyond this threshold value, public debt has
a significant negative impact on the economic growth rate. Some studies confirm this nonlinear
relationship even though different threshold values, i.e., public debt/GDP ratios, are reported.
For example, Cecchetti et al. (2012) find a threshold level for government debt around 85%
for OECD countries. Caner et al. (2010) report that the threshold value is 77% (64%) for 101
developed and developing countries (emerging markets). Similarly, Checherita-Westphal and
Rother (2012) conclude that the threshold value for government debt is 90-100% for Euro
area countries. They also note that negative effects of high debt on the growth may start
from 70-80%. Baum et al. (2013) emphasize that when the public debt level reaches around
67%, the positive growth effect turns to be insignificant for European countries and also that
additional debt has a negative impact on the growth in high debt levels (around 95%). Afonso
and Jalles (2013) and Afonso and Alves (2015) indicate that the threshold debt ratio is 59 and
75% for a large panel of countries and European countries, respectively. In an influential study,
Woo and Kumar (2015) find that when the initial level of public debt exceeds 90%, it has
a stronger negative effect on the subsequent growth rate for a panel of advanced and emerging
economies. Karadam (2018) reports that the debt threshold level is 106% (88%) for developed
(developing) countries. Along similar lines, Mensah et al. (2020) report a threshold value
of between 50 and 80% for 38 African countries. In a recent study, Law et al. (2021) show that
if public debt is higher than 51%, then it has a negative effect on economic growth for a large
number of developing countries.

However, not all studies support the existence of a nonlinear or threshold effect in the
relationship between public debt and growth (Greiner, 2013). In this context, Herndon et
al. (2014) suggest that there is no significant growth difference among countries depending
on the level of public debt, thus rejecting the threshold identified by Reinhart and Rogoff (2010)
and Reinhart et al. (2012). In a similar way, Pescatori et al. (2014) fail to find any particular debt
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threshold level. Moreover, Egert (2015) concludes that finding a nonlinear relationship between
public debt and economic growth is extremely difficult and not robust to modelling choices and
data samples. Likewise, Eberhardt and Presbitero (2015), Chudik et al. (2017), Arcabic et al.
(2018) and Bentour (2020) do not show any robust evidence for the threshold effect.

However, although there is a vast body of literature trying to explain the effects of public debt
on economic growth, recently surveyed by Rahman et al. (2019) and Tamborini and Tomaselli
(2020), possible channels have received relatively little empirical attention. In this context,
we focus on two main channels: investment and credit provided to the private sector. It is clear
that public debt would affect both public and private investment. Public debt would negatively
affect public investment through the government budget constraint. It is a well-established
argument that governments would be more willing to cut public investment compared to some
other expenditure categories such as pension and wage payments (Alesina and Perotti, 1997).
Public debt would lead to a decline in private investment via many channels such as crowding
out and debt overhang mechanisms. We should note that some studies lend empirical evidence
for the negative investment effects of public debt (Checherita-Westphal and Rother, 2012; Woo
and Kumar, 2015; Benayed et al., 2015; Ncanywa and Masoga, 2018; Picarelli et al., 2019).

In spite of a possible relationship between public debt and domestic credit provided
to the private sector, as suggested by the crowding-out effect, a limited number of studies
investigate this critical issue in a different strand of the literature (Cottarelli et al., 2005;
Kumbhof and Tanner, 2005; Egert et al., 2006; Hauner, 2009; Anyanwu et al., 2017). In essence,
an increase in public debt would lower the amount of credit available for the private sector.
In other words, when public debt is high, banks allocate scarce funds to finance the public debt
rather than the private sector since the former is regarded as a safe borrower (Kumhof and
Tanner, 2005; Hauner, 2009). Although only a few studies have shown some interest, we should
note that a nonlinear effect of public debt on investment and credit is possible (Checherita-
Westphal and Rother, 2012; Benayed et al., 2015). For example, Checherita-Westphal and
Rother (2012) detect a threshold effect of public debt on public, but not private, investment
in European countries. Similarly, Benayed et al. (2015) report a negative government investment
effect for some African countries.

To sum up, despite extensive research efforts and many publications, there is no consensus
on the somewhat mysterious relationship between public debt and economic growth. Empirical
findings are sensitive to time periods, sample countries and econometric methods. In a new
study using meta-analysis, Heimberger (2021) strongly confirms this observation by pointing

out the lack of evidence for a consistently negative growth effect of public debt.
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3. Empirical Methodology and Data

The threshold models, which are widely employed in empirical macroeconomics, provide
an opportunity to examine structural relationships varying across different regimes, defined
in terms of threshold levels. More briefly, analysing a relationship above and below an estimated
threshold level enables us to capture economic phenomena more accurately. In this context,
within the scope of our study, we opt for employing the dynamic panel threshold model developed
by Kremer et al. (2013) to question the impact of public debt on selected macroeconomic
indicators, namely economic growth, investment (gross fixed capital formation) and domestic
credit to the private sector (financial depth) within two different regimes specified with regard
to different levels of debt. The intuition for the preference of this approach is that it provides
a methodological priority in terms of capturing the nonlinear debt effect in different regimes,
and considers endogeneity.

Caner and Hansen (2004) developed an approach enabling Generalized Method of Moments
(GMM) estimation of a cross-sectional threshold model to eliminate the drawback of Hansen’s
(1999) panel threshold model, which ignores the dynamic structure, leading to an endogeneity
problem. Following and developing those approaches, Kremer et al. (2013) proposed a dynamic
panel threshold model, which embodies initial income as an endogenous regressor. The model

structured in terms of our research questions is as follows:

Yie= W+ pidebt,I(debt, <y)+ 6,I(debt, <y) + ,debt,I(debt,>y) + Pz, + e, (1)

where y,, indicates the country i’s growth rate of real GDP per capita (GRW), investment (INV)
or domestic credit provided to the private sector (CRD) in the period ¢, respectively, which
are the dependent variables of our specified models. Besides, y; is the country-specific fixed
effect that is removed with forward orthogonal transformation following Arellano and Bover
(1995). Hereby, the serial correlation of the transformed errors is averted. In all the regressions,
public debt (DBT) is the regime-dependent variable. /(.) is the indicator function implying
the regimes defined by the threshold variable, which is also debt. The threshold variable, DBT,
divides the sample into two regimes, below and above the unknown level of the threshold
parameter, y. The vector of regressors is split into a subset of (i) exogenous variables z,,, which
is uncorrelated with the error term and defined in terms of each model examining the public
debt effect for growth, investment and financial depth, and a subset of (if) endogenous variables
z,, correlated with g;,. The methodological procedure begins with the estimation of the reduced-

form regression of the endogenous variables as a function of instruments which include z,,,.
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Then the endogenous variables in (1) are substituted by the estimated values Z,,, . Afterwards,
the threshold, y, is determined by ¥ = argminS(y) where S(y) is the sum of squared residuals
for the regression, that is the estimation of (1) with Z,;, repeatedly by least squares for each
value of the threshold, y. After the determination of the threshold which minimizes the sum of
squared errors, the slope coefficients are estimated using the GMM approach for the previously
determined instruments and estimated threshold. f, and f, are the regime-dependent slope
coefficients. d, presents the fixed-regime coefficient, which is common to all cross-sections.
g, 1s the error term, which is independently and identically distributed.

Like many studies such as Checherita-Westphal and Rother (2012), Cecchetti et al. (2012)
and Woo and Kumar (2015), besides initial GDP per capita (in log-INI) and public debt (DBT),
we employ several variables as controls. In the growth regressions, we include fertility rates
(FER) to capture the effects of demographic dynamics, while the trade shares (the sum of exports
and imports, OPN) measure the effects of trade openness. Credit (CRD) is intended to grasp
the impact of financial development, while total investment (TNV) reflects the change in capital
stock. To better investigate the effects of public debt on investment (TNV), we separately use
the public (PNV) and private (RNV) investment as the dependent variables as well. In the total
and private investment regressions, we include INI, GRW, CRD, and OPN as controls. We think
that voters would influence the allocation of budget resources among different uses. Therefore,
rather than CRD, we include the polity score from Polity IV Project (Marshall et al., 2017)
in the public investment regressions. As for the credit (CRD) regressions, INI, GRW, OPN,
RNV, and broad money supply (MNY) are included as controls. Note that since the main focus
of the present study is to reveal the effects of public debt on growth, investment and credit
rather than to capture all determinants or dimensions of these variables, we use parsimonious
models that are specified to provide consistency in our estimations regarding the threshold
effect. Additionally, we have a limited number of observations and a dynamic model. Variable
definitions and data sources are summarized in Table 1.

It would be important to explicitly state which independent variables are employed as endo-
genous and exogeneous in our regressions. Following Kremer et al. (2013), we include INI
(FER), TNV (OPN) and CRD as endogenous (exogenous) variables in the growth regressions.
On the other hand, we define OPN as exogenous and the remaining variables as endogenous
in the investment regressions. Similarly, OPN and MNY are employed as exogenous while INI,
GRW, and RNV are endogenous in the credit regressions. Moreover, consistent with previous
studies such as Kremer et al. (2013) or Law (2021), we employ one lag of the dependent variable

as the instrument in all the regressions.
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Table 1: Variable definitions and sources

Variable Definition Source

INI Initial GDP per capita (in log) Penn World Tables (Feenstra et al., 2015)
DBT Public debt (as % of GDP) IMF (2020)

FER Fertility rate WDI (2020)

GRW GDP per capita growth WDI (2020)

POL Polity score Polity IV Project (Marshall et al., 2017)
CRD Domestic credit to private sector (as % of GDP) | WDI (2020)

MNY Broad money supply (as % of GDP) WDI (2020)

TNV Gross fixed capital formation (as % of GDP) IMF (2020)

PNV Zil?)zco?rgl;;)ﬂxed capital formation IMF (2020)

RNV Private fixed capital formation (as % of GDP) IMF (2020)

Our data set for the growth and investment (credit) regressions covers 53 (48) developing
countries and spans from 1980 to 2019. The regional distribution of the sample countries
indicates that most of them are in Africa (22 economies), the rest are in Asia (18), South
and North America (9) and Europe (4). As a standard procedure to remove cyclical effects,
we take five-year non-overlapping averages of all the variables, except for the initial GDP per
capita, beginning from the initial period 1980-1984 and so on. Countries and time periods
are determined by data availability.! All the variables, except for the growth rate, initial
GDP per capita and fertility rate are employed as % of GDP. Descriptive statistics are presented
in Table 2.

1 The list of countries is available from the authors.
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Table 2: Descriptive statistics

Series Mean Standard deviation Max Min
Initial GDP per capita (log) 3.31 0.53 444 2.344
Debt 54.75 38.62 238.21 5.69
Fertility 4.16 1.88 8.39 1.15
Trade 64.28 31.69 210.15 12.76
GDP per capita growth 1.62 2.89 10.77 9.02
Polity 1.87 6.49 10 -10
Credit 33.34 31.59 140.15 9.84
Money supply 44.82 28.40 141.56 5.48
Total investment 17.25 7.04 42.74 4.38
Public investment 4.92 3.13 33.82 3.45
Private investment 12.23 5.97 34.16 3.37

Source: authors’ calculations

4. Empirical Results and Discussion

We summarize the results of our growth regressions in Table 3. To ensure the robustness of our
results, we include one control variable at a time. As expected, fertility rate has a negative
impact. A decline in fertility leads to an increase in the growth rate. Additionally, there exists
evidence for the convergence hypothesis in some specifications. Somewhat interestingly, other
control variables do not exert any significant effect. Importantly, we do not find any evidence
for the existence of a threshold effect of public debt on growth. More precisely, public debt
is not associated with the economic growth rate either below or above the threshold level,
estimated as 41% of GDP. Our results support some previous studies such as Herndon et al.
(2014), Pescatori et al. (2014), Egert (2015) and Chudik et al. (2017). This is also consistent with
findings of Heimberger (2021). Note that our estimated threshold value is below those reported
in the literature, including Reinhart et al. (2012), Cecchetti et al. (2012), Woo and Kumar (2015).
Advanced economies with more developed financial markets and favourable borrowing options

could easily increase their public debt levels compared to developing ones. A higher debt level
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then might be a source of uncertainty and negative effects in some cases even if advanced
countries would tolerate or afford a higher debt level in general. On the one hand, this implies
that negative threshold effects would emerge at lower debt levels in developing countries.
On the other hand, borrowing constraints in developing countries might result in a lower public
debt and hence a weak detrimental effect. Therefore, the insignificant growth effect of public
debt might not be surprising in this sense. Besides, it might be caused by the relatively low debt
threshold level determined endogenously in our study.

Table 3: The effects of public debt on the growth rate: dep. var. -

GDP per capita growth rate

Threshold estimate (%) 41.29 41.29 41.29 41.29 41.29
impact of debt ’ ) ’ ’ ’
Regime 1: § 0.0732 0.0903 0.0577 0.0333 0.0425
9 P (0.995) (1.369) (0.714) (0.371) (0.466)
s 0.0831 0.0140 ~0.018 ~0.0264 ~0.0201
Regime 2: §, (0.408) (0.791) (~0.49) (—0.664) (—0.471)
Impact of Covariates
0.182* 0.0412 0.0623 0.0398 0.0709
L.GRW (1.679) (0.413) (0.527) (0.315) (0.501)
~1.836%* ~2.03* _.45%* _2.31%*
FER (=2.121) (=1.91) (~1.998) (=2.169)
NI ~12.80%* —11.21* ~16.07* ~10.37*
(=2.21) (=1.69) (~1.66) (~1.68)
~0.33 —0.47 ~0.39
TNV (=1.04) (=1.252) (~0.944)
0.0743 0.0516
OPN (0.767) (0.524)
~0.0433
CRD (~0.298)
0.0129 50.13%* 53.11% 69.80* 51.50%
Constant (0.007) (2.223) (1.940) (1.951) (1.879)
Observations 371 371 371 371 371

Source: authors’ calculations

Notes: i) *** and *** indicate the significance at 10%, 5% and 1% level, respectively. ii) Either regime contains
at least 5% of all observations in accordance with Hansen (1999). iii) Feasible inflation thresholds are valid
for the estimations, thus between %95 confidence intervals. iv) t-statistics are given in parentheses. v) Time
dummies are included but not reported here. For variable definitions, see the text.
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It is more interesting to examine the effects of public debt on total, public and private

investment. It seems that public debt has a strong negative effect on total investment (Table 4).

Note that this negative investment effect is in line with many previous studies such as Woo and
Kumar (2015), Benayed et al. (2015) and Picarelli et al. (2019). However, public debt exerts
a negative impact whether public debt is lower or higher than the estimated threshold level,

which is 72% of GDP. Therefore, our results do not lend any evidence for a threshold effect

for total investment. It seems that credit boosts total investment in most specifications, while

there is some evidence for the convergence among sample countries in terms of total investment

as well.

Table 4: The effects of public debt on the total investment: dep. var. -
Total investment (% of GDP)

Threshold estimate (%) 72.16 72.16 72.16 72.16 72.16
impact of debt ’ ' ’ ’ '
. ~ —0.271%** —0.25%*% —0.24%* —0.22%* —0.21**
Regime 1: B, (=2.591) (-2.920) (-2.188) (-2.186) (~2.06)
~ —0.14%*** —0.11%** —0.13%** —0.12%** —0.15%**
Regime 2: 8, (~3.036) (-3.311) (=3.020) (=3.126) (~3.008)
Impact of Covariates
0.267 0.304 0.205 0.160 0.175
L.TNV
(1.470) (1.443) (1.013) (0.807) (0.835)
INI -0.280 —0.252** —0.241%* -0.212
(=0.590) (—2.186) (-2.062) (-1.272)
0.205* 0.195* 0.186*
CRD
(1.853) (1.805) -1.712
0.318 0.308
GRW
(0.756) (0.720)
-0.0273
OPN (-=0.248)
0.252%** 0.340* 1.016%** 0.965%* 0.945%*
Constant (3.487) (1.703) (2.837) (2.559) (1.943)
Observations 318 318 318 318 318
Source: authors’ calculations
Notes: See notes in Table 3.
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We present the effects of public debt on private investment in Table 5. Despite a negative

private investment effect of public debt in some specifications, this effect does not seem very

strong. Additionally, there is weak evidence for a threshold effect on private investment in only

our extended model and at the 10% level. This result suggests that if public debt exceeds

the threshold level of 46%, then it has a negative effect. Our results are largely consistent with
those of Checherita-Westphal and Rother (2012). Moreover, the estimated threshold values

for investment regressions are close to those of Checherita-Westphal and Rother (2012) and

Benayed etal. (2015). Note that credit exerts a robust and consistent effect on private investment.

Table 5: The effects of public debt on the private investment: dep. var. -

Private investment (% of GDP)

Threshold estimate (%)

impact of debt 46.05 46.05 46.05 46.05 46.05
A -0.140 —0.235 —0.380* —0.366* -0.416
Regime 1: B,
(-=1.558) (-1.628) (—1.947) (-1.656) (-=1.531)
n —-0.0409 —-0.0419 -0.137*% —-0.140%* -0.141*
Regime 2: 3,
(-1.132) (—0.938) (—1.876) (-1.984) (-=1.770)
Impact of Covariates
LRNV 0.584%*** 0.552** 0.0465 0.0167 0.0355
) (2.880) (2.302) (0.119) (0.0427) (0.0803)
INI 0.0112 —0.338* -0.319* —0.368*
(0.197) (-1.827) (-1.729) (-1.676)
*% *% *
CRD 0.357 0.361 0.383
(2.048) (2.061) (1.885)
GRW 0.111 —-0.0121
(0.221) (—=0.0192)
OPN 0.0635
(0.461)
0.0956** 0.0638 1.224** 1.159* 1.284*
Constant
(2.133) (0.359) (2.010) (1.927) (1.758)
Observations 318 318 318 318 318
Source: authors’ calculations
Notes: See notes in Table 3.
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Table 6 clearly shows that public debt has a negative impact on public investment when
the debt is above the threshold level in all the specifications. This means that public debt exerts
a strong negative impact on public investment when public debt exceeds the estimated threshold
level. This effect is not small given that the mean of public investment is around 4.9% of GDP
in our sample countries. On the other hand, we do not find a negative impact in the low-debt
regime, confirming the existence of a threshold effect of public debt on public investment.
This lends evidence for the idea that governments cut public investment when public debt is
high. It is clear that a higher debt would trigger or even force the implementation of austerity
programmes. Under austerity, governments would be more willing to reduce public investment
compared to some other spending categories such as transfers and pension payments (Alesina
and Perotti, 1997; Aizenman et al., 2007).

Table 6: The effects of public debt on public investment: dep. var. -
Public investment (% of GDP)

i 0,
Threshold estimate (%) 91.25 91.25 91.25 91.25 91.25
impact of debt
. A —0.028 —-0.025 -0.034 -0.026 -0.014
Regime 1: B,
(-0.73) (—0.60) (—0.78) (—0.54) (—0.24)
. 5 —0.05%** —0.05%** —0.04%*** —0.038** —0.048**
Regime 2: 3,
(—4.44) (—=3.90) (-3.62) (=2.17) (=2.13)
Impact of covariates
L.PNV 0.329%*** 0.332%** 0.315%** 0.380%*** 0.279*
(4.781) (4.564) (4.214) (3.565) (1.841)
INI 0.266 -0.191 —0.293 -0.781*
(0.144) (—=0.855) (-=1.105) (-1.718)
OPN 0.0802* 0.0784* 0.0723
(1.758) (1.690) (1.226)
GRW 0.323 -0.214
(0.932) (—0.351)
POL 0.489
(1.202)
Constant 0.0516** 0.0413 0.0693 0.0860 0.257*
(2.539) (0.554) (1.012) (1.130) (1.724)
Observations 318 318 318 318 318
Source: authors’ calculations
Notes: See notes in Table 3.
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Table 7: The effects of public debt on the credit: dep. var. - Credit (% of GDP)

H 0,
Threshold estimate (%) 64.07 64.07 64.07 64.07 64.07 64.07
impact of debt
Regime 1: ~0.266 ~0100 | —0.0250 | -0.0449 | —0.030 -0.07
gime 1= By (-0.95) (-0.64) (=0.15) (-0.24) | (~0.12) (=0.3)
Regime 2: ~0.10% —0.2%* | _016* | —0168* | —030% | —0.22*
gime 2: B (~1.66) (=3.57) (~1.95) (~1.93) (=2.33) (=1.7)
Impact of Covariates
L CRD ~0.0627 ~0.33%* | —0.375%% | —0.37* | —0.226 ~0.14
: (-0.480) | (~2.29) (<2.53) (=2.51) (=1.07) (=0.75)
MINY 0.72%%* | 0.401* 0.39* 0.833%* 0.80%*
(5.72) (1.705) (1.701) (2.26) (2.43)
- 45.04* 44.99* 39.75 24.15
(=1.67) (1.68) (1.06) (0.667)
~0.191 1104 ~0.586
GRW
(-0.237) | (0.89) (—0.41)
~076%* | —0.65**
PN
0 (~2.35) (=2.20)
1.337*
RNV
(1.916)
Constant 3748%% | 209%*  _11.54 -11.37 ~75.25 —44.44
(5.25) (2.78) (-138) | (-1.362) | (~0.655) | (~0.41)
Observations 336 336 336 336 336 336

Source: authors’ calculations

Notes: See notes in Table 3.

We also test whether public debt impacts on credit provided to the private sector, and
we report the results in Table 7. Our results point to the existence of a significant negative impact
on credit in high but not low-debt regimes.? There is no doubt that this effect is economically
significant as well. Therefore, our results support some previous studies such as Cotarelli et al.
(2005), Hauner (2009) and Anyanwu et al. (2017), which report a negative effect of public debt
on credit as discussed above. On the other hand, we find a positive impact of money supply
and private investment on credit. It seems that there is a two-way relationship between private
investment and credit, consistent with expectations.

2 Our main results do not change when we include interest rates. However, we lose many observations.
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Finally, we should note that our main results are not sensitive to the choice of endogenous
variables. For instance; if we use INI as the only endogenous variable in all the regressions,
we obtain similar results. Moreover, we think that adding one control at a time provides
anatural and convincing sensitivity analysis. In this way, we track the changes in our estimations
as we introduce a new variable in each step. What matters most is to observe whether there
exists a significant change in our main variable of interest, i.e., public debt. Our estimations
clearly demonstrate that effects of public debt on economic growth, total investment and
public investment do not change across specifications. However, we detect some small change
in the private investment regressions. Additionally, it is important to test whether our results
change when we use a different lag of the dependent variable as the instrument. To do so,
we employ one rather than two lags of the dependent variable as instruments in all the regressions.
This change does not lead to a striking difference in our results with one exception.’* With
just one lag, we find some evidence for a threshold effect in the total investment regressions
in the extended specification.

5. Conclusion

Using data for a large number of developing countries (53 economies for growth and investment,
48 for credit regressions) and the dynamic panel threshold regression method, we examined
the effects of public debt on per capita GDP growth rate, investment and credit provided
to the private sector. Our results suggest that public debt does not have a significant direct impact
on the economic growth rate, suggesting the absence of a threshold growth effect. On the other
hand, our results consistently indicate a strong investment effect of public debt. Public debt
lowers the total investment in both low and high-debt regimes. More importantly, we present
evidence for a threshold effect of public debt on public investment. When public debt is higher
than the estimated threshold level, an increase in public debt is associated with a significant
decline in public investment. This lends evidence for the argument that when public debt is
higher, governments would be more willing to cut public investment. Unlike public investment,
we do not find a persuasive evidence for a threshold effect of public debt on private investment.
Furthermore, public debt leads to a reduction in credit provided to the private sector in high but
not low-debt regimes, suggesting strong evidence for the threshold effect.

We would like to highlight some important points. Firstly, our results indicate that pub-
lic debt has a significant impact on total investment, public investment and credit but not on

economic growth. We think that this result is intuitive as public debt would have a more direct

3 These results are available from the authors.
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effect on investment and credit rather than on growth. Moreover, this effect would be even more
pronounced in the case of public investment due to the government budget constraint. It would
be more helpful if future studies paid more attention to investigating the possible channels
through which public debt could affect economic activity instead of solely focusing on the growth
effects. In this way, we can learn more about the transmission channel or black box of public
debt. Secondly, there is no doubt that imposing a linear relationship would be a serious mistake,
likely causing misleading results. It seems that public debt has a threshold effect on public
investment and credit. Thirdly, our results make it clear that public debt matters, highlighting
the importance of conventional crowding-out mechanism. Even though it is tempting to pretend
otherwise, this would be associated with some negative outcomes in terms of lower investment
and credit. Given the more robust threshold effect of public debt on public investment, some fiscal
rules or procedures aiming to protect public investment from detrimental effects of public debt
should be seriously considered. Fourthly, a negative impact of public debt on investment and
credit does not necessarily mean that governments should not implement fiscal policy to alleviate
the destructive economic effects of catastrophic events such as the COVID-19 pandemic. Rather,
we tend to think that governments can and even should use fiscal policy in a well-designed
framework as long as they credibly commit to taking necessary steps to ensure fiscal discipline
once these events disappear. Additionally, considering the effect of public debt on investment and
credit, which are vital components of macroeconomic performance, policymakers should pay
greater attention to debt management strategies for attaining debt sustainability. It is obvious that
the policy implementations vary across the developing countries in terms of their macroeconomic,
fiscal and financial structures. In this regard, future studies on the growth, investment and
credit effects of public debt could focus on country-specific analysis by utilizing methods that
enable examination of asymmetries. Moreover, the transmission mechanism could be studied

by comprising the recent discussions on fiscal rules and institutional quality.
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