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This study aims to determine the debt threshold of foreign debt
and investigate the effectiveness of debt overhang effect beyond
this threshold. ARDL model is framed within the structure of
Solow growth model for estimating the coefficients of this
model. Quadratic bivariate model is applied to determine the
optimum level of debt-threshold. Different sort of diagnostic
tests are also conducted in this study. Sample period is ranging
from 1976-2020. This study finds that debt overhang is effective
above the optimal level of foreign debt which is 26.4% of gross
domestic product. Findings also depict that Pakistan is
experiencing the debt-overhang effect since 1976 as the ratio of
external debt-to-GDP has remained over and above the optimal
level of debt across the sample. Since no government can avoid
external borrowing completely, therefore this study
recommends that government borrowing should be restricted to
the optimum level of foreign debt. Similarly, efforts should also
be made for downsizing the debt burden by utilizing the non-
debt sources of finances like grants and revenues and that
effective debt-management policies should be formulated for
enhancing the economic productivity.
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Introduction

External debt is not only accumulated for the purpose of filling the gap
created by twin deficits but also for retaining the economies at optimal level of
economic growth (Omotosho et al., 2016). Governments also need external financing
when they suffer from severe financial crunch and that internal resources are not
sufficient for the fulfillment of financial needs. Most of the least developed countries
are engaged in external borrowing for meeting with their financial goals and
completing their developmental projects, whereas advanced countries do so for
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making their economies progressive (Nwankwo, 2014). However, if countries fail to
inject such finances in productive channels, then excessive borrowing will lead to
destruct the overall repayment mechanism of loan amortization and, in the long run,
such countries will face the vicious-cycle of debt (Minhaj-ud-Din, Azam & Tariq,
2020). Researchers also believe that external finances help in improving the
macroeconomic parameters upto the debt-threshold beyond which a slight increase
in debt is considered inimical and curse for growth and prosperity (Ogunmuyiwa,
2011). This relationship can be expressed with the help of Debt-Laffer curve which
represents the growth-maximizing debt-to-GDP ratio or the turning point of external
debt. This turning point of debt is also known by debt inflexion point or debt tipping
point. Figure 1 is the hypothetical presentation of the Debt-Laffer curve.

Figure 1: Debt-Laffer-

Curve

Empirical studies finding the optimal level of debt threshold are too many,
however special attention have been received by only few studies. Reinhart and
Rogoff (2010), a pioneering study on this topic, and Herndon et. al. (2013) figured
out that the optimum debt-threshold is90 % of gross domestic product. For Caner et.
al. (2010), this value was77%, 55-56% for Greenidge et. al. (2012), 61% for Wright and
Grenade (2014), 35-40% for Pattillo et. al. (2002), 40-50% for Mupunga and Roux
(2015), 61% for Mukherjee (2012), and 50-60% for Munir et. al. (2016). Since major
portion of twin deficits in Pakistan is covered through external finances, therefore
the issue of finding the debt-inflexion point is more crucial for Pakistan as it has
trapped our economy in the vicious cycle of poverty in the form of high
unemployment (Ahmad, 2011), capital deficiency in the form of low FDI (Gul, 2008),
and twin deficits (Khan et. al. 2016). The debt-to-GDP ratio for Pakistan is
summarized in Figure 2.

Debt/GDP ratio

Debt Threshold / Debt Inflexion Point

GDP Growth
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Figure 2: External Debt-to-GDP ratio (1976-2020)

We find so many studies highlighting the causes and consequences of foreign
debt, but up to the best of our knowledge we find no study that has determined the
debt-tipping point for Pakistan. So keeping in view the latest debt profile and
statistical data, this study aims to provide a benchmark for policy makers and
explore this issue for Pakistan economy for framing accurate and effective debt
management policies. For this purpose, this study is using the ARDL model which is
structured within the framework of neo-classical growth model. This study also aims
to present results-oriented recommendations in the context of debt accumulation
which are essential to be known and followed for the growth of an economy.

Literature Review

With regard to the significance of external finances, voluminous literatures
have tried to investigate the impact of debt on economic productivity. In most of
these studies, we find that access to international donor agencies and increase in
external finances have positive impact on economic growth (Jilenga et al., 2016).
Similarly, we also find that foreign debt gives birth to debt overhang effect which
not only disrupts the growth process but also pushes the indebted country into deep
debt-trap (Minhaj-ud-Din, Azam & Tariq, 2020). Following this notion, most of the
scholars are of the view that debt overhang is effective beyond the debt threshold
only. They believe that debt overhang does not exist below the debt inflexion point.
Nguyen et. al. (2003) noted that debt overhang is effective beyond the debt-threshold
(50% of GDP) in most of the least developed countries. However, this value was
calculated as 100-105% of exports when external debt was expressed with the ratio of
debt-to-exports. Cordella et. al. (2010) also tried to figure out this value for 80
developing countries. They found that debt overhang is effective for countries
having a debt-threshold of 15-30% of GDP. Debt overhang was found irrelevant for
countries having debt-to-GDP ratio of above 70-80%.Similarly, Reinhart and Rogoff

0

10

20

30

40

50

60

19
76

19
78

19
80

19
82

19
84

19
86

19
88

19
90

19
92

19
94

19
96

19
98

20
00

20
02

20
04

20
06

20
08

20
10

20
12

20
14

20
16

20
18

20
20

ED/GDP Ratio



Pakistan Social Sciences Review (PSSR) April-June, 2021 Volume 5, Issue 2

995

(2010) found that this value is 90% of GDP for 44 developing countries. Greenidge et.
al. (2012) used fixed effect model for exploring the effectiveness of debt overhang
effect beyond the debt threshold in 12 CARIMON countries. They also confirmed
that debt overhang exists beyond the debt-tipping point which is 55-56% of GDP.
Wright and Grenade (2014) found a common debt threshold of 61% for public debt
in thirteen Caribbean economies.

Mupunga and Roux (2015) examined the theory of debt-Laffer curve by
estimating this non-linear relationship for 24 sub-Saharan African countries. As a
matter of comparison, they estimated a threshold level of 40-50% of GDP for
Zimbabwe. For rest of 23 least income countries, this threshold was found 80-120 %
of GDP. Chudik et. al. (2015) also tried to investigate the universal applicability of
this phenomenon for 40 indebted countries. They concluded that country with huge
debt burden can grow just as fast as its peers. However, this study failed to detect a
common threshold for these economies. In contrast, Omotosho et. al. (2016) noted
that accumulation of public debt leads to debt overhang effect beyond the debt
inflexion point which is 73.7% of GDP. They also calculated this threshold for foreign
debt and domestic debt which were 49.4% and30.9% of GDP, respectively. Cai (2017)
also found that public debt is inimical and curse for the economy above the debt
threshold. For Baharumshah et. al. (2017) this ratio was 55% of GDP.

Van (2018) followed the debt Laffer curve theory and applied the fixed-effect
model to a data set of 10 Southeast Asian economies. This study confirmed the
presence of inverted-U relationship between debt and growth. The calculated value
of debt-threshold was 70.42% of GDP. Tran (2018) also emphasized on tracing the
debt limit for fourteen non-Latin and Latin American countries. Findings confirmed
that debt has positive repercussion on the economy of non-Latin American countries
as their debts remained lower than the debt inflexion point (i.e. 40-55% of GDP).
However, this impact was found inimical for most of the Latin American countries
as the ratio of debt-to-GDP for these countries was 35%. He advised the policy
making department for taking strict actions against the debt flight through
implementation of fiscal discipline.

Khanfir (2019) tried to examine this non-linear relationship for four
developing countries. Debt overhang was found effective beyond the debt-threshold
(42.8% of GDP). He emphasized on fiscal consolidation and reducing the magnitude
of public debt for enhancing the economic productivity. Zaghdoudi (2019) also
examined this relationship for a pool data of 109 countries from middle income and
low income categories. He also confirmed the effectiveness of debt overhang beyond
the threshold level of 15.28%.This threshold was 62-66% of GDP for Ndoricimpa
(2020) who investigated this issue for 39African countries. The impact of public debt
was found more sever for debt abundant countries as compared to low-debt
countries and moderate-debt countries. High public debt was found detrimental to
the economic growth of debt holding economies. Lio and Lyu (2020) failed to detect
a universal threshold for a sample of 102 countries. However, they noted that debt is
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a double-edge sword which not only hampers the economic growth but also brings
shocks to the monetary system. They also concluded that debt creates economic
uncertainty which decreases the expected debt threshold. Minhaj-ud-Din, Azam &
Tariq (2020) concluded that excessive accumulation of external debt is inimical and
curse for public investment and economic productivity. Bhatta and Mishra (2020)
estimated that optimal debt should not exceed 33% of GDP which is mandatory for
accelerating the economic growth of Nepal. Table 1 represents a brief sketch of the
empirical work held on this topic.

Table 1
Summary of the Empirical Literature

Author (s) Sample Periods Methodology Findings
Nguyen et al.

(2003)
55 highly indebted countries

1970-1999
FEM

System GMM
50% of GDP

100-105% of exports

Cordella et al.
(2010)

Eighty indebted poor
countries
1970-2002

POLS
System GMM 15-30% of GDP

Reinhart & Rogoff
(2010)

44 developing countries
1790-2009 Causality analysis 90% of GDP

Greenidge et al.
(2012)

12 CARICOM countries
1990-2010 Fixed effects model 55-56% of GDP

Wright & Grenade
(2014)

13 Caribbean countries
2002-2012

Panel dynamic least
square 61% of GDP

Mupunga & Roux
(2015)

24 sub-Saharan African
countries
1980-2012

Instrumental
variable approach

40-50% of GDP for
Zimbabwe

80-120 % for the remaining
least income countries

Chudik et al.
(2015)

40 countries
1965-2010 ARDL No universal debt

threshold

Omotosho et al.
(2016)

Nigeria
2005-2015 ARDL, GCT

73.7% of GDP for public
debt, 49.4% of GDP for

external debt, and 30.9% of
GDP for domestic debt

Baharumshah et.
al. (2016)

Malaysia
1980-2016

Markov-switching
intercept

autoregressive
model

55% of GDP

Tran
(2018)

14 emerging economies
1999-2016

Panel threshold
model(PTM)

35% of GDP for Latin
American countries, while

40-55% of GDP for non-
Latin American economies

Khanfir
(2019)

4 north African countries
2003-2012 PTM 42.89% of GDP

Zaghdoudi
(2019)

109 middle and low income
countries
2002-2016

Dynamic PTM 15.28% of GDP

Ndoricimpa
(2020)

39 African countries
1980-2012 PTM 62-66% of GDP

Lio & Lyu
(2020)

102 countries
1980-2016 Fixed effects model No universal debt

threshold
Bhatta & Mishra

(2020)
Nepal

1976-2019 ARDL 33% of GDP

Source: Author’s compilation
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Specification of the Model and Data Source

This study is using the augmented neo-classical growth model by
incorporating the debt overhang indicator in the Solow Growth model used by
Minhaj-ud-Din, Azam & Tariq (2020). External debt as % ofGDPis theproxy variable
representing the debt-overhang effect of the foreign debt.In order to determine the
debt inflexion point and examine the effectiveness of debt overhang effect, this study
is using the following ARDL model.Description of variables and data source is
presented in Table 2.

Δ = + ∑ + ∑ + ∑ +∑ + ∑ +∑ + ∑ +∑ ℎ + ∑ + ∑ + ∑ + +2 −1+ 3 2 −1+ 4 −1+ 5 −1+ 6 −1+ 7 −1+ 8ℎ −1 +9 −1 + 10 −1 + 11 −1+ ……………(1)
Table 2

Description of variables and data sources (gdp is dependant variable)
Variable Symbol Definition / Unit Source Expected

Sign
Gross domestic product gdp GDP per capita WDI (2021) +
External debt ed (ed / gdp)*100 WDI (2021) -
Debt service payment dsp (dsp / X)*100 WDI (2021) -
Foreign direct investment fdi (fdi / gdp)*100 WDI (2021) +
Exchange rate er RS/$ SBP (2021) +
Gross fixed capital formation gfcf (gfcf / gdp)*100 WDI (2021) +
Human capital hk Primary school enrollment WDI (2021) +
Inflation inf CPI WDI (2021) -
Labor force lf 15 < Population > 64 WDI (2021) +
Foreign reserves fr (fr / gdp)*100 WDI (2021) +

Justification of Variables

GDP per capita is a growth detecting variable used by researchers inmost of
the growth models. Foreign debt, as percent of gross domestic product, is used to
determine the presence of debt overhang effect, whereas debt servicing, as percent of
gross domestic product, is used to determine the presence of debt crowding out
effect. Countries with higher ratios of these variables are expected to experience the
coexistence of these affects (Minhaj-ud-Din, Azam & Tariq, 2020). ED2 is added to
find the efficacy of debt overhang effect in the context of debt threshold. FDI is an
indicator representing the level of investment which helps in stimulating the growth
process of an economy. Stability of the local currency also plays an effective role in
making the financial sector progressive and helps in enhancing the repayment ability
of the debtor country (Ndbuisi, 2017).

GFCF also plays a substantial rolein stimulating the economic growth
because it is the representative of capital which measures the increase in fixed
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assets/capital during an accounting period (Sen et al., 2017).Human capital is a key
component of growth model representing the literacy rate, and reflected by the
primary school enrolment (Kharusi & Ada, 2018).Inflation rate measures the stability
of an economy. Higher inflation causes the exchange rate to grow and declines the
marginal efficiency of capital (Marshal & Solomon, 2017). It also increases the
nominal value of foreign debt and disrupts the growth process(Cordella et al.,
2010).Labor force is also added in this model as it represents the participation ratio of
specific population in the production process (Senadza et al., 2017). Increase in
foreign reserves, on one side, causes the level of domestic investment to rise and
accelerates the growth process, and, on other side, enhances the repayment abilities
of the government(Fukuda & Kon, 2010).

Estimation Procedure

The primary intention of this research is to investigate the non-linear
relationship between debt and growth and determine the debt-inflexion point. It also
intends to investigate whether the debt overhang is effective beyond the debt-
threshold or not. For this purpose, the debt-threshold will be determined by
adopting the following estimation procedure:

Step 1: Finding stationarity of data by using ADF and PP tests of stationarity.

Step 2: If data were found stationary, then we will use theF-bound test for
confirming the existence of long-run association among the variabl eslisted in
equation 1. In the presence of long-run co integration, the long-run coefficients will
be estimated by using the following ARDL model.

Δ = + ∑ + ∑ + ∑ +∑ + ∑ +∑ + ∑ +∑ ℎ + ∑ + ∑ δ + ∑ + ………….. (2)

Steps 3: Estimating the short run parameters of the model by
transformingthe ARDL model into the following ECM model:= +∑ + ∑ + ∑ +∑ + ∑ + ∑ + ∑ ℎ +∑ + ∑ + ∑ ρ + + …………………... (3)

Step 4: Using adequate diagnostic / stability tests.

Step 5: Estimating the optimum level of debt-threshold by using the
quadratic bivariate model based on the long-run coefficients of the ARDL model
listed in Table 6 (Bhatta & Mishra, 2020). Mathematically:

( ) ( ) = ∗ − ∗ = 0……(4)
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Empirical Results

The empirical results of the steps mentioned above are listed in the following
sub-sections.

Stationarity

Table 3 indicates that data of the model is stationary at level or at first
difference. So we have to move further and use the F-bound test.

Table 3
Stationarity (ADF test& PP test)

Variable

ADF Test PP Test

With Intercept With Intercept
and Trend With Intercept With Intercept

and Trend
Statistics
&Decision

Statistics
&Decision

Statistics
&Decision

Statistics
&Decision

dspt -9.278* at I1 -9.391* at I1 -4.572* at I0 -4.523* at I0

edt -6.879* at I1 -6.778* at I1 -6.879* at I1 -6.778* at I1

edt2 -7.953* at I1 -7.843* at I1 -7.923* at I1 -7.815* at I1

ert -3.645* at I1 -4.444* at I1 -9.278* at I1 -9.833* at I1

fdit -4.329* at I1 -4.301* at I1 -4.289* at I1 -4.258* at I1

gdpt -4.533* at I0 -4.566* at I0 -3.696* at I1 -3.910** at I1

gfcft -3.242** at I0 -3.698** at I0 -3.241** at I0 -3.667** at I0

hkt -9.404* at I1 -10.133* at I1 -9.431* at I1 -10.63* at I1

inft -8.614* at I1 -8.839* at I1 -8.184** at I1 -8.825* at I1

frt -7.566* at I1 -7.463* at I1 -7.675* at I1 -7.564* at I1

lft -3.196** at I1 -4.913* at I1 -7.694* at I1 -9.061* at I1
*, ** indicate that data is stationarity at 1% or 5% level of significance

F-Bound Test

The resulted value of F-Bound test (depicted in Table 5) indicates the
existence of long-run co integration among the variables. So we have to move further
for estimating the long-run coefficients of the ARDL model.

Table 5
F-Bound Test

F-statistic
9.514

lower bound upper bound
10 percent 1.82 2.95
5 percent 2.05 3.26

2.5 percent 2.27 3.51
1 percent 2.49 3.89
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Long-Run Analysis

The long run estimates of the ARDL model (depicted in Table 6) indicate that;
first, “ed”, “dsp”, “gfcf”, “lf”, and “fr’are significant at one percent, second, “fdi”
and “er” are significant at five percent, and third, “hk” and “inf”are significant at ten
percent level of significance.

Table 6
Long-Run Analysis

Variable Coefficient Statistics p-Value
edt -0.264* -0.245 0.009
edt2 -0.005* -3.039 0.008
dspt -0.149* -0.786 0.008
fdit 1.097** 2.859 0.012
ert 0.107** 2.608 0.020

gfcft 0.691* 4.572 0.000
hkt 0.157*** 1.975 0.068
inft -0.122*** -2.087 0.055
lft 1.937* 4.791 0.000
frt 1.264* 3.978 0.001
C -77.546 -2.509 0.025

*,**, and ***denotes the significance of variable at 1%, 5% and 10% level of significance

The coefficients of “ed” and “dsp” indicate the co-existence of debt-overhang
and debt-crowding out effects as their coefficients are negative and statistically
significant. It means that growth in external financial liabilities (foreign debt and
debt servicing) is inimical and curse for growth and prosperity. The coefficients of
these variables also indicate that debt overhang effect is more inimical than the debt
crowding out effect.One percent increase in “ed” and “dsp”is causing approximately
0.26 and 0.14 percent decrease in GDP per capita. These findings are in line with the
findings ofShabbir (2013), Shittu et. al. (2018), Shkolnyk and Koilo (2018), and
Minhaj-ud-Din, Azam & Tariq (2020) who also portrayed similar kind of results.

The coefficients of the remaining variables also got their expected values.
This study finds that “fdi”, “gfcf”, “hk”, “lf” and “fr” significantly determine the
economic growth in Pakistan. One percent increase in the value of these variables is
associated with approximately 1.69, 0.69, 0.15, 1.93 and 1.26 percent increase in GDP
per capita, respectively. These estimates are also in line with most of the studies held
on this topic(Shabbir, 2013;Zafar et al., 2015;Fandamu & Phiri 2017;Senadza et al.,
2017;Ndubuisi 2017;Minhaj-ud-Din, Azam & Tariq, 2020).

Similarly, the coefficient of exchange rate “er” indicates that 1 % growth in
“er”iscausing the economic productivity to grow by 0.10 percent. These outcomes
are consistent with the findings ofShabbir (2013), and Ndubuisi (2017). The last
variable, i.e. inflation rate, also got its expected signed as discussed earlier. Increase
in inflation rate is also considered as a curse for growth in economic productivity.
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These results support the findings of most of the studies held on this topic (Cordella
et al., 2010;Kharusi & Ada, 2018;Ciftcioglu & Sokhanvar, 2018;Nor-Eddine &
Chkiriba, 2019;Minhaj-ud-Din, Azam & Tariq, 2020)

Short-run Analysis

The estimates of ECM model (depicted in table 7) indicate that 54 percent of
the disequilibrium will be adjusted within the first year, and will need
approximately one more year to converge back to the long run equilibrium.

Table 7
Short Run Analysis

Variables Coefficients t-Statistics p-Values
ecmt (-1) -0.544 -7.261 0.000
edt(-1) -0.205* -5.045 0.000

dspt(-1) -0.019 -0.418 0.678
fdit(-1) 0.300 0.901 0.374
ert(-1) 0.125* 2.880 0.007

gfcft(-1) 0.564* 4.222 0.000
hkt(-1) 0.135** 2.192 0.036
inft(-1) -0.048 -1.169 0.251
lft(-1) 1.447* 5.182 0.000
frt(-1) 1.399* 5.029 0.000

C -0.441 -2.416 0.022
*&** indicate the significance of variables at 1% and 5% level of significance

Summary of the Diagnostic Tests

Table 8
Diagnostic Tests

Test Estimates F-Statistics (P-
value) Interpretation

DW 2.3148 ----- No issue of auto correlation
BPG ----- 0.8616 (0.641) No issue of serial correlation
LM ----- 1.827 (0.606) No issue of heteroscedasticity
JB 2.592 (0.273) ----- Residuals are normally distributed

R2 0.93 ----- 93% of the data fit the regression
model

2 0.90 ----- 90% of the data fit the regression
model

Estimation of Debt-Threshold

The optimum level of debt-threshold can be determined by putting the
coefficients of “ed” and “ed2” from Table 6into equation 4. Mathematically:
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( )( ) = 0.264 ∗ − 0.005 ∗ = 0
Apply the derivative andmake it equal to zero.0.264 − 2(0.005) ∗ = 00.264 − 0.01 ∗ = 00.264 = 0.01 ∗= 0.264 0.01ℎ e ℎ = 26.4
It means that debt overhang is effective above the optimum level of foreign

debt which is 26.4% of gross domestic product. It also signifies that Pakistan is
experiencing the debt-overhang effect throughout the period under analysis, as the
ratio of external debt to GDP has always remained beyond this level of threshold.
Specifically, if we compare the last four years data of Pakistan related to the
concerned parameters, then the resulted negative impact of debt flight can be seen in
the form of debt overhang effect which has caused a huge decline in GDP growth
from 5.7 % in 2017 to -0.39 %in 2020 (WDI, 2021). Since we don’t find any study that
has explicitly examined the debt threshold for Pakistan, that’s why we are unable to
make any comparison in this regard. However, our results are consistent with the
conclusions made by most of the studies held globally. Specifically, our findings are
consistent with the conclusions made by Pattillo et. al. (2002), Nguyen et. al. (2003),
Mupunga and Roux (2015), Baharumshah et. al. (2016), Tran (2018), Khanfir (2019),
Zaghdoudi (2019), and Bhatta and Mishra (2020) who found that debt accumulation
should be made at moderate level of GDP. However, our findings are different from
that of Chudik et. al. (2015) and Lio and Lye (2020) who were unable to detect debt
threshold in their studies.

Conclusion and Policy Recommendations

The primary purpose of this article was to determine the effectiveness of debt
overhang effect above the debt-inflexion point, as increase in burden of debt is
considered detrimental for economic growth. Solow Growth model was used to fix
the debt tipping point. ARDL and ECM models were used to complete the long run
and short run analysis. Different sort of diagnostic tests were also conducted. Sample
period was ranging from 1976-2020. Finding revealed that debt overhang is effective
above the optimal level of foreign debt which is 26.4% of gross domestic product.
Findings also revealed that Pakistan is experiencing the debt-overhang effect since
1976 as the ratio of external debt-to-GDP has remained over and above the optimal
level of debt across the sample. Since no government can avoid external borrowing
completely, therefore this study suggests that government borrowing should be
restricted to the estimated optimum level of foreign debt, otherwise it will lead to
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disrupt the whole economy. Similarly, efforts should also be made for downsizing
the debt burden by utilizing the non-debt sources of finances like grants and
revenues and that effective debt-management policies should be formulated for
maintaining an optimal level of economic growth.
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