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1. INTRODUCTION

There has been a substantial increase in the public debt of many emerging
economies, such as India, China, and Brazil. In addition to the global financial
crisis of 2008 and frequent downturns in business activities, the COVID-19
pandemic has created an unprecedented setback for several economies,
particularly emerging economies, in their efforts to mitigate the economic
damage of mounting public debt. Figure 1 plots the ratio of gross debt to gross
domestic product (GDP) in Brazil, Russia, India, China, and South Africa
(popularly termed the ‘BRICS’ countries). This shows that Brazil’s gross debt as a
percentage of GDP increased from 60% in 2013 to a historic 99% in 2020.
Considering the sheer size of China’s economy, it is not surprising that public
debt as a percentage of GDP in China has almost doubled in the last 10 years.
Similarly, public debt in India as a percentage of GDP increased by 23 points
between 2014 and 2020. Since the onset of the global financial crisis in 2008,
public debt in South Africa has increased from 27% in 2007 to 77% in 2020. For
many emerging economies, crossing the desired level of public debt is a major
cause for concern. As mentioned earlier, the COVID-19 pandemic and
subsequent fiscal constraints are likely to make these emerging economies more
fragile and less resilient to macroeconomic instability.
Most economists consider public borrowing necessary for emerging economies
to enhance their economic stability and sustainable growth, as such economies
are often constrained by financial resources, particularly in the initial phases of
development. However, as noted by Krugman (1988), beyond a desired level,
public debt, which differs across countries, often poses a major threat to achieving
potential growth because it involves an enormous repayment cost in the future.
As a result, a substantially high public debt is likely to put the nation in a perpetual
debt trap, leading to a state of unproductive utilisation of funds and increased
service costs (Pegkas, 2018; Mhlab & Phiri, 2019). In the aftermath of the 2008
global financial crisis it is increasingly being recognised that the sluggish growth
of business, coupled with the crippling level of public debt, tends to stifle not only
the ability of a country to honour the obligation of debt repayment but also its
fiscal policies (Alper & Forni, 2011). In sum, an excessive level of public debt has
the potential to affect the stability of an economy, capital formation, and
consumption expenditure (Pegkas, 2018).
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Figure 1: Gross Public-Debt-to-GDP ratio in BRICS from 2000 to 2020.

Source: Fiscal Monitor, IMF 2020
1.1 AN OVERVIEW OF THE DEBT–GROWTH NEXUS IN INDIA

The increasing public debt in many emerging economies has spurred a renewed
interest in investigating the relationship between public debt and economic
growth (Bilan & Ihnatov, 2016; Chudik et al., 2018). In this paper we explore the
relationship between India’s economic growth and its public debt (Figure 2).
According to a status report by the Reserve Bank of India, the government’s
public borrowing stood at 68.2% of GDP in 2017–2018. As a result of increasing
external debt, India has begun to substitute domestic debt for external debt
(Hanson, 2007; Panizza, 2008). An examination of the composition of internal
and external public debt shows that India’s internal debt as a percentage of its
GDP has increased consistently, while a declining trend has been observed in the
government’s external borrowing during the period 2011 to 2017. Since 2017 the
country’s external debt has begun to rise. It is to be noted that India’s outstanding
external debt has surpassed its foreign exchange reserves. While foreign exchange
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reserves reached US $440 billion, the outstanding external debt increased from
US $471 billion in March 2017 to US $544 billion in March 2019, at a compound
annual growth rate of 7.47%. However, in the midst of the COVID-19 pandemic
and increasing global uncertainty the Union government’s efforts to reduce the
debt to 40% of GDP by 2025 appear to be a difficult task.
Figure 2: Log of real GDP and log of public debt

Against this backdrop, the purpose of this paper is to examine whether there is
any causal relationship between public debt and economic growth in India. Our
study is distinct from the previous literature in three ways. First, the study
employs the Bayer and Hanck (2013) technique to examine the co-integrating
relationship between the chosen variables. The Bayer and Hanck cointegration
test is a recent technique that is more robust and reliable as it integrates four
distinct cointegration methods. Second, we employ the autoregressive distributed
lag (ARDL) bounds test of cointegration and checked the robustness of the results
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by comparing the results obtained using the Bayer and Hanck method. The ARDL
bounds test also facilitates the estimation of long-run and short-run coefficients.
Third, this study adds to previous literature by examining the role of foreign
exchange reserves in influencing the relationship between debt and economic
growth in the Indian context.
The rest of the paper is composed of five sections. The second section focuses on
the review of previous studies in the published literature, followed by the data
sources and econometric methods in the third section. The fourth section
presents the empirical results obtained and discussions derived from econometric
analysis. The last section lays out the conclusion and discusses policy
implications.
2. LITERATURE REVIEW

The relationship between public debt and economic growth has been studied
extensively in economics literature (Barro, 2002; Panizza, 2008; Reinhart &
Rogoff, 2010). Broadly speaking, numerous studies have focused on the adverse
impact of debt on economic growth in the long run by suggesting changes to the
tax structure to finance interest liabilities (Diamond, 1965; Drine & Nabi, 2009;
Kumar & Woo, 2010; Checherita-Westphal & Rother, 2012; Swamy, 2015). The
more recent studies suggest that public debt is likely to reduce consumers’
income, consumption, and savings and the country’s capital stock formation,
which in turn will affect economic growth (Pattillo et al., 2004; Cochrane, 2011;
Pegkas, 2018). In the following paragraphs we provide a detailed analysis of
various empirical studies.
An empirical study of the debt–growth nexus in 38 developed and emerging
economies over the period 1970 to 2008 by Woo and Kumar (2015) indicates that
debt and growth are negatively related, conforming to theoretical literature. More
specifically, a 10% rise in a country’s public debt is likely to reduce its growth by
0.2%, mainly due to the decline in labour productivity and investment. In an
analysis of 12 European countries during the period 1970 to 2008, ChecheritaWestphal and Rother (2012) show that private investment, public investment,
and total factor productivity are three channels through which debt retards
economic growth. Panizza and Presbitero (2014), in their analysis of 17 countries
in the Organization for Economic Co-operation and Development (OECD),
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support the general argument that a prospective decline in economic prosperity
could lead to a rising public-debt-to-GDP ratio. Swamy (2015) also shows that
economic growth uniformly causes debt.
Conversely, Elmendorf and Mankiw (1999) point out that public debt facilitates
the formation of gross fixed capital and the overall production level, augmenting
the disposable income of the nation in the short run. However, the outcome of
public debt is different in the long run. High public debt might affect the effective
utilisation of public expenditure due to increased uncertainty from a possible hike
in future interest rates and a contraction in private investment (Cochrane, 2011;
Teles & Cesar Mussolini, 2014).
It should be noted that trade openness and institutional quality can to some extent
leverage the effect of public debt on economic growth (Kourtellos et al., 2013).
Drine and Nabi (2009), in their analysis of 27 developing countries over the
period 1970 to 2005, show that a rise in external debt leads to a decline in
production efficiency. Similarly, in an examination of 61 developing nations for
the period 1996 to 1998, Pattillo et al. (2004) report that the adverse effect of high
debt on economic growth works through a substantial change in capital
formation. It is worth noting that Schclarek’s (2005) analysis of panel data on 24
developed and 59 developing nations over the period 1970 to 2002 shows that
there is a reverse relationship between debt and economic growth in the case of
developing economies, unlike in developed nations. Moreover, the export of
goods and investment positively contribute to GDP growth. In a study of the
linkages between growth, productivity, and government debt involving a panel of
155 nations, Afonso and Tovar (2013) note that the public debt is negatively
associated with economic growth. More importantly, while fiscal consolidation
stimulates growth, financial crisis acts as an impediment to economic recovery.
While Ogunmuyiwa (2011) notes a fragile and weak association between debt and
growth, Égert (2015) argues that the relationship between debt and growth could
weaken when economies move towards high indebtedness. As shown by Abbas
and Christensen (2010), a medium level of domestic debt contributes positively
to growth in low-income and emerging countries. On the contrary, high domestic
debt is likely to impede better economic performance.
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A few scholars are of the view that foreign exchange reserves are a relevant
macroeconomic variable, implying that currency misbalance and dependency on
external funding will have an adverse impact on the performance of economic
growth during economic crises (Llaudes et al., 2010; Calvo et al., 2013;
Feldkircher, 2014). However, evidence suggests that the relationship between
growth and foreign exchange reserves is statistically insignificant in economies
with higher foreign reserves (Berkmen et al., 2012). Similarly, Llaudes et al. (2010)
observe that holding a higher level of foreign exchange reserves paves the way for
diminishing returns.
An empirical study in India suggests that debt affects economic growth through
interest liability in the future (Rangarajan & Srivastava, 2005). As shown by
Kannan and Singh (2007), a crippling level of public debt has an adverse effect on
interest rates, output, and trade balance in the long run, gradually negatively
affecting economic growth. Moreover, an increase in public debt is likely to
reduce public expenditure, which further aggravates economic growth (Pradhan,
2016). In brief, most studies determine the relationship between debt and
economic growth by focusing on the change in debt servicing, exports, and total
factor production (Bal & Rath, 2014).
Our review of existing studies identifies two key issues for further investigation.
First, although the relationship between public debt and economic growth is
widely examined, the long-run relationship between these two variables is often
inconclusive. Similarly, the direction of causality is ambiguous in the case of
developing economies. Second, the limited literature on the debt–growth nexus
in India seldom considers the role of other macroeconomic variables in
determining the causal relationship between public debt and economic growth.
3. DATA SOURCES

This study uses annual time series data for the Indian economy between 1984 and
2019. Data for GDP, gross final consumption expenditure (GFCE), gross fixed
capital formation (GFCF), imports–exports, and inflation (INF) rate are sourced
from the World Development Indicators (World Development Indicators, 2019).
The remaining data, namely foreign exchange reserves (FXR) and debt, are taken
from the Handbook of Indian Statistics released on the Reserve Bank of India
database. For the analysis, trade openness (TRADE) is taken as the proportion of
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the sum of exports and imports to GDP. Similarly, public debt ratio is computed
by dividing by GDP.
4. ESTIMATION PROCEDURE

As mentioned earlier, we employ one of the most recent techniques, proposed by
Bayer and Hanck (2013), to examine cointegration between the variables of
interest. The Bayer-Hanck approach is more reliable and robust, as it integrates
four individual cointegration techniques. Taking a cue from Umar et al. (2020),
we formulate Fisher’s equation in the following manner:
�� � ��� � �2�𝑙𝑙𝑙𝑙�𝑃𝑃�� � � 𝑙𝑙𝑙𝑙�𝑃𝑃��� ��

�� � ��� � �� � ��� � �2�𝑙𝑙𝑙𝑙�𝑃𝑃�� � � 𝑙𝑙𝑙𝑙�𝑃𝑃��� � � 𝑙𝑙𝑙𝑙�𝑃𝑃�� � � 𝑙𝑙𝑙𝑙�𝑃𝑃��� ��

(1)
(2)

where EG, JOH, BO and BDM represent the different tests formulated by Engle
and Granger (1987), Johansen (1991), Boswijk (1994) and Banerjee et al. (1998),
respectively. P stands for the probability value of each individual test of
cointegration.
Further, in order to check the robustness of results obtained using the BayerHanck method (2013) we use the ARDL bounds test, which has two important
features. First, it can be applied where variables are integrated of equal order or a
mixture of both. Second, the estimated coefficients using ARDL are more robust
than the Johansen approach when the sample size is small (Pesaran and Shin,
1995). Therefore, using the following equation, we examine the long-run
coefficients of public debt, economic growth, and other variables in the model:
lnY� � α� � 𝛽𝛽� ln𝑌𝑌��� � 𝛽𝛽� lnDEBT��� � 𝛽𝛽� lnGFCF��� � 𝛽𝛽� lnGFCE��� �

� 𝛽𝛽� lnTRADE��� � 𝛽𝛽� 𝑙𝑙𝑙𝑙INF��� � 𝛽𝛽� 𝑙𝑙𝑙𝑙FXR ��� � 𝜔𝜔�

(3)

where ln refers to the natural log of the variables, Y is the GDP, DEBT is the ratio
of public debt to GDP, GFCF is the gross fixed capital formation, GFCE is the
government final consumption expenditure, TRADE is the trade openness, INF
is the inflation, and FXR is the foreign exchange reserves. While ωt in the model
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represents the error term with constant mean and variance, t is the time. As usual,
𝛼𝛼 is the constant term, and β denotes the coefficients of the variables.

Similarly, Equation (4) shows the short-run co-integrating relationship with a set
of variables, and δ represents the coefficients of the variables. The optimal lagged
values of each variable based on Schwarz criteria are explained by a, b, c, d, e, f,
and g.
∆lnYt � α� � ∑���� 𝛿𝛿� ∆ln𝑌𝑌��� � ∑���� 𝛿𝛿� ∆lnDEBT��� �
∑���� 𝛿𝛿� ∆lnGFCF��� � ∑���� 𝛿𝛿� ∆lnGFCE��� � ∑���� 𝛿𝛿� ∆lnTRADE��� �
∑���� 𝛿𝛿� ∆lnINF��� � ∑���� 𝛿𝛿� ∆lnFXR ��� � 𝜑𝜑𝜑𝜑𝜑𝜑𝜑𝜑���
(4)

The error correction term (ECT) measures the pace of the model’s adjustment
back towards equilibrium in the face of any shock in the economy. Significant
negative ECT indicates long-run causality among the variables. Lastly, we test the
direction of the causality between public debt and economic growth by applying
the Granger causality test. The null hypothesis of the test assumes that there is no
Granger causality. It should be noted that the optimal lag length and the
maximum integrated order required for the causality test are estimated through
the vector autoregression (VAR) approach and Augmented Dickey-Fuller (ADF)
and Phillips-Perron tests, respectively.
5. EMPIRICAL RESULTS
5.1 Descriptive statistics

Table 1, which presents the descriptive statistics of the variables under study,
shows that the distribution of each variable is nearly symmetrical over the chosen
period. Interestingly, the mean and median estimates for most of the variables are
very close to each other. The skewness estimates indicate that all the variables are
positively skewed except TRADE, INF, and FXR. The findings of the Jarque-Bera
test point to the non-rejection of the null hypothesis even at a 10% significance
level, and hence confirm that all the variables are normally distributed.
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Table 1: Descriptive statistics of the variables
lnGDP lnDEBT lnGFCF lnGFCE lnTRADE lnINF lnFXR
Mean
Median
Maximum
Minimum
Std. Dev.
Skewness
Kurtosis
Jarque-Bera
Probability

31.520
31.464
32.612
30.515
0.641
0.118
1.788
2.288
0.318

4.248
4.244
4.422
4.024
0.081
0.101
4.006
1.580
0.454

30.148
30.119
31.429
28.858
0.829
0.062
1.607
2.933
0.231

29.293
29.267
30.436
28.266
0.613
0.145
1.869
2.044
0.360

–1.323
–1.342
–0.578
–2.120
0.542
–0.158
1.512
3.472
0.176

1.941
2.003
2.630
0.913
0.421
–0.399
2.361
1.569
0.456

28.412
28.759
31.215
24.859
2.133
–0.409
1.780
3.236
0.198

Source: Authors’ calculations
5.2 Unit root test

The purpose of the unit root is to examine the stationarity of the series and order
of integration of each variable; i.e., GDP, DEBT, GFCF, GFCE, TRADE, FXR, and
INF. For the analysis we conducted two different unit root tests in the paper: ADF
and PP. The null hypothesis of the test assumes the presence of the unit root
against the alternative hypothesis that the time series is stationary. The Akaike
criterion is used to estimate the optimal lag length for all the macroeconomic
variables. The results obtained from the ADF and PP tests indicate that the null
hypothesis is not rejected at level for any of the series. However, each series
becomes stationary after taking the first difference (Table 2).
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Table 2: Results of the unit root test
Variable
lnGDP
lnDEBT
lnGFCF
lnGFCE
lnTRADE
lnFXR
lnINF

Level Data
ADF
PP
–2.172
–1.837
–2.657
–2.751
–2.101
–2.042
0.747
–1.664
–0.045
–0.528
–1.044
–1.306
–3.089
–2.858

First Difference
ADF
PP
–4.406***
–8.591***
–3.250*
–3.892**
–7.333***
–7.317***
–5.392***
–3.479**
–4.699***
–4.718***
–3.565**
–3.888**
–4.699***
–6.836***

Inference
I[1]
I[1]
I[1]
I[1]
I[1]
I[1]
I[1]

I[1] shows the integration order of one.
***, **, * Significant at 1%, 5%, and 10%, respectively.
Source: Authors’ calculations
5.3 Bayer and Hanck cointegration Test

The Bayer-Hanck cointegration approach provides a combined test decision of
multiple cointegration methodologies. The basic assumption of the approach is
that the null hypothesis of no cointegration is rejected if the F-statistic exceeds
the critical values. Table 3 shows that the F-statistic is higher than the critical
value in both cases. Therefore, we cannot accept the null hypothesis. The results
suggest the existence of cointegration among the selected variables in the long
run.
Table 3: Bayer-Hanck cointegration test
Model
lnGDP = f(lnDEBT, lnGFCF,
lnGFCE, lnTRADE, lnINF, lnFXR)
Critical Values at 5% level of
significance

F-Statistic
EG-J
EG-J-Ba-Bo
55.876***
55.931***
10.352

Decision
Cointegration

19.761

***, **, * Significant at 1%, 5%, and 10 %, respectively.
Source: Authors’ calculations
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5.4 ARDL bounds test for cointegration

Following the Bayer-Hanck cointegration test, we conducted the ARDL bounds
test proposed by Pesaran et al. (2001) to test the long-run relationship between
debt and growth. The suitability of this model is validated by conducting
normality (Table 1), autocorrelation (Appendix B), and heteroscedasticity
(Appendix A) tests. The model clears all the standard diagnostic tests. The null
hypothesis of the bounds test assumes that there is no level of relationship
between the variables. It is evident from Table 4 that the null hypothesis is rejected
at a 1% significance level as the F-statistic is higher than the lower and upper
bounds.
Table 4: Bounds test for cointegration
F-statistic Level of significance Lower critical value Upper critical value
5.296121

10%
5%
2.50%
1%

2.53
2.87
3.19
3.6

3.59
4.00
4.38
4.9

Source: Authors’ calculations
5.4.1 Long-run and short-run estimates

Table 5 reports the results of the long-run estimates of the ARDL model. The
negative coefficient of the debt-to-GDP ratio implies that a 1 unit increase in debt
causes a 0.23 unit decrease in economic growth in the long run. The findings are
consistent with the extant literature (Sen et al., 2007; Drine & Nabi, 2009; Kumar
& Woo, 2010; Ogunmuyiwa, 2011). However, capital formation has a significant
positive effect on economic growth in the long run and expenditure affects
economic growth negatively, as demonstrated by Adhikary (2011) and Aigheyisi
(2013). As expected, both trade openness and inflation have a negative impact on
economic growth in the long run (Hodge, 2006; Were, 2015). The country’s
holding of foreign exchange reserves has a significant adverse effect on growth. A
change of 1 unit of foreign exchange reserves leads to a negative change of 0.03
units in GDP growth. The findings are in line with some of the previous empirical
investigations (Ben-Bassat & Gottlieb, 1992; Aizenman & Marion 2003;
Nathaniel & Oladiran 2018). The foreign exchange reserves of India have been
rising continuously and the literature suggests that a when a developing country
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has a consistent and huge rise in foreign exchange reserves it can result in
problems such as soaring inflation and fiscal costs, high interest rates, and the
promotion of imports, which could affect growth negatively (Mohanty & Turner
2006; Prasad et al. 2007; Park & Estrada 2009)
Table 5: Long-run estimates of the ARDL model
Variables

Coeff.

Std. Err.

t-Stat.

Prob.

lnDEBT(–1)
lnGFCF(–1)
lnGFCE(–1)
lnTRADE(–1)
lnINF(–1)
lnFXR(–1)

–0.234
0.205
–0.044
–0.048
–0.040

0.040
0.045
0.051
0.024
0.008

–5.863
4.592
–0.863
–2.014
–5.157

0.000
0.000
0.397
0.056
0.000

–0.031

0.010

–3.152

0.005

Source: Authors’ calculations

Similarly, Table 6, which presents the short-run estimates of the ARDL model,
shows that debt also affects growth negatively by 0.426 units in the short run.
Trade openness, inflation, and foreign exchange reserves also have a significant
adverse effect on growth. The financial markets of emerging economies are not
well established and their absorptive capacity for foreign exchange reserves is
limited (Gould, 2003; Polterovich & Popov, 2004). Hence, enlarged FXR affect
economic growth through rising inflation and high imports (Prasad et al. 2007) .
However, expenditure and capital formation positively respond to growth in the
short run at the 10% and 1% levels of significance, respectively. The existence of
a long-run relationship is confirmed by the error correction term (Banerjee et al.,
1998). The ECT measures the speed of adjustment, and it should be negative in a
range between 0 and 1. The findings suggest that the coefficient of ECT is negative
and significant, implying that the dependent variable adjusts to changes in the
independent variables at a speed of almost 88% to converge towards long-run
equilibrium within a year.
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Table 6: Short-run estimates of ARDL model
Variables
C

Coeff.
24.315

Std. Err.
4.343

t-Stat.
5.599

Prob.
0.000

TREND
D(lnDEBT)
D(lnGFCE)
D(lnGFCF)
D(lnTRADE)
D(lnFXR)
D(lnINF)
ECT(–1)

0.049
–0.426
0.100
0.119
–0.042
–0.028
–0.024
–0.882

0.009
0.074
0.055
0.04
0.024
0.009
0.006
0.128

5.47
–5.749
1.809
2.957
–1.778
–3.141
–4.045
-6.869

0.000
0.000
0.084
0.007
0.089
0.005
0.001
0.000

Source: Authors’ calculations
5.4.2 Stability test

As explained by Brown et al. (1975), the cumulative sum of recursive residuals
(CUSUM) test and the CUSUM of the square (CUSUMQ) test are used to check
a model’s robustness and stability. Interestingly, the cumulative sum of the
estimated parameters should not move beyond the critical area at a 5% level of
significance. Figure 3 and Figure 4, which present the fall of the regression
coefficients within the boundaries of critical values at a 5% significance level,
indicate that the model is stable.
Figure 3: CUSUM Test

Figure 4: CUSUM Square Test
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5.5 Granger causality test results

The cointegration tests do not shed light on the direction of causality. Therefore,
in this study the direction of the causality is confirmed using the Granger
causality test. The empirical results presented in Table 7 show that the first null
hypothesis, which states that debt does not cause GDP, can be rejected as its pvalue is significant at a 5% level. However, the second null hypothesis that GDP
Granger-causes debt cannot be rejected due to an insignificant p-value. Hence,
the results confirm that unidirectional causality runs from debt to economic
growth in both the short run and the long run. The rest of the results of the
Granger causality test of all variables with GDP are given in Appendix C. We
found a unidirectional causality moving from GDP to GFCF and GFCE, and also
from TO and FXR to GDP. Similar to the findings of Riyath and Ismail (2018),
the results of our study also suggest bidirectional causality between INF and GDP.
Table 7: Granger causality test
Null Hypothesis:
lnDEBT does not Granger-Cause lnGDP
lnGDP does not Granger-Cause lnDEBT

F-Statistic
16.16439
6.372647

Prob.
0.059665
0.143348

Source: Authors’ calculations

6. CONCLUSION AND POLICY IMPLICATIONS

This study examines how debt and other key macroeconomic variables such as
public expenditure, capital formation, inflation, trade openness, and foreign
exchange reserves affect economic growth using the Bayer-Hanck cointegration
test. To check the robustness of the model, we compare the results with ARDL
bounds test results. The results of both analyses suggest that the variables are cointegrated in the long run. Regarding the impact of explanatory variables on
economic growth, we found that debt and inflation have a negative effect on
economic growth. This is mainly due to the unproductive utilisation of funds
raised through debt and delay in repayment of the debt liability resulting from
high interest payments. As expected, trade openness, expenditure, and foreign
exchange reserves have a significant negative effect on the growth of the Indian
economy. Taking a cue from Aigheyisi (2013), irrational spending and
unproductive utilisation could be among the reasons why public expenditure has
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a negative effect on growth. Presumably, rising imports are a major reason for the
negative impact of trade openness on economic growth in the long run. Not
surprisingly, capital formation has a significant positive effect on growth. As
explained by Gould (2003) and Prasad et al. (2007), with the enlargement of FXR
the low absorption capacity of financial markets in emerging economies leads to
rising inflation, fiscal costs, and imports, and later affects economic growth
negatively. Moreover, India’s foreign exchange reserve has been continuously
rising over the past decade, pushing it to rank fourth in the list of countries with
the highest foreign exchange reserve holdings.
The findings of our study have significant policy implications for the Indian
economy, particularly in the context of the COVID-19 pandemic, which has
resulted in a steep decline in economic growth and a subsequent rise in public
debt. The empirical results of the Granger causality test indicate the presence of
unidirectional causality running from debt to economic growth in the long run.
Policymakers can take a more cautious approach by halting the rising debt and
keeping to a sustainable growth path. Although for India the risk is not extremely
severe, the unprecedented increase in public debt is a major cause for concern
and poses a severe threat to achieving sustainable growth. We believe that timely
implementation of policies to improve fiscal sustainability could help increase the
country’s liquidity position. In addition, to have a positive impact on economic
growth it is essential to utilise public debt productively. This study highlights the
need for considering a threshold level of public debt beyond which the economy
cannot acquire funds on credit. It is acknowledged that after a certain limit the
increased debt could lead to a negative impact on economic growth. The
government should focus on increasing its primary surplus so that debt servicing
can be improved, and timely debt repayments can be made to avoid the burden
of increased interest liabilities. Balanced policy changes can make achievable the
government’s goal of reducing public debt to 40% by 2025. As our study is limited
to India, future research could extend it to investigate the relationship between
public debt and economic growth in the context of other developing economies.
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APPENDIX A
Heteroskedasticity test

Heteroskedasticity Test: Breusch-Pagan-Godfrey
F-statistic
0.499764
Prob. F(12,22)
Obs*R-squared
7.497216
Prob. Chi-Square(12)
Scaled explained SS
1.598005
Prob. Chi-Square(12)

0.8928
0.8231
0.9998

APPENDIX B
Autocorrelation test

Breusch-Godfrey Serial Correlation LM Test:
F-statistic
2.121603
Prob. F(1,21)
Obs*R-squared
3.211547
Prob. Chi-Square(1)

0.16
0.0731

APPENDIX C
Granger Causality test

Null Hypothesis:

F-Statistic

Prob.

LNGFCF does not Granger-Cause LNGDP
LNGDP does not Granger-Cause LNGFCF
LNGFCE does not Granger-Cause LNGDP
LNGDP does not Granger-Cause LNGFCE

1.01081
2.79738
0.41547
8.63400

0.4038
0.0600
0.6639
0.0011

LNFER does not Granger-Cause LNGDP
LNGDP does not Granger-Cause LNFER

4.38345
0.68322

0.0217
0.5129

LNINF does not Granger-Cause LNGDP
LNGDP does not Granger-Cause LNINF

9.27089
4.98649

0.0097
0.0826

LNTO does not Granger-Cause LNGDP
LNGDP does not Granger-Cause LNTO

3.15244
0.53593

0.0321
0.7937
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