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Abstract:
Macroeconomic policy making is shared by RBI and Central Government in a manner that the
former focuses on inflation as a mandated target which is consistent with some desired rate of
growth of GDP and later concentrates about pushing growth rate of GDP without much
bothering about inflation and developments in the financial markets. Demand management
policies have become more predominant through fiscal actions even when borrowings have
reached upper limits of debt trap.The study attempts to analyze the long-term dynamics and
correlation that exist among economic growth, public debts, capital productivity and exports
by framing econometric exercise in terms of Autoregressive Distributed Lag (ARDL) model.
As per the estimates this exercise that around 64 percent adjustments towards the longrun equilibrium are corrected by the explanatory variables. The findings also show that
the lagged variables pertaining to periods one and two on the domestic debt has had
marginal optimistic impact as the values of coefficients are very small on short-run
growth, whereas external debt seems to be having larger influence on the output. In the
first lag, the debt service ratio hurts economic growth. In the near run, capital
productivity has a constructive pay-off on growth, and its estimated lagged value
suggests that capital productivity has considerably induced economic growth. Finally,
between 1995 and 2015, exports have been promoting India's economic growth and
developmental processes.
Keywords:Public Debts, Economic Growth, Fiscal Deficit, Internal Debts and External
Debts, Capital Productivity.
1. Introduction
Economic growth and budgetary management have been an intense debate for analysts and
policymakers including business entities in articulating the framework for appropriate
allocation of resources and stabilization consistent with price stability. Despite considerable
increase in the public revenues, government expenditures continue to escalate more
proportionately and alarmingly giving raise to ever increasing indebtedness. Government
borrowing program remained primary and essential activity in the absence of proper
expenditure reducing policies at fiscal level even when Fiscal Responsibility and Budget
Management (FRBM) Act was placed as constraints for fiscal sustainability. At times, key
facets of economic growth and inflation are severely destabilized and adversely impacted as a
result of enormous borrowings and unproductive public expenditures which are motivated by
political economic decisions in India. Total debts as a proportion of GDP have swollen to
more than 75 percent and this is an indication of larger indebtedness, if not dangerous.
Expenditure side of the budget, which includes both public revenue and borrowing, has been
translating into more inflationary than growth oriented. It is in this context that public debt
and repayment obligations become more crucial and important for long term sustainability of
fiscal stance.
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Macroeconomic policy making is shared by RBI and Central Government in a manner that the
former focuses on inflation as a mandated target which is consistent with some desired rate of
growth of GDP and later concentrates about pushing growth rate of GDP without much
bothering about inflation and developments in the financial markets. Demand management
policies have become more predominant through fiscal actions even when borrowings have
reached upper limits of debt trap. Therefore, some actions are certainly needed for prudent
debt management. According to Rangarajan and Srivastav (2005), “The process of adjustment
can be considered in two phases: adjustment and stabilization. In the adjustment phase, the
fiscal deficit should be reduced in each successive year until the revenue deficit, and
correspondingly, government dissaving, is eliminated. In the second phase, the fiscal deficit
could be stabilised at 6 per cent of GDP and the debt-GDP ratio would eventually stabilize at
56 per cent”. Though it looks somewhat hypothetical but clearly gives the warning as to how
the fiscal situation to be moderated. It is against this background that this moderate
investigation attempts to analyze the implications of different categories of public debtson
economic growth by incorporating Capital productivity and exports into the macroeconomic
link that is capable of examining the long run correlation and equilibrium.
The paper is organized as follows. While section 1 is devoted to the introduction, section 2
critically unearths perspectives on the review of literature. Sections 3 and 4 are dealing with
the issues on econometric modeling including specification and inferences respectively. The
last section is provided for conclusion and policy analysis.
2. ReviewofLiterature
Several studies have discovered an inverse linear link between total debt and economic
growth, both globally and at the country level. Mitchell (1988), Baro (1989, p. 238), and
Camen and Rogoff (2011) used data from the United Kingdom to illustrate that public
debt has a major influence on economic growth. According to the findings of a study by
Forslund et al. (2011), domestic debt and inflation in emerging nations have a negative
relationship. According to Ismihan and Ozkan (2012), when a country's financial system
is weak, public debt might be harmful. Based on their research of twelve European
nations, Westphal- Checherita and Rother (2012) concluded that public debt has a nonlinear influence on economic development, which is mostly attributable to private
savings, public investment, and total factor productivity. According to Schclarek (2004),
a strong inverse connection existed between foreign debt and economic development in
59 developing nations from 1970 to 2002.
Classical economists such as Smith (1776, p. 878), Ricardo (1951, p. 247), and Mill
(1845, p. 230) saw public debt as detrimental to a country's progress. The Ricardian
Equivalence hypothesis states that taxation and borrowing are both equivalent sources of
funding for government spending1. Its premise is that debt repayment will be
accomplished by future taxation, implying that individuals would grow their savings by
purchasing government-issued bonds. So, according to Ricardo, public debt does not
influence economic development. Keynesian economists pointed out that a rise in
government debt generated by the deficit-financed fiscal policy will raise the amount of
income, the transaction demand for money, and prices in the Investment-Savings and
Liquidity Preference-Money Supply (IS-LM) model. A constant money supply will
cause the rate of interest on bonds to climb. According to Keynesian supposition, the
deficit will magnify private consumption expenditures, transaction demand, interest
rates, and prices if the private sector views government assets as net wealth. Through the
accelerator effects, the benefits of expansionary fiscal policy on capital creation can be
amplified, resulting in higher economic growth.
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Monetarists, on the other hand, believe that the macroeconomic consequence of debtfinanced investment is crowding out private investment by raising interest rates. As a
result, public debt will have a detrimental impact on economic growth. Furthermore,
according to the debt over-hang hypothesis, if future debt exceeds a country's ability to
repay it, the projected debt-service costs will deter additional domestic and international
investment, stifling economic development.Similarly, Kumar and Woo (2010) found an
inverse connection between debt and economic development, in 38 advanced and
emerging nations between 1970 and 2007, based on their empirical analysis2. Between
1981 and 2008, the high amount of state debt had a detrimental impact on Pakistan's
economy, according to Qureshi and Ali (2010).
The followings are some of the major studies that specifically addressed challenges in
the Indian context. Using the Johansen cointegration approach, Singh (1999) looked at
the long-term association between domestic debt and economic growth. His findings
backed the theory of Ricardian equivalence for India. In India, Kannan and Singh (2007)
found that high public debt and a large budget deficit had a long-term negative impact on
interest rates, GDP, inflation, and the trade balance. Rangarajan and Srivastav (2005)
claimed that a significant budget deficit and interest payments as a percentage of GDP
harmed economic growth. They also stated that public debt has a detrimental impact on
the Indian economy's growth. According to Rangarajan and Srivastav (2005), “In 199091, the combined budget deficit of the federal government and the states was 9.3% of
GDP. In the early 1990s, there was a noticeable improvement. The fiscal deficit to GDP
ratio began to rise again after decreasing to 6.26 percent in 1996-97 and was about 10%
in 2001-02 and 2002-03. Although only slightly larger than in 1990-91, the fiscal deficit
was qualitatively different since it was accompanied by significantly greater levels of the
debt-to-GDP ratio, the interest-to-revenue-receipts ratio, and the shortfalls ofrevenuesto
the fiscal deficit. When foreign debt is calculated at historical exchange rates and state
liabilities on account of reserve funds and deposits are excluded, the debt-to-GDP ratio
has grown from 61.7 percent in 1990-91 to almost 76 percent in 2002-03. When these are
taken into account, and external debt is valued at current exchange rates, an upward
adjustment of about 9 percentage points of GDP is required, with 3 and 6 percentage
points for the two factors, respectively, bringing government liabilities to around 85
percent of GDP at the end of 2002-03”.
3. Model and Specification
The study attempts to analyze the long-term dynamics and correlation that that exist
among economic growth, public debts, capital productivity and exportsby framing
econometric exercise in terms of the Autoregressive Distributed Lag (ARDL)
model.This study attempts to measure capital productivity through the ratio of total output to
total capital input which can be located in the broader framework of growth accounting
method popularized by Solow (1957) and one can alternatively propose various methods for
measuring capital productivity includingMalmquist method which are popularly used for
macro analysis. The information related to all the variables utilised in estimating the models
are taken from various issues of RBI hand Book of Statistics on Indian Economy and
Economic Survey of finance ministry, Government of India.
The popular approach for examining the link between economic growth, public debts
and other macro variables has generally been based on a conventional production
function model3:
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Y = ƒ (K, L, I)

(1)

Where; Y, L, and K are measurements of output, capital, labour and other inputs,
respectively. According to the debt overhang hypothesis, if a country's debt exceeds
its repayment capability, the difference will have a detrimental impact on investment
and the ability to work, and hence on economic development. Furthermore Debt,
according to Pattillo and Poirson (2002), has an inverted U-shaped association with
economic development.
The growth function in this context proposes public debt as one of the key variables,
which is decomposed in to domestic debt, external debt, and exports, and the debt
service ratio as additional variables4. The inclusion of exports as a major input in the
production function is in line with Cunningham (1993), who claimed that large-scale
exports from a country contribute to increased productivity and hence good economic
growth. Theincrease in productivity, in theory, has a long-term beneficial influence
on economic growth. Checherita and Rother (2010), as well as Pattillo and Poirson
(2004), discovered that the changes in productivity have an impact on economic
growth. Capital Productivity (CP) isused as proxy for capturing the long run
influence andconsidered as one of the major drivers of economic development.
Accordingly, the equation (1) is extended in this study as:
Y =ƒ (DEBTS, CP, EXPORTS)

(2)

To discuss multidimensional effects of public debtson economic growth, equation(2)
considers thetotal public debts in to domestic debt, external debt, and debt payment
as a proportion of GDP at market prices. As a convention and as a matter of issues on
specification, the standard Cobb–Douglas production function is used in order to
analyze the long run co-integration process of the dynamic link between public debts
and economic growth through productivity and exports in the Indian context for
sample period, from 1990 to 2015.
Y = A DLδELγDSηCPλ EXµ

(3)

The equation (3) is transformed in to double logarithmic model for more meaningful
linear estimation, which is expressed in the following equation (4), and the elasticity
coefficients for the country's domestic debt (DL), foreign debt (EL), debt service
(DS) payments, capital productivity (CP), and exports (EX), respectively explain the
long run association.
lnY = A+δlnDL+γlnEL+ηlnDS+λlnCP+µlnEX+€

(4)

The logarithm conversion was used primarily to seasonally modify all of the
variables as well as to change the magnitude of the measurements of the variables. It
also aided us in interpreting the data in terms of elasticity. Theoretically, we expected
the CP and EX coefficients to be positively related to economic growth. In the long
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run, a country's higher level of productivity improves aggregate production, which
has a favourable influence on economic growth. A rise in a country's exports
typically has a complementary influence on income and, as a result, on economic
growth. Domestic and external debt, on the other hand, may have an unclear impact
on economic growth. Public debt (both internal and external) can have a detrimental
influence on economic growth, as we discussed in the literature review, but
Keynesians have pointed out that an increase in government debt generated by the
deficit-financed fiscal policy will boost economic growth. The empirical literatures
on cross country experiences reveal a mixed picture5. According to Dholakia et al
(2009) “The choice of this target variable is based on the argument that the Government
would be in a much better position to decide on how much of the current revenues it can
afford for paying interest on its borrowing in the coming years, while defining a sustainable
debt/GDP ratio in terms of a precise number is neither straight forward nor always meaningful
under the high growth environment”.
4. Inferences and Analysis
It is critically important to discuss the variables under consideration in terms of is
characteristics by estimating descriptive statistics. This estimate would not only enable to
understand the stochastic processes under examination but also considerably aide in
building ARDL model for co-integration analysis. Table 1 shows a variety of widely used
summary statistics for the major variables. Real income, domestic debt and exports show
greater variability as compared to capital productivity and, as far asexternal debt is
concerned, it is imperative to note thatnot only the variability is very low but there seems
to be good amount of excess kurtosis. One can also notice that there is no unique pattern
in the differences between maximum values and minimum values of all the variables
even in terms of logarithmic distribution of values. Descriptive statistical estimates for
capital productivity resemble almost closer to the normal distribution.
By considering the distributional characteristics of variables, which are critical for the
link that the study tries to explore in examining the long run equilibrium of public debts
and economic growth, the choice of co-integration scrutiny becomes more crucial and
relevant. Therefore, we need to examine the time series properties of stochastic processes
for further investigations.
Table 1: Descriptive Statistics
Variables

Mean

Max.

Min.

S.D.

Skewness

Kurtosis

LYt
8.75
7.28
4.15
2.44
0.73
0.44
LDLt
8.03
12.33
4.26
3.12
0.43
- 3.11
LELt
7.32
4.50
3.62
1.34
- 0.32
- 0.53
LDSt
4.56
5.13
4.27
1.14
0.64
1.44
LEXt
8.17
10.32
3.96
4.55
- 0.24
- 0.67
LCPt
10.03
15.42
12.31
1.21
- 0.52
0.33
As a matter of conventional wisdom, it is necessary to determine if the variables are
stationary or non-stationary to prevent false regression in time series analysis and also to
understand order of integration. Although there are several tests for analyzing unit root
problems, a simple and straight forward parsimonioustest for understanding stationarity is
presented by Augmented Dickey Fuller (ADF) test. The results of ADF regression are
presented below in Table 2.
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Table 2: Results of Unit Root Test
Variables

Level

1st order difference

LYt
0.535 (0.86)
LDLt
- 1.976(0.41)
LELt
- 1.326 (0.56)
LDSt
- 1.548 (0.44)
LEXt
- 1.732 (0.36)
LCPt
- 5.103 (0.08)
Note: Figures in the parentheses are p-value.

- 5.003 (0.00)
- 4.934 (0.01)
- 6.543 (0.00)
- 5.471 (0.00)
- 5.234 (0.00)
–

Inference on
integration
I(1)
I(1)
I(1)
I(1)
I(1)
I(0)

For determining the appropriate order of variables, the ADF (Dickey and Fuller, 1979)
test is widely employed. The aforementioned findings clearly show that the model is a
combination of I (0) and I (1) processes and standard Engle and Granger and, also
Johansen co-integration procedures cannot be applied. Rather, the ADF estimates for the
unit roots based on the Mackinnon “P” values encourage this endeavour to model the
long run correlation process in terms ofthe autoregressive distributed lags model of
cointegration method (Pesaran et al.2001). Table 3 summarizes the F value for Bond
testing for the co-integration.
Table 3: Bound F -test Results
Bound critical
Bound critical
values by
values by Pesaran
Country
Lag length
Narayan (2005)
et al. (2001)
I (0)
I (1)
I (0)
I (1)
1%
4.483
6.32
3.74
5.05
India
4.2692
3
5%
3.12
4.56
2.45
3.61
10%
2.56
3.828
2.12
3.23
Note: Critical values are borrowed from Narayan (2005).
Table 3 shows that the computed F-statistic is larger than the critical values of Narayan
(2005) and Pesaran et al. (2001) at the 10% and 5% levels of significances, respectively.
As a result, we reject the null hypothesis that these variables have no long-run
connection, implying that there is a long-run relationship between public debt and
economic growth and other variables under examination. The study uses the VAR model
to select the appropriate lag options based on the AIC, SC, and HQ criteria. The next
stage is to estimate the long-run impacts of public debt, debt-service ratio, capital
productivity, and exports on economic growth for finding a long-run equilibrium of the
variables. Table 4 shows the findings of the long-run estimation.
Table 4: Long Run Elasticities
Variables
Coefficients
t-test statistics
LDLt
- 0.328*
- 3.65
LELt
- 0.041*
- 4.27
LDSt
- 0.985**
- 2.04
LEXt
0.3035*
4.36
LCPt
0.2617*
4.72
Constant
1.64
0.58
Notes: Dependent variable LPGNP.
* and ** indicate 1% and 5% levels of significance respectively.
F -statistic
value

Significance
level
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The results show that both domestic and external debts have a considerable detrimental
influence on long term India's economic growth. This means that the ever-increasing
public debts, regardless of its source, pull down India's economic growth and
development in the long run. This conclusion is unsurprising, especially in the context of
India, where the vast majority of government borrowings are spent on consumption and
just a small percentage is used to create productive capital. Similarly, the debt service
payment coefficient has a large and unfavourable long-run influence on economic
growth, which confirms the a priori hypothesis. As we have expected a positive link
between CP and economic growth, in theory, the coefficient in Table 4 is statistically
significant implying that in the long run capital productivity is very critical. Finally, the
export coefficient has a large and beneficial influence on economic growth. As India's
trade policies have evolved over the last two decades, it has aided the nation by
expanding its exports of products and services to the global markets, which may have
complemented India’s growth process. The story of global trade benefiting the open and
free market economy is partly true for India.The error correction model of the ARDL
process is deployed to estimate the short-run parameter with the speed of adjustment. The
error correction model's estimates are exhibited in Table 5.
Table 5: Results of Error Correction Representation
Variables
Coefficients
ΔLDLt
0.243
ΔLDL(t-1)
0.002**
ΔLDL(t-2)
0.053**
ΔLELt
0.382
ΔLEL(t-1)
0.554**
ΔLEL(t-2)
0.332**
ΔLDSt
-0.024
ΔLDS(t-1)
-0.588*
ΔLCPt
0.845
ΔLCP(t-1)
0.952*
ΔLEXt
0.385**
ΔLEX(t-1)
0.182**
Constant
9.505*
ECM(t−1)
- 0.643*
R-squared
0.953
Adjusted R-squared
0.861
Prob (F -statistics)
15.74
χ2 (Auto)(2)
5.04 (0.034)
χ2(Norm)(1)
3.72 (0.07)
χ2 (Het)(1)
0.018 (0.53)
Notes: Dependent variable Δ LPGNP.
* and ** indicate 1% and 5% levels of significance respectively.

t-test statistics
0.48
2.03
2.96
0.84
2.85
2.62
0.44
4.53
0.74
6.07
2.43
2.04
4.72
- 4.65

The results show that the variables have a stable long-run equilibrium, which is supported
by the importance of the error correction term (Bannerjee and Mestre, 1998). The pace of
adjustment is measured by the coefficient on the lagged error correction term. Because
the delayed error correction factor is negative and substantial, the series is non-explosive
and a long-run equilibrium may be reached and the ECM(t-1) assesses how quickly the
endogenous variable adapts to changes in the explanatory factors before reaching
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equilibrium, every successive year, as indicated by the coefficient of Error Correction
Mechanism(ECM). As per the estimates, this implies that around 64 percent adjustments
towards the long-run equilibriumare corrected by the explanatory variables. The findings
also show that the lagged variables pertaining to periods one and two on the domestic
debt hashad marginal optimistic impact as the values of coefficients are very small on
short-run growth, whereas external debt seems to be having larger influence on the
output. In the first lag, the debt service ratio hurts economic growth. In the near run,
capital productivity has a constructive pay-off on growth, and its estimated lagged value
suggests that capital productivity has considerably induced economic growth. Finally,
between 1995 and 2015, exports have been promoting India's economic growth and
developmental processes.
5. Conclusion and Policy Perspectives
The study has been undertaken to examine the various dimensions of public debts,
output growth and capital productivity in the Indian context and the estimation of
ARDL model appears to be novel narrative and contribution to the current debt. The
ARDL model's results demonstrate that there is a long-run equilibrium relationship
among the variables. All the factors that have been included in the ECMinfluenced
theeconomic growth in the short term and these findings were consistent with our a
priori expectations. From a policy standpoint, the government must strive to find a
way to boost economic growth and development, which will eventually lead to a
reduction in the country's public debt. Even while there is a little danger for India in
terms of its existing debt refinancing, government borrowing has been raising
significantly since the global financial crisis. Consequently, it would be prudent for
the government to pursue the long-term goal of intergenerational fairness in
budgetary management in terms both taxation and borrowing policies while
assuming increasing public expenditures for time to come.
Notes:
1. This part of the review is mainly based on the work by Rangarajan and
Srivastav(2003 and 2005) pertaining to various schools of thoughts.
2. Reviews expressed and demonstrated in the present work are based on the original
works of authors and certain statements are freely drawn from their respective studies
whose details are given in the references. We do not claim any originality for those
statements. But usual disclaimers apply.
3. For more analytical details, one can refer to; Goyal, Rajan (2004) Rangarajan, C.,
Srivastava, D.K. (2005),Kannan, R., Singh, B. (2007), Westphal- Checherita and
Rother (2012).
4. Qureshi and Ali (2010) and Naeem Akram (2010) Rangarajan and Srivastav (2003
and 2005) demonstrate the similar framework.
5. For more interesting and complex debate, the studies quoted in references can serve as
useful literature for not only to gauge the depth but also to understand the
disagreements on the topic chosen in our analysis.
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