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Preface

This book is a collection of selected papers presented at Fifth International
Conference on Applied Econometrics organized by IBS Hyderabad, a constituent
of the ICFAI Foundation for Higher Education (IFHE). The conference was held
during July 22–23, 2016. It was organized in collaboration with The Indian
Econometrics Society (TIES), New Delhi.

This volume consists of 13 research papers selected out of 52 papers presented at
the conference. The papers were selected based on their quality in terms of contem-
porary topic, newness in the methodology, and themes. It covers topics related to
current issues in economic growth and development, international trade, macroeco-
nomic and financial stability, monetary policy, intellectual capital and financial per-
formance, productivity performance of Indian banks, corporate social responsibility,
and agriculture and food security. All papers have followed an empirical approach to
address research issues. Part I covers papers related to fiscal policy, monetary policy,
and financial integration. Part II deals with issues related to international trade and
economic growth. Part III covers topics related to productivity and firm performance,
and finally, Part IV covers issues related to agriculture and food security.

In the opening chapter, Nikita Pahwa analyzes the impact of internal and
external debt on economic growth in India by employing Auto Regressive
Distributed Lag (ARDL) technique of co-integration. The results of the study
indicate that there is a negative effect of both internal and external debts on Indian
economy. M.R. Anantha Ramu and K. Gayithri by using vector error correction
method (VECM) examine the composition of fiscal deficit and its impact on
GDP. The results of the study indicate that fiscal deficit is adversely affecting the
growth. Amrendra Pandey and Jagadish Shettigar examine the empirical relation-
ship between monetary policy variables and industrial production since the onset of
economic reforms in India. The study becomes important in the backdrop of recent
changes in the RBI’s monetary policy stance to target inflation. Anoop S. Kumar
and B. Kamaiah analyze the co-movements of nine Asian Forex markets which
include China, India, Hong Kong, Malaysia, Indonesia, Singapore, Japan, Taiwan,
Thailand, and South Korea using bilateral exchange rate against US dollar from
January 3, 2006, to September 4, 2015. They employ wavelet-based methodology
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to analyze the extent to which the markets are correlated with each other across
different timescales.

The second part of the volume consists of two papers on international trade and
growth. Laila Memdani examines the link between economic growth and interna-
tional trade of various countries and examines how it varies across various income
groups. Economic integration within regional trading blocs adds the significant
value to increase economic growth, trade, investment, etc. Gurpreet Kaur, Vishal
Sarin, and Jasdeep Kaur Dhami explore the empirical relationship between export
and GDP for BIMSTEC nations by using time series data over 1997–2015 periods.

The third part of the volume contains four papers related to productivity and firm
performance. Mohd Anas Raushan and Ahmed Musa Khan empirically investigate
the relationship between the value creation efficiency and financial performance
measures of selected Indian business process outsourcing (BPO) and knowledge
process outsourcing (KPO) firms. The study finds that intellectual capital efficiency
has a significant impact on profitability but not on productivity. Value Added
Intellectual Coefficient (VAIC™) method is used to measure the value-based
intellectual capital performance of the selected companies. Vasiq Nuvaid, Sucheta
Sardar, and Sujoy Chakravarty analyze how spending in CSR is related to the
ownership pattern and firm performance in India. By using financial data of 176
BSE-listed firms, authors examine how the ownership structure, firm size, and
leverage of a firm affect its CSR expenditure over 2010–2015 periods. Jayashree
Patil-Dake analyzes the productivity performance of Indian banks in the
post-liberalization era with FDI contents. M. Kollapuri examines whether the
acquirer banks are more efficient than the target banks in 16 consolidation deals in
Indian banking sector during the period 1995–2013.

The last part consists of three papers on agriculture and food security.
Madhabendra Sinha and Partha Pratim Sengupta investigate empirically the causal
linkage between movements of foreign exchange rate and agricultural performance
in India in terms of production and exports in the post-reform period. This chapter
explores the underlying long-term co-integrating relationship between foreign
exchange rate and agricultural export in India. Bhabani Prasad Mahapatra and
Bhagabata Patro examine the nutritional intake using household data on daily food
intake which was collected from the villages in Odisha. They discuss the status of
nutritional security at household level. Finally, S. Indrakant examines the dynamics
of food grain production in Telangana and estimates the contribution of “increase in
area under food grains” and “improvement in technology” to the growth of food
grain production in Telangana by using simple decomposition technique. Moreover,
the chapter also estimates the influence of important determinants on per capita
availability of food grains at state and district levels.
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Part I
Fiscal Policy, Monetary Policy

and Financial Integration



Impact of Debt on Short-Run
and Long-Run Growth: Empirical
Evidence from India

Nikita Pahwa

Abstract This study tries to analyse the impact of internal and external debt on
economic growth in India during the period 1980–2014. Employing ARDL tech-
nique of co-integration, the study finds the negative impact of both internal as well
as external debt on Indian economy in long run, thereby controlling for other
variables namely trade openness, investment and population growth. The results of
the error correction model (ECM) show that internal debt, external debt, invest-
ment, population growth and trade openness affect the economic growth both in
short and long run. The relationship between debt (both internal and external) and
economic growth turns out to be negative in long run. However, the short-run
impact of internal debt is fluctuating; whereas external debt is negatively related to
growth.

Keywords Economic growth � Internal debt � External debt � ARDL bound
test approach � India

1 Introduction

1.1 Rationale

Debt and its impact on economic growth has been a very controversial topic in
economics. There has been no clear consensus among economist about its effect on
economic growth. However, it is agreed by all that fiscal deficit and its refinancing
through internal and external debt have consequences on economies. Public debt,
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Economics, Mysore University, Bangalore, India
e-mail: nikita.pahwa82@gmail.com
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which is summation of internal1 and external debt,2 in case of India, has been a
matter of concern for Indian economy. The domestic liabilities (of both the Centre
and the State) have increased from 38% of GDP in 1980–1981 to 57% in 1990–
1991, to 64% in 2000–2001 and currently these liabilities stood as high as 63% in
2014. The post-reform period of Indian economy witnessed an increase in external
borrowings from 9% of GDP in 1980–1981 to 11% of GDP in 1990–1991. It
further stayed at 9% in 2000–2001 and has seen a decline to 4% of GDP in 2011.

The overall combined debt of both the Centre and the State, inclusive of both
internal and external borrowings has increased at alarming rate in post-reform
period as compared to pre reform period.3 During, 1980–1981, total public debt
accounted for 47% of GDP, which increased to a drastic 68% in 1990–1991, and
73% in 2000–2001. The public debt increased to its highest of 83% during 2003–
2004, however after the implementation of Fiscal Responsibility Budget
Management Act 2004 (FRBMA), an act which focused on getting fiscal deficit
under desired limits, the borrowing levels started to decline. In 2011, the overall
borrowing stood at 66% of GDP, lower than the last decade, but still higher than the
pre-reform period.

1.2 Objective

Among mainstream economists, debt has been considered as a burden on society,
which affects investment and growth. Ricardian perspective considers government
debt as equivalent to future taxes, which implies neutrality of debt to growth,
whereas the Keynesian paradigm, considers debt as a key policy perspective for
growth. While the focus of neo-classical and Ricardian equivalence approach is on
the long run, the Keynesian approach emphasizes on short-run effects of debt. It is
in this regard that public debt has implications for economic growth, and hence this
becomes a key policy question.

Many studies have tried to test the hypothesis of effect of debt on economic
growth in international context, but Indian evidence seems to be very limited in this
regard.

This study differs from all other studies on India (Kannan and Singh 2007;
Rangarajan and Srivastava 2005; Singh 1999) as it adds other macroeconomic
variables like investment, population growth and trade openness (indicated by the
sum of both exports and imports), while estimating the impact of debt on growth.

1Internal debt mostly consists of borrowing through market loans, treasury bills, special securities
issued to Reserve Bank of India (RBI) special bearer bonds, other bonds and securities issued to
international financial institutions.
2External debt component consists of multilateral and bilateral borrowing, which are concessional
and non-concessional and government and non-government further, also includes borrowings from
IMF, long-term borrowings, short-term and commercial borrowings.
3India adopted reforms of liberalization, globalization and urbanization in 1991.
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Second, this study employs advanced time series techniques of autoregressive
distributed lag model (ARDL), co-integration approach and post-estimation tech-
niques (CUSUM test, Ramsey RESET test, White test, LM test) to validate the
relationship between debt and growth. Third, various recent studies such as by Bal
and Rath (2014) have analysed the same relationship between domestic and
external debt and economic growth, for latest period, however they have used
different control variables as compared to this study.4 This study has tested the
consistency of the model by using various post-diagnostic checks for autocorrela-
tion, heteroskedasticity, omitted variable biasness, functional form of the model as
well as structural break, which was not included in the study by Bal and Rath
(2014).

The study is subdivided into these further subsections: Sect. 2 provides a
detailed literature review on the subject, Sect. 3 provides the details of research
methodology, data sources and model specification. Section 4 discusses results and
findings, and finally, Sect. 5 concludes the study.

2 Review of Literature

Classical economists Ricardo, Mill, and Smith viewed public debt as a destructive
factor for economic growth. In Ricardian view, government debt is equivalent to
future taxes (Ricardo 1951; Smith 1937). Hence, the shifts between taxes and
deficits do not lead to any wealth effects. An increase in debt does not increase
consumption, as consumers are forward looking and they save for future rise in
taxes and hence total savings in the economy are not affected. In Ricardian view, an
increased private savings matches government dis-saving. Hence, total savings,
investments and interest rates remain unchanged in this case, thereby leaving
national income unaffected. Buchanan (1958) suggested that debt today is post-
ponement of taxes to future, which leads to a shift in tax burden for future gen-
erations. Barro (1978) argues that a shift of taxes to future is not necessarily a
burden due to the phenomenon of operative intergenerational transfers (Barro and
Sala-i-Martin 2003).

However, according to Keynesian economist, investment saving liquidity pref-
erence money supply (IS-LM) theory suggests that an increase in government debt
which is induced by deficit financing, eventually increasing the level of income,
thereby increasing transaction demand for money and prices. As per Keynesian
theory if private investors consider the impact of government securities to be
positive on net wealth, the deficit will amplify the private consumption expenditure,

4Other control variables included total factor productivity, exports, labour force, investment, debt
service. Model by Bal and Rath (2014) differs from the model in this study as they took both
external and internal debt in one equation of growth. However, both these debt variables are
expected to have a very strong correlation and hence my model has two separate equations to test
the impact of each of these debt factors on growth.

Impact of Debt on Short-Run and Long-Run Growth: Empirical … 5



transaction demand, interest rates and prices. Expansionary fiscal policy, in this
case, ends up strengthening economic growth. On the other hand, monetarist argues
that debt has negative impact on economic growth, by raising the interest rates,
which eventually crowds out private investment. In addition, debt overhang theory
suggests that if future debt gets larger than the repayment capacity of the economy,
the expected debt service cost will discourage domestic and foreign investments,
which will harm the economic growth.

Many studies have tested the relationship between debt and economic growth.
Empirical analysis differs in its results, from country to country. Sheikh et al.
(2010), in their study on Pakistan, observed that domestic debt servicing had
negative impact on economic growth, as compared to the positive impact of
domestic debt on growth. The study applied ordinary least square (OLS) technique
for the period 1972–2009. Another country specific study on Nigeria by Adofu and
Abula (2010), tested the impact of domestic debt on growth, and concluded that
negative relationship exists between the two variables. The study further recom-
mended the government to reduce its outstanding domestic debt in the economy. In
a panel of 59 developing countries, for the period 1970–2002, study pointed out the
negative relationship between debt and growth. Similarly, Kumar and Woo (2010)
studied 38 advanced and emerging economies, during the periods 1970 and 2007,
and have concluded inverse relationship between initial debt and economic growth.
Qureshi and Ali (2010) found high level of public debt negatively affected the
economic growth in Pakistan, during 1981–2008.

Concerning India, very few studies have tried to test the impact of debt on
growth. Among few of them such as Singh (1999) explored the relationship
between domestic debt and economic growth, by applying co-integration technique
and granger causality test for the period of 1959–1995. The study supports the
Ricardian equivalence hypothesis for India. However, this study only undertook
public debt as function of economic growth. Another study by Barik (2010)
extended this analysis by increasing the number of control variables in the main
equation of debt on growth. This study also examines the indirect effect of public
debt on investment and how it further affects growth. Using the basics of aug-
mented Solow growth model, this study supports the Ricardian equivalence
hypothesis for India, for the period 1980–2010. Hence, very limited, but the evi-
dence has proved the relevance of Ricardian equivalence in Indian context. Kannan
and Singh (2007) showed the impact of high debt and fiscal deficit on interest rates,
output, inflation and the trade balance. Rangarajan and Srivastava (2005) concluded
that large interest rates on debt and fiscal deficit adversely affect economic growth.
Further, the study established the negative impact of public debt on economic
growth.

It is with this spirit, that this study also seeks to ask the similar question of how
debt affects growth in Indian economy. This study focuses on individual effect of
internal and external debt on growth, controlling for various factors like population
growth, investment and trade openness.
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3 Research Methodology

3.1 Data Source

This study is considering gross domestic product at market price (GDPmp) as an
indicator of economic growth. The data on debt of variables namely internal (INT) and
external debt (EXT) were collected from Handbook of Statistics of Indian Economy,
by Reserve Bank of India (RBI) (2015–2016). The same dataset also provides the data
for total exports and imports5 of India, with gross fixed capital formation, ameasure of
investment (INV). All the variables were taken in log form, except population growth,
for which population growth (POPGR) is considered in terms of percentage. The data
for population numbers were collected from Census of India.

3.2 Model Specification

This paper employs autoregressive distributive lag (ARDL) model or bound testing
approach (Pesaran et al 2001), in order to check the existence of short- as well as
long-run relationship between internal and external debt with economic growth,
controlling for population, investment and trade openness. Bound testing approach
or ARDL approach has been applied to this model due to two reasons. First, the
time series variables are of mixed order of integration I(0) or I(1), but not I(2).
Second, this approach is more suitable for the small and finite sample data like ours.
The period of study is from 1980 to 2014, which gives 32 observations for this
analysis.

In order to achieve the objective of the current study, the following are the two
models for its short- and long-run relationship:

LnGDPmp ¼ b0 þ b1
Xq1

i¼1

LnGDPmpt�i þ b2
Xq1

i¼0

LnINTt�i

þ b3
Xq2

i¼0

LnINVt�i þ b4
Xq3

i¼0

Popgrt�i þ b5
Xq4

i¼0

Lnttradet�i

ð1Þ

LnGDPmp ¼ c0 þ c1
Xq1

i¼1

LnGDPmpt�i þ c2
Xq1

i¼0

LnEXTt�i

þ c3
Xq2

i¼0

LnINVt�i þ c4
Xq3

i¼0

Popgrt�i þ c5
Xq4

i¼0

Lnttradet�i

ð2Þ

5Sum of exports and imports is referred as trade openness variable, signified as trade.
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The first equation shows the relationship between internal debt and economic
growth, controlling for other variables. On the other hand, Eq. 2 mainly tests the
relationship between external debts and economic growth, after controlling for
other variables. In the above equation, q; q1; q2; q3; q4 refers to the lag length of
respective variables. The AIC criteria are applied to identify the lag length. ARDL
model gives the Wald test (F statistics), which helps in identifying the long-run
relationship among all the variables. The null and alternate hypotheses are as
follows:

H0 ¼ b1 ¼ b2 ¼ b3 ¼ b4 ¼ b5 ¼ 0 and Ha 6¼ b1 6¼ b2 6¼ b3 6¼ b4 6¼ b5 6¼ 0

The computed values of F test statistics are then compared to the critical tab-
ulated values of Narayan (2005). Pesaran et al. (2001) and Narayan (2005). They
assumed lower bound critical values are integrated of order zero, whereas the upper
bound critical values assumed that explanatory variables are integrated of order one.
Hence, if the F statistics is smaller than the lower bound value, the null stated above
would not be rejected and the conclusion can be drawn that no long-run relationship
exists between variables. However, if the computed F statistics is greater than the
upper bound values, existence of long-run relationship among variables is vali-
dated. If computed F statistics remains between lower and upper bound values, then
the results remain inconclusive.

Once, long-run relationship or co-integration exist, coefficients of the model
need to be estimated, which requires running of error correction model (ECM).
ECM model provides coefficient for short run as well as long-term relationships, as
well as one component of error correction, which describes the speed of adjustment
from disequilibrium to equilibrium. ECM models for both the models are presented
in Eqs. 3 and 4 below:

DLnGDPmp ¼ a0 þ ai
Xq1

i¼1

DLnGDPmpt�i þ aj
Xq1

j¼1

DLnINTt�j

þ ak
Xq2

k¼1

DLnINVt�k þ al
Xq3

l¼1

DPopgrt�l

þ am
Xq4

m¼1

Lnttradet�m þ hECMt�1 þ et

ð3Þ
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DLnGDPmp ¼ d0 þ di
Xq1

i¼1

DLnGDPmpt�i þ dj
Xq1

j¼1

DLnEXTt�j

þ dk
Xq2

k¼1

DLnINVt�k þ dl
Xq3

l¼1

DPopgrt�l

þ dm
Xq4

m¼1

Lnttradet�m þ lECMt�1 þ et

ð4Þ

In the equation above, ai, aj; ak, al, am and di, dj; dk, dl; dm are short-run
coefficients. Whereas h and l, represents long-term coefficient of speed adjustment,
which is expected to be negative and significant.

4 Results and Findings

One of the pre-conditions to go ahead with the ARDL or bound test approach is to
check the stationarity of the data. If the order of integration of all the series is I(1) or
I(0) or both, bound test can be applied. Applying the unit root test with Augmented
Dickey Fuller (ADF) approach as well as Phillips Perron (PP) approach, the fol-
lowing are the results presented in Tables 1 and 2 (Phillips and Perron 1988).

The ADF and PPerron test are conducted at intercept level, intercept with trend
as well as at first difference. Internal debt (Lnint) turned out to be stationary at level
in Tables 1 and 2, at 1%. Except internal debt all other variables are stationary at
first difference. Given we have a mix of I(0) and I(1), bound test or ARDL approach
is applied further.

Bound test results or ARDL is required to establish if there exist long-term
relationship among variables or not and eventually to estimate the coefficients of
long-term series. Table 3 reports the results of bound testing of Eq. 1, as specified
earlier. As the F statistics of 6.72 is greater than the upper bound value at 1%
(4.92), 5% (3.97) a 10% (3.53) level of significance, we fail to accept the null
hypothesis of joint significance of all coefficients to be zero. Hence, it can be
concluded that there exists a long-term relationship with internal debt and GDP
growth. Furthermore, other variables like population growth, investment and trade
openness are also co-integrated with economic growth in India. Similar results of
long-run co-integration between external debt with economic growth are repre-
sented in Table 4, where the F statistic (12.59) is significantly higher than the upper
bound values at 1% (4.92), 5% (3.97) and 10% (3.53) level of significance.

Impact of Debt on Short-Run and Long-Run Growth: Empirical … 9
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In order to obtain the short-run and long-run estimates, the running of error
correction mechanism (ECM) is required after the co-integration. The results from
ECM Eqs. 3 and 4 are presented in Tables 5 and 6, respectively. The main
advantage of ARDL model is that it can estimate both the short-run and long-run
coefficients simultaneously. The summary of both the short-run and long-run
estimates of effects of internal debt on economic growth are shown in Table 5. The
impact of internal debt on growth seems to be fluctuating in short run as immediate
short-run debt affects growth negatively; however, the lag variable of debt affects
growth positively. This makes sense as while in immediate short-run debt affects
markets negatively, it is only after a lag of sometime that the positive impact of the
debt seems to be in existence. In addition, the positive impact of borrowing will
exist in the case where the debt amount is used for productive purposes of creating
assets as well as jobs. However, the long-run implication of higher internal debt is
clear and negative. An increase in 1% internal debt decreases the GDP by 0.35% in
long run.

Similarly, the impact of population growth is fluctuating, like internal debt.
Again the long-run impact is clear, with growth in population affecting GDP
positively with coefficient of 0.29%. Investment affects GDP positively in both
short and long run, with 1% of increase in investment leading to increase in GDP by
0.17 and 0.20% in growth, in both short and long run, respectively. Trade openness
affects growth positively in short-run but long-run implication turns out to be

Table 3 Bound test approach results: GDP on internal debt (other control variables: population
growth, trade openness, investment)

Level of
significance

Critical values F statistics Co-integration

GDPmp (%) Lower bound I0 Upper bound I1

1 3.81 4.92 6.72 Co-integration exist between
internal debt and GDP
growth in India

5 3.05 3.97

10 2.68 3.53

Table 4 Bound test approach results: GDP on internal debt (other control variables: population
growth, trade openness, investment)

Level of
significance

Critical values F statistics Co-integration

GDPmp (%) Lower bound I0 Upper bound I1

1 3.81 4.92 12.59 Co-integration exist
between external debt
and GDP growth in
India

5 3.05 3.97

10 2.68 3.53
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Table 5 Long-run and
short-run estimation (GDP
and internal debt)

Regressors Coefficient t test p value

Short-run estimates

GDP (−1) 0.44 3.16 0.00*

Internal debt −0.28 −7.31 0.00*

Internal debt (−1) 0.11 2.78 0.01*

Investment 0.17 8.96 0.00*

Investment (−1) −0.037 −1.19 0.25

Population growth 0.14 2.53 0.02**

Population growth (−1) −0.14 −2.62 0.01*

Trade openness −0.03 −1.33 0.19

Trade openness (−1) 0.10 3.94 0.00*

ECM (−1) −1.55 −7.27 0.00*

Constant 15.45 7.31 0.00*

Long-run estimates

Internal debt −0.35 −10.26 0.00*

Investment 0.20 8.09 0.00*

Population growth 0.29 5.97 0.00*

Trade openness −0.07 −4.89 0.00*

* and ** Values being significant at 1 and 5%, respectively

Table 6 Long-run and
short-run estimation (GDP
and external debt)

Regressors Coefficient t test p value

Short-run estimates

GDP (−1) −0.46 −4.56 0.00*

GDP (−2) −0.87 −7.08 0.00*

External debt −0.15 −8.28 0.00*

External debt (−1) −0.10 −4.91 0.00*

External debt (−2) −0.09 −5.61 0.00*

Investment 0.11 4.97 0.00*

Investment (−1) −0.10 −3.7 0.00*

Population growth 0.29 0.048 0.00*

Population growth
(−1)

−0.11 −2.39 0.03**

Trade openness 0.12 4.39 0.00*

Trade openness (−1) 0.08 3.45 0.00*

ECM (−1) −0.86 −10.23 0.00*

Constant 4.97 10.37 0.00*

Long run estimates

External debt −0.09 −2.27 0.04**

Investment 0.40 3.38 0.00*

Population growth 0.50 5.37 0.00*

Trade openness 0.11 2.31 0.03**

* and ** Values being significant at 1 and 5%, respectively
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