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Abstract: Since 1980s, the discussion over debt hovers around such questions as how does debt matter and what are its implications
on the economy in the short and long run. It also hovered around answering questions like whether public debt was a burden on the present
generation in whose lifetime the debt was created or the future generations in whose lifetime the debt has to be serviced / retired. According
to the views of “new orthodoxy”, it is the present generation, in whose lifetime the debt is created, that bears its burden since the transfer of
real resources to the government deprives the current generation of the benefit of these resources and it is forced to sacrifice current
consumption as a consequence. While future generation is not burdened at all. However, critiques of this view claim that current generation
is not burdened at all, while the future generation is burdened by either having to pay taxes to compensate bond holders (Buchanan, 1958) or
through lost capital formation(1961).
Various factors play an important role while considering the burden of public debt like interest rate, strains and frictions imposed on
the economy, ratio of total debt to total national income, unemployment, impact of work incentive, saving propensities, impact on income
distribution etc. Another important question is whether the system of financing a project by means of public debt shifts the burden to the
future generation? This paper focuses on the inter relationship between public debt, public expenditure and GDP of India.
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to meet its obligation to pay back the debt. In such a scenario, a large
Introduction

portion of the current output of debt burdened country accrues to

Public debt or national debt or sovereign debt is the debt owed

foreign lenders. Due to very high external debt to GDP ratios, such

by the central government for financing its operations in the

countries may have relatively lesser funds available for investment

economy. Public debt comprises of both internal and external debt

purposes. This may make the business environment less conducive

components. External debt may further comprise of short and long

in these countries. Such changes are bound to have an impact on the

term debt. Debts are owed to either official lenders or to private

economic growth of the country (Krugman,1988 and Sachs,1989).

lenders (mainly international banks in the case of external debt). The

There is further evidence in literature which suggests that if there is a

borrowed funds can be utilized in two ways: they can be utilized for

future likelihood that external debt will be larger than the country’s

public expenditure or they can be used for investment purpose.

ability to payback the debt then the future debt service ratio would

Investing debt funds can help in generating income within the

be so high that it would discourage further domestic as well as

economy which may further generate savings and help in repayment

foreign investments and this would harm economic growth of the

of the debt. However, debt utilized for expenditure purpose cannot

country (Pattillio,2002).

be used for repayment of the debt. The government should therefore

that countries with very high external debt service ratio affects their

strike an equilibrium between the amount of the debt to be invested

ability to borrow further from external resources. This puts pressure

and spent for economic purposes. Developing countries are

on domestic borrowing and leads to crowding out effect. Hence, for

particularly faced with the problem of rising indebtedness over and

a debt ridden economy to increase its current investment and growth,

above repayment of the debt. Debt repayment is also influenced by

a reduction in current debt service ratio is crucial (Cohen 1993).

the amount of loan taken and the interest component it carries.

The liquidity constraint hypothesis states

The problem of repayment of the debt particularly the external

Economists have tried to answer the question of repayment of

debt becomes critical where the country faces debt management

the debt and whether the burden of debt falls on current or future

issues. Inappropriate debt management may arise due to structural

generations most popularly through Debt Overhang Theory and

economic rigidities (Sharan, 2012) in a developing economy for

Liquidity Constraint Hypothesis. Debt Overhang Theory was first

example, (i) fall in investment productivity (ii) improper foreign

discussed by Myers in 1977. According to the debt overhang theory,

exchange rate management (iii) spill over effects due to changes in

the external debt of the country is so high that the country is unable

external economies (iv) lack of economic diversification (v)
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concentrated and narrow export base (vi) high population growth

overhang on economic growth with a focus on HIPC countries with

rate (vii) rising fiscal deficit (viii) widening current account deficit.

special reference to south African development community. The

Public debt is therefore bound to be affected by these macro

paper focuses on panel data taken from the 5 SADC HIPC

economic factors at large and vice versa. This leads us to

completion point countries namely; Zambia, Mozambique, Malawi,

hypothesize that public debt in a country affects its economic growth.

Tanzania and Madagascar for time period of 31 years from 1970 -

The focus of this paper is to analyse the inter relationship between

2011. The author uses pane data regression model analysis as the

public debt, public expenditure and GDP of India.

main tool of statistical analysis. The dependent variables in the study
are growth rate of GDP and Private investment of the respective

Literature review

countries focused in the study. The external variables included in

Mercantilists favoured public debt but classical economists like

the study are the countrys terms of trade, external debt to Gross

David Hume, Adam Smith and David Ricardo condemned public

national income ratio, private investment to output ratio, exchange

debt because their lack of faith in the role of state in the economic

rate and corruption index. The author finds that HIPC countries have

activities. According to the modern economists, public debt is an

suffered economic decline due to the brunt of high external debt.

essential means of increasing employment and has become an

They have been burdened by having high debt service obligations.

instrument of economic policy and strategy of growth today.

The completion point countries (that are given high debt relief upon

According to Ricardo-Pigou thesis, if the government expense

meeting certain conditions) show that one of the biggest effects of

is financed by taxation, the first generation hands on to the second

completion is economic growth. And Reduction of external debt and

generation nothing but tax receipts; if by bond issue, the first

HIPC completion point attainment are the key forms of growth in

generation bequeaths the bonds to the second generation and along

these countries.

with them, a tax liability in the form of annual charge on the debt for

Hwang et al used panel data of 20 high external debt countries

The welfare of the second generation , however depends

selected from Asia and Latin-America to investigate the financial

not on whether it inherits tax receipts or government bonds, but on

sector development-debt-growth mechanism. Their main findings

what it inherits in the way of real stock of capital and this depends

include that among 20 high external debt countries, the external

upon the usage of real resources by the first generation which it takes

debt-to-GDP ratio is significantly negatively correlated with

from the government.

economic growth rates, indicating that excessive debt is detrimental

interest.

Buchanan holds that the financing of a project by the

to the growth of an economy. The simultaneous GMM equations

government by means of borrowing does shift a burden to the future

fitted between financial sector development and economic growth to

generations. According to him, the concept of burden should be

evaluate the inter relation between economic growth, external debt,

interpreted in terms

of the individual attitudes towards their

and financial sector development show that the negative impact of

economic well being rather than in terms of changes in private sector

high debt on growth appears to operate through a strong negative

outputs and real income because of the inheritance by the latter

effect, in terms of compulsion to resort to financially repressive

generations of a larger or smaller amount of capital instruments.

policies. In addition, the authors also find a two-way relationship

Musgrave explains the transfer of public debt through reduced

between financial sector development and economic growth.

capital formation, transfer with generation overlap, transfer with

Stella et al in their research paper empirically tests the

foreign debt, borrowing by state and local governments and burden

applicability of the debt overhang hypothesis in Zimbabwe using

transfer in development finance.

time series data covering the period 1980 to 2009 by analyzing the

According to Modigliani, public debt is advantageous to the

inter relationship between economic growth and external debt. Main

current generation as it enables present generation to escape from

tools of statistical analysis used in the study are cointegration

increased taxation but shares enhanced resources generated from

analysis as well as Granger causality tests to test the causal

investment from debt funds at the time of debt redemption.

relationship between external debt and investment.Regression results

Redemption of public debt invariably necessitates the raising of

from the growth model indicate the presence of a debt overhang in

taxes from future generation(s), provided that new loan is not raised

Zimbabwe as evident from the negative relationship between

to liquidate the existing ones.

external debt and economic growth, while those from the external

The aspect of debt servicing is the key element to external debt
management by a country. Writers like Domar (1944) and Krugman
(1988) and Sachs (1989) felt that debt service is like an implicit tax,

debt investment model show the absence of an indirect debt
overhang.
Kobayashi in his paper provides a theoretical basis for a

investment and hence retards

possible formation of public debt overhang that simultaneously

economic growth and makes it difficult for highly indebted countries

brings low growth and low interest rates in Japanese economy.

to escape poverty (Clements et al. 2005). This concept is famously

According to the author, as public debts (government bonds)

coined as “Debt overhang”.

function as liquid assets, their increase itself has the effect of

that has the ability to discourage

Musebu Sichula (2012) has tried to study the impact of debt

promoting economic growth. The author correlates the liquidity

Aussie-Sino Studies

26

supply effect with income effect. If productive economic entities are
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Current Scenario

taxed and subsidies are paid to the labor sector as a result of fiscal

The government of India’s total debt obligations were only

policy, workers whose income has increased reduce the supply of

2865.4 crore in march 1951 but shot to Rs 4594142 crores in March

labor (income effect). As a result, the wage rate rises, prompting

2011. The total liabilities of GOI as a percentage of GDP are 51.8 %

highly productive companies to reduce production. When the income

as on year end March 2011. Out of these 3.3 % are contributed by

effect prevails over the liquidity supply effect, fiscal deterioration

external debt and 48.5 % by internal debt.

reduces production. In addition, market interest rates fall because

External debt of a

country indicates contractual liability of residents to non-residents.

highly productive companies’ demand for borrowings declines. In

In rupee terms, external debt stood at ` 1,767,702 crore, reflecting a

this way, fiscal deterioration (increases in public debts and subsidies)

rise of 29.4 per cent

leads to decreases in both productivity and interest rates.

over the end-March 2011 estimate.

2007

2008

2009

2010

2011

2012

(Rs Crore)

(Rs Crore)

(Rs Crore)

(Rs Crore)

(Rs Crore)

(Rs Crore)

Internal debt

2435880

2725395

3036132

3395873

3781135

4300765

External debt

201199

210086

264062

249306

271570

293377

Source : finmin.ac.in
Data Base
The study uses time series data from the year 1980-81 to

Random Walk Model (RWM)

2013-14, taken from Economic Survey, Ministry of Finance, Govt.

RWM Without Drift

of India and Reserve Bank of India. It also uses data taken from the

Yt = Yt-1 + Ut

publications of C.S.O., Government of India.

Or
Yt -Yt-1 =∆Yt =Ut ……………(1)

Models and Methods

Random Walk Model with Drift

The paper has employed regression model in empirical analysis.

Random Walk Model with Drift is a variant of model 1:

Since the paper deals with time series data, verifying it for

∆Yt = β0 + Ut

stationarity prior to empirical analysis becomes essential.

Or

The stationary time series is characterised by the following
three features:

Yt =β0 + Yt-1+Ut…………………………(2)
β0, the coefficient of drift, takes cognisance of value that is

Mean = E (Yt) =μ

loaded additionally on the influence of random errors on Yt. This

Variance = VarYt = E(Yt - μ )2 =σ2

drift takes the value of Yt away from Yt-1. Model 2 is derived from

Co-Variance =Vm

the following auto-regression model of first order, if β1 =1 is

=

{(Yt - μ)( Yt+m - μ)}

Time series, in fact, may or may not be stationary and

substituted in relation 1:

regression models, based on non-stationary time series can not

Yt =β0 + β1Yt-1+Ut…………………

furnish reliable results. This necessitates the evaluation of the

If either model 1 or 2 is found to fit the given time series well,

assumption of stationarity of the series as a preliminary step. In

then the series is non-stationary. However, the first differences of Yt,

several

cases,

non-stationary

time

series

is

affected

(3)

by

that is, ∆Yt may still approximate stationary time series. It is possible

auto-correlation. Value of the coefficient of determination, estimated

that ∆Yt is also a non-stationary series but it may still encompass

from time series data, often furnish an extremely high value, while

deterministic trend. In that case, first order differences with trend

two or more time series of variables may have no true relation

may be taken in the regression model:

between them. It implies the presence of spurious or pseudo

∆Yt = β1 Yt-1 + β2 T+ Ut

………

(4)

correlation and regression estimates from such time series make no
sense. Some time series, especially the financial time series, and
export earnings do involve finances, which may approximate
random walk phenomenon, the basic characteristic of non-stationary

Unit Root Test
Unit root test of stationary time series has gained great
popularity among researchers. The unit root test is outlined below:

time series. Regression models, based on time series, may also be

∆Yt = (r-1) Yt-1 +Ut

used for forecasting the validity of which will depend upon

Model 5 is obtained if we substitute (r-1)= β1 in model 4

stationarity of the series used for it. Test of causality should be
preceded by the test of stationarity.

Where ∆ denotes first order difference operator.

(5)
If (r-1) =0 in

model equation 5, then, r=1. It is this condition which is referred as
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unit root problem for testing whether given time series is stationary.
In such cases, β1=0 will hold, and both Yt and ∆Yt will be non
stationary. If, however, r<1, β1 will be negative and the series will be

F*=2.05E-23
τ : (0.93) (12.65) (0.31) …………………….(6)
Above results show that RWM also holds true for the above
models. The time series of public debt is thus non stationary.

stationary.

RWM : Public Expenditure
Trend Analysis of Public Debt and Public Expenditure
Time series have been used in regression model for trend

∆PEt = 0.14PEt-1, R2=0.857, F= 181.08 >F*=5.33E-14
τ : 13.45 ……………………………………..

(7)

2

∆PEt = -1.82 +0.143PEt-1, R =0.760, F= 92.16>F*= 1.65E-10

analysis as follows:
PDt = α0 + α1 T ……………….. (6)

τ : (-0.01) (9.6) …………………………………..(8)

PEt = α0 + α1 T ..……………….. (7)

∆PEt = -62.93+ 0.13PEt-1+ 7.19T, R2= 0.76, F= 44.75 >
F*=1.90E-23

Where, PDt = Public Debt, PEt = Public Expenditure
Growth of Public Debt and Public Expenditure

τ : (-0.3) (4.12) (0.35) ………………(9)

lnPDt = ϒ0 + ϒ1 ln T

RWM holds true for the time series of Public Expenditure as
well. Hence the series is non stationary.

ln PEt = ϒ0 + ϒ1 ln T

Inter relation Between Public Debt and GDP

ln Gt = ϒ0 + ϒ1 ln T
Inter relation between GDP, Debt and Expenditure

Application of distributed lag model is preceded by step-wise

PDt =α0 + α1 Gt

regression with a view to detect the location and pattern of

PDt = α0 + α1PDt-1 + α2 Gt

multi-collinearity, if any (Klein, 1965, Tinbergen, 1947). The OLS

Where, Gt = GDP

estimates of the distributed lag functions of GDP, Public Expenditure

PEt = β0 + β1PEt-1+ β2 Gt

and Public Debt are reported hereunder:
PDt = 124.21+1.11PDt-1, R2 = 0.999, F = 110043.6 > F*=

Empirical Investigation
Random Walk Model (RWM) is applied as the preliminary step

t : (2.26) (331.72) ………………..(10)

to evaluate if the time series is stationary.

PDt = 836.11+0.585 GDPt, R2 = 0.985, F = 2100.93 >

Unit Root Test of GDP of India
OLS estimates of 3 versions of RWM are reported hereunder
with a view to evaluate the value of the root of the regression

F*=2.46E-29
t : (2.21) (45.83)

……………………….(11)

PDt = 145.17+1.075PDt-1+0.02 GDPt, R2 = 0.999, F =

functions:
∆GDPt = 0.153GDPt-1, R2=0.973, F=1105.81 >F*=1.2E-24
τ : (33.25)
∆GDPt =

1.85E-53

………………….
-26433.89+0.1603GDPt-1,

57279.59 > F*= 2.71E-51
t : (2.61) (40.10) (1.47) …………….(12)

(1)
R2=0.95,

F=655.93>

The results of step wise regression show that (i) auto-regression
model fits the data well

F*=1.83E-21
τ : (-1.61) (25.61) ………………………

(2)
2

∆GDPt =29475.21 +0.18 GDPt-1-6804.44 T, R =0.96 , F=391.48

(ii) regression of public debt on GDP fits

the data well as the function explains nearly 98% of total variation in
public debt and the coefficient attached to GDP is statistically
significant; (iii) the distributed lag model

> F*= 3.42E-21

fits the data well. GDP

τ : (1.09) (14.65) (-2.51) …………………….. (3)

cannot be considered to be a significant determinant of public debt.

The above results show that the root of all above functions does

The value of coefficient of determination in distributed lag model

not satisfy the unit root condition of Dickey-Fuller test. Hence, the

shows an improvement of 0.5 percentage points, indicating that

time series of GDP of India

may be treated as non-stationary.

inclusion of lagged value of public debt is not redundant. But

However, the linear combination of 2-3 non-stationary time series in

coefficient of determination of distributed lag model has exactly the

a regression model may still be stationary provided that the residuals

same value as that of relation (10). It means that introduction of GDP

of such regression model satisfy the Dickey-Fuller unit root test of

as an additional explanatory factor does not raise the explanatory

residuals which is known as Engel-Granger test.

power of relation (10), which suggests that GDP is not an
explanatory factor of public debt of India. So, the non-significance

RWM : Public Debt
∆PDt = 0.120PDt-1, R =0.987, F= 2297.56 >F*=3.6E-29

of the coefficient of GDP in relation (12) cannot be attributed to

τ : 47.93 …………………………………(4)

multi-collinearity. In view of this, auto-regression model is accepted

∆PDt = 124.21 + 0.115PDt-1, R2= 0.975, F= 1177.08>F*=

for public debt. However, the coefficient of lagged value of public

2

debt is positive and statistically significant.

4.97E-25
τ : ( ) (34.3) ……………………………….(5)
2

∆PDt = 96.99+0.112PDt-1+ 3.56T, R = 0.976, F= 570.27 >

Inter relation Between Public Expenditure and GDP
OLS estimates of the functions are

as follows:
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PEt = -1.82+ 1.14PEt-1, R2 = 0.995, F = 5873.147>F*=4.93E-35

Growth curves of Debt, Expenditure and GDP in India

t : (-0.01) (76.63) ………………………(13)

ln GDPt = 5.09 + 0.05T, R2 = 0.997, F = 11410.84 > 2.76E-40

PEt

=

-63.20+

0.29GDPt,

R2

=

0.997,

F

=

t : (509.19)

(106.82) …………………………….(21)

ln PDt = 2.84 + 0.05T, R2 = 0.990, F = 3291.23> 3.15E-32

13155.63>F*=3.28E-41
t : (-0.822) (114.69) ………………………(14)
PEt = -60.02+ 0.13PEt-1+ 0.26GDPt, R

2

t : (145.73) (57.36) ………………………….(22)
= 0.997, F =

6115.41>F*=1.05E-37

ln PEt = 2.57 + 0.05T, R2 = 0.997, f = 12052.25 > 1.22E-40
t : (265.34) (109.78)…………………………………(23)

t : (-0.73) (0.75) (5.67) …………………..(15)

Annual compounded rate of growth of public debt, public

The high proportion of total change in public expenditure

expenditure and GDP is significant. The rate of growth for all the

explained by models (13) and (14) show that both these functions fit

three variables is 5%. There exists remarkable similarity in growth of

the data well. The proportion of total change explained by(13) is

public debt, public expenditure and GDP as all the three growth rates

99.5% and that of (14) is 99.7%. Introduction of current GDP as an

are same.

additional explanatory variable in relation (13) enhances the

Conclusions

explanatory power of the function in (15) in comparison to function

Autoregressive model fits the data well in case of public debt

13 by 0.2 percentage points. However, introduction of lagged

and GDP but distributed lag model fits well for public expenditure.

expenditure in (15) does not improve the explanatory power of (14),

Greater GDP leads to mobilization of greater revenue resources to

indicating redundant nature of lagged expenditure. So the

finance public expenditure. Public expenditure comprises both

non-significance of the coefficient of lagged expenditure in (15) is

welfare and development expenditure. Since 1990, it is the private

not attributable to multicollinearity. So, model (14) is accepted. So

expenditure which rose as an important variable in the economy

public expenditure depends on current GDP.

influencing GDP. This is the main reason behind GDP not being

Inter relation Between GDP and Public Expenditure

affected by lagged value of public expenditure. However, public

OLS estimates of the models are as follows:

expenditure is affected by GDP significantly.

GDPt

=

-264.33+1.160GDPt-1,

R2=0.999,

Public expenditure,

has been greatly affected by the roles and functions of the
government in the social and economic affairs of the nation. The

F=34360.72>F*=3.92E-46
t: (-1.61) (185.36) ………………………(17)

growth paths of the center and state intersect with each other largely

GDPt = 221.57+3.84PEt-1, R2=0.996, F=8548.91>F*=2.18E-37

and they are functionally related to each other, consequently, the

t: (0.68) (92.46) ………………………(18)

growth of the economy also results in more rapid growth of the

GDPt = -270.61 + 1.17GDPt-1 – 0.05 PEt-1, R2 = 0.999, F =

public expenditure. Also the relation between cost and benefits is
disproportionate since public does not weight the benefits accrued

16598.09 >F*= 9.12E-44
t :(-1.56) (9.18) (-0.13) …………..(19)

from availing public amenities due to public expenditure with the

These results of 17, 18 and 19 are in consonance with earlier

taxes they pay for doing so. In the current scenario through which

results. OLS estimate of regression functions of GDP show that (i)

Indian economy is passing it needs to be analysed what impact the

Auto-regression function 17 fits the data well and the explained

government’s flagship policy like Make in India will bring on public

proportion of total variation in GDP is as high as 99.9%; (ii) the

expenditure and the economy at large. The current strategy of the

coefficient attached to lagged value of GDP is highly significant

government needs to focus upon (1) clearly defining percentage of

statistically in function 19; (iii) Regression of GDP on lagged public

expenditure for the industrial projects which will be state financed

expenditure fits the data almost as well as the auto-regression

and center financed (2)

function; the explained proportion of total variation of GDP in this

expenditure on recurrence of natural calamities and disasters in an

case also is as high as

99.6%, which is 0.3 percentage points less

economy (3) income elasticity of demand to be considered while

than that explained by auto-regression function; (iv) these two

pricing public goods (4) Focus on reducing the debt burden on future

regression functions show that the lagged values of both GDP and

generations in terms of Aid absorptive capacity so as to make

public expenditure are equally significant determinants of current

efficacious use of aid and minimizing fragmentation of the aid

values of GDP of India. (v) the coefficient of lagged

provided to projects.

public

a separate pocket to be created for

expenditure is not significant statistically in function 19 due to

Limitations

which auto regressive model is accepted here as the main model.

The study restricts itself to the inter relationship between only

on lagged

three variables, that is, overall debt, expenditure and GDP of India. It

public expenditure. Thus, the auto-regression models may be taken

does not take into account other macro variables affecting public

to be valid for public debt and GDP, while current public expenditure

debt in the economy. Moreover, the study does not take into account

depends on current GDP.

sector wise analysis of the debt consumption and payment patterns

GDP depends on its own past values rather than
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which could have given a microscopic view of the problem.

World Press, Calcutta.
Hwang , J. et al (2010), Debt Overhang, financial sector

Directions for Future Research
With the announcement of Make in India Policy by the Indian
government it becomes imperative for economic experts and

development and economic growth, Hitotsubashi Journal of
Economics 51 (2010), pp.13-30

fraternity to study its impact on the growth of the economy vis a vis

Jha R. (1998), Modern public economics, Routledge, London

the public debt, expenditure and income generated therein. The

Kobayashi,K. (2015), Public debt overhang and economic

question which would need more focus would obviously be how

growth, Public Policy Review, Vol.11, No.2, March 2015.

much capital generation / depletion will take place and whether
future generations would be better off than the present generation or
not in lieu of employment generated, infrastructure development and

Krugman, P. (1988). Financing versus forgiving a debt overhang.
NBER Working Paper 2486.
Myers, C. S. (1977). Determinants of corporate borrowing. Journal

technological advancements that would be taking place in the

of

economy then.

http://dx.doi.org/10.1016/0304-405X(77)90015-0

---------------------------------------------------------------------

financial

economics,

5,

147-175.
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