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Abstract

To study India’s debt dynamics, we assemble a novel data-set on Indian public debt with
consistently defined aggregate annual components from 1951-2018, and Centre-State security
level data from 2000-2018. Based on aggregate debt data, we quantify the contribution of
inflation, real GDP growth, nominal interest rates and primary deficit/surplus towards India’s
debt-dynamics. We find that inflation is an important component in financing India’s govern-
ment debt historically. From the security level data, using the Hall-Sargent methodology, we
find that nominal returns on the marketable and non-marketable portions of the Centre’s debt
account for the highest contribution towards changes in public debt. Our paper helps inform

the debate on the adoption of flexible inflation targeting in India.

Keywords: Debt Decomposition, Fiscal Dominance, Indian Economy, Flexible Inflation Targeting,
Public Debt in EMDEs.
JEL Codes: E62, E65, E52, G12, G28

“We are grateful to Viral Acharya, Etienne Wasmer, Jean Imbs, Gurbachan Singh, Kundan Kishor, Indira Ra-
jaraman, Pinaki Chakraborty and seminar participants from Ashoka University (2018), the 14th Annual Conference
on Economic Growth and Development at IST Delhi (2018), Shiv Nadar University (2019), the Delhi Macroeco-
nomics Workshop at ISI Delhi (2019), the Western Economic Association International (2021) meetings, the Finance
and Macroeconomics Group, CAFRAL-RBI, and the 2021 IIPF-NIPFP Conference for useful comments. We thank
Mikita Khurrana for outstanding research assistance. We also thank officials from the Department of Economic and
Policy Research (DEPR), RBI, for several helpful conversations on the data. We are grateful to the PPRU (Policy and
Planning Research Unit) for financial assistance related to this project. We thank the Co-Editor, Sushanta Mallick,
the Associate Editor, and three anonymous referees for very helpful comments. An earlier working paper version was
titled “Public Debt in India: A Security Level Analysis”. The usual disclaimer applies.

TCorresponding Author: Independent Researcher, IIT Delhi, Avanti Apartments, New Delhi-110016, India. E-
mail: dasp@alumni.iu.edu. Fax: +91-11-41493981

+Economics and Planning Unit, Indian Statistical Institute — Delhi Centre, 7 S.J.S Sansanwal Marg, New Delhi —
110016, India. E-mail: cghate @isid.ac.in. Fax: +91-11-41493981. Institute of Economic Growth, University Enclave,
University of Delhi (North Campus), Delhi 110007, India.



Debt Decomposition and the Role of Inflation: A Security Level Analysis for India

I INTRODUCTION

In 1951, Indian general (Centre plus State) debt was approximately 18.5% of GDP. Till 1972,
general debt to GDP rose steadily to about 39%, and then fell sharply to 26% in 1975. It then stayed
roughly constant till the mid—1990s averaging 32% between 1975-1996.! After 1996, general debt
exploded reaching 57% in 2005, a rise of about 26% points in nine years. Debt-GDP in India then
fell to about 50% in 2011 and then rose again to 57% in 2018.
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Figure 1: General Government Public Debt-GDP

What factors explain the historical evolution of public debt in India in Figure 1? How impor-
tant, quantitatively, is inflation’s role in debt liquidation in both the pre and post (1991) liberal-
ization era? How did the enactment of major macroeconomic reforms, such as the dismantling
of administered interest rates in 1998, the enactment of Flexible Inflation Targeting in 2016, and
the implementation of the Fiscal Responsibility and Budgetary Management Act in 2003 in In-
dia influence its public debt trajectory? Were these reforms successful in achieving their macro-
stabilization goals? What lessons can we learn from India’s public debt management that are
relevant for other EMEs?

To address these questions, this paper undertakes a debt-decomposition analysis of Indian

public debt between 1959-2018. We do this via two approaches. We first do an “accounting-

'In Indian fiscal year (1st April to 31st March) reporting, 1975-1996 means 1974-75 to 1995-96. We retain the
shorter form throughout the paper.
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decomposition” on a newly assembled and consistently defined annual time series of aggregate
government debt between 1951-2018 and its components for India. Our analysis however uses
data from 1959-2018 because we have data on all four components in the government budget
constraint that drive debt dynamics over this period. These components are the nominal interest
rate, inflation, the real GDP growth rate, and the primary deﬁcit/surplus.2 Between 1959-2018, we
show that inflation’s largest impact on eroding public debt (about 42%) happens in the sub-period
2008-2018, a period which includes the high inflation years of 2009-2014. Overall, inflation’s
impact on the change in public debt is also fairly large (30.5%) in the 1990-1999 sub-period sug-
gesting that when both periods are taken together, inflation is the dominant component in reducing
India’s public debt in the post-liberalization (post 1991) period. Over the sixty year period that
our sample covers, inflation’s contribution to lowering public debt has successively become larger
across time periods suggesting debt liquidation by inflation. Thus, inflation has been an important
component in financing India’s government debt.> Our analysis goes up to 2018 and therefore
excludes the consequences for Indian public debt because of Covid-19. Since our focus is on long
term trends in Indian public debt, we hope to address this important lacunae in the future.

Next, we assemble a novel granular security level data-set, and undertake a debt-decomposition
analysis following the approach of Hall and Sargent (1997, 2011). The Hall-Sargent (HS, hence-
forth) approach to debt decomposition, importantly, involves the maturity structure of debt. In
addition to coupon payments, it includes the principal repayments and accounts for the capital
gain/loss associated with the maturity structure of the debt. From the term structure of interest rate
each security can be viewed as a zero-coupon bond. The HS methodology involves viewing the
coupon bond as a bundle of pure discount bonds. Unbundling the coupon bond into constituent
pure discount bonds, valuing these components, and finally adding up the values of the components

gives the value of the bundle.

%Like many studies, we use gross public debt in this paper as it is more prudent and portrays a more accurate picture
of debt sustainability. An alternative would be to use net debt, which adjusts for both the financial and non-financial
assets of the government. These are typically seen as being hard to liquidate (see Robert et al. (2017)).

3Reinhart and Sbrancia (2015) find strong evidence of financial repression and debt liquidation for several advanced
and emerging market economies in the post-WWII period. See Acharya (2020) for a discussion of fiscal dominance
in the Indian context. See Leeper (1991) for a model of monetary-fiscal co-ordination under fiscal dominance.
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Following HS we use security level data on Centre-State securities between 2000-2018 and
calculate the coupon and principal payments for both entities. Our security level data for the
Centre is from 1999-2018. In order to consider general debt we collect all outstanding security
level data for all Indian States from 2004-2018. In contrast to aggregate debt data, the security
level debt data is valued at market prices where the required prices are calculated from yield to
maturity data.* For both the Centre and States we track securities until their maturity and consider
the outstanding face value for each security as of end March every year. This is done so that the
face value outstanding is equal to the aggregate debt outstanding for that particular year. To the
best of our knowledge, our paper is the first to collect security level data debt data for Centre and
States and subsequently undertake a debt-decomposition analysis using the Hall-Sargent approach
for a large EME such as India.

We find that our security level analysis is qualitatively similar to that from our aggregate debt
analysis. Considering the security level decomposition from 2005 onwards, we find a lower con-
tribution from inflation post adoption of Flexible Inflation Targeting (FIT) in India. While this is
expected, our framework allows us to quantify the role of inflation after a major reform such as
FIT. From the security level debt-decomposition analysis we show that during the entire period
of 2005-2018, the change in debt-GDP is about 7%. Of this 7% change, the biggest contributing
factor is the nominal returns on the marketable portion of the debt, at about 40%. Even the nominal
return on the non-marketable portion is substantial at about 25%. This suggests that the nominal
interest rate is the predominant component driving the change in the debt-GDP ratio during this
period.

Our main insights using the Centre-State security level dataset highlight an important method-
ological contribution made by our paper. It should be pointed out that the debt decomposition
analysis using aggregate debt suffers from a drawback. This is because any analysis with aggre-

gate debt data typically leaves residuals that are unaccounted for (as in Abbas et al. (2011), Buiter

“We obtain yield to maturity data from the Reserve Bank of India (RBI), HBS Table 187: Yield of SGL Transac-
tions in Government Dated Securities for Various Maturities. We also adjust our data to accommodate the fact that
particular States, like Bihar, Madhya Pradesh and Uttar Pradesh, were bifurcated. Details on the security level dataset
are available from the authors upon request.
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et al. (1985)). We show that when we undertake the decomposition analysis with the security level
data, the residuals are sharply reduced lending more precision to the accounting exercise. This
reinforces the need to utilize more granular security level data to gain more robust policy insights
rather than just using aggregate debt data when studying debt dynamics. This concern is especially
relevant for EMEs whose national income accounts may be subject to frequent revisions and mea-
surement errors.’ In addition, using the Hall and Sargent (1997, 2011) methodology, we are able
to correctly calculate the interest rate and interest rate costs associated with debt across the entire
spectrum of maturities (in years). The availability of granular data also helps in calculating the
interest burden on the non-marketable portion of the debt.

Other than accounting for the four components that affect government debt, we ask, how did
India’s debt-GDP dynamics change before and after the implementation of major macro-economic
reforms? We consider three major reforms: the dismantling of the administered interest rate struc-
ture in 1997, the passing of the Fiscal Responsibility and Management Act (FRBM) in 2003, and
the adoption of flexible inflation targeting (FIT) de-facto in 2014, and de-jure in 2016. In addition,
we consider debt-sustainability and check for co-movements of inflation and growth components
with important macroeconomic variables-household savings, real effective exchange rate (REER)
and an uncertainty index.

Till the 1980s the interest rate structure on bank loans was largely administered. This distorted
the structure of lending rates in the banking system. Since 1990, efforts were made to rationalize
the interest rate structure to ensure better price discovery. We take 1998 to be a year by which cu-
mulatively, major changes had been undertaken. India’s interest rate liberalization post 1998 would
therefore have led to a higher contribution from the interest rate component to debt-dynamics. As
expected, when we slice the data around 1998, we see that the nominal interest rate’s contribution
to the increase in public debt rises from 27.1% between 1959-1998 to 30.4% between 1998-2018.

In 2003, the government of India announced the Fiscal Responsibility and Management Act

3See Buiter et al. (1985) for a discussion of the unexplained debt increases in the United Kingdom. Abbas et al.
(2011) suggest that some of the drivers of the unexplained debt increases in advanced economies are the effects of
exchange rate depreciation or absorbing implicit liabilities from financial sector recapitalization following banking
crises.
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(FRBM), whose main goal was to establish financial discipline to reduce the fiscal deficit. The
act announced a glide path to contain the fiscal deficit within 3—-4% of GDP in the medium term,
and by restricting the role of primary deficit in affecting debt-GDP dynamics. We show that the
implementation of the FRBM in 2003 had a salubrious effect on India’s debt trajectory: the primary
deficit’s contribution to the change in the debt-GDP ratio during 1991-2003 was 20.9% compared
to the period after the implementation of the act (2003-2018) where it fell to 10.8%. Seen from
a longer time perspective (from 1980 onward) however, the contribution of the primary deficit in
the rise of public debt-GDP in India fell till about 2008, but began to rise again in the 2008-2018
period suggesting a mixed record of the 2003 FRBM Act in the post-liberalization period.

India adopted flexible inflation targeting (FIT) in 2016, ensuring that the role played by in-
flation in affecting public debt also came down.® However, starting in 2014, a bi-monthly policy
review cycle was implemented with bi-annual (October and April) monetary policy reports (MPRs)
starting in September 2014. We therefore consider the de-facto date for the adoption of inflation
targeting to be April 2014 (see Ahmed and Ghate (2020)). This gives us a slightly longer phase
for the presence of FIT in our sample (2014-2018). We show that over the roughly sixty year
period that our sample covers, inflation’s contribution to lowering public debt has become larger
over time, although it has begun to diminish after the de-facto adoption of FIT in India in 2014.
Inflation therefore seems to be a permanent feature of India’s experience with debt sustainability.
Even though FIT is relatively new in India, we show however that FIT has helped with debt sus-
tainability. More generally, by quantifying the impact of inflation on India’s debt dynamics, our
paper helps feed the debate on the adoption of FIT in India.

In our analysis, we also find that the level of volatility in variables that are typically associ-
ated with fiscal dominance: household savings, REER, and uncertainty fell in the post-FIT period
(2014-2018).” From the co-movement analysis of growth and inflation components with house-

hold savings, REER and an uncertainty-index in the pre and post-FIT periods, we find that the

The full institutional architecture for inflation targeting in India was laid out in a monetary policy framework
agreement (MPFA) between the RBI and Government of India in 2015. This framework set a medium term inflation
target of 4 plus/minus 2 percent.

"The uncertainty index we use in the paper follows Baker et al. (2016) which is obtained from FRED (2020a).
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uncertainty-index declines post-FIT and there is a negative (positive) correlation between growth
(inflation) and the uncertainty index. There is positive co-movement between REER and growth
and a negative one with inflation, suggesting inflation induced pressure on the Indian rupee to
depreciate. Finally, no clear co-movement is observed between household savings and the two

components.

1.1 Literature Review

How does our paper relate to the literature? Like us, Moharir (2020) conducts an accounting de-
composition for India using aggregate debt data. There are several differences. First, his study uses
data only from 1981-2017; ours is from 1951-2018. Second, he does not conduct a security-level
analysis. Our innovation is to assemble a novel security level data-set, and apply the approach of
Hall and Sargent (1997, 2011). To the best of our knowledge, utilizing the approach of Hall and
Sargent (1997, 2011) to assess Indian public debt sustainability has never been done before, and
is a far more accurate approach as shown by the low residuals. Third, he conducts a decomposi-
tion analysis for major Indian states, whereas we treat Indian states collectively, and over a longer
time period. Fourth, his analysis does not identify the residual component. Finally, while both Mo-
harir’s and our paper highlights the role of “Fisher-dynamics”, the combined effect of interest rates,
growth, and inflation on debt dynamics, our focus is on the time trend of individual components,
with comparisons of the drivers of debt before and after major fiscal-monetary reforms.

Buiter and Patel (1992) and Rangarajan and Srivastava (2003) also undertake a debt decompo-
sition using aggregate Indian government debt data. Rangarajan and Srivastava (2003) however do
not cover the inflation targeting period, and do not do a security level analysis. There are several
differences between Buiter and Patel (2006) and our paper. First, Buiter-Patel’s aggregate debt se-
ries includes liabilities and is therefore not purely public debt. Our analysis excludes liabilities, and
is consistent with the definition of public debt laid out in the Ministry Of Finance Department Of
Economic Affairs (2010); Ministry of Finance (2012, 2014, 2018). Second, Buiter-Patel include

debt issued by public sector enterprises, whereas we don’t. Given the small share of public sector
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enterprise debt (roughly 3 percent of GDP in the Buiter-Patel sample of 1971-2004), inclusion of
this component will not make a substantial difference to our results. Third, we value external debt
at historical prices, as external debt at current prices for India is only available post 1971. Finally,
our approach follows the status paper definition (published by the Ministry of Finance since 2010)
in defining external debt. Figure 14 in the Technical Appendix 7.2 plots the Buiter-Patel external
debt series versus our series, and provides a more detailed discussion comparing both analyses.

Abbas et al. (2011) compile a large comprehensive data-set on gross government-debt GDP
ratios covering nearly the entire IMF membership (of 178 countries). Their analysis reveals a
pattern of asymmetric contributions from the components in the government budget constraint to
changes in public debt. However, these authors do not do a security-level analysis.

The recent debate on debt sustainability has moved beyond assessing the r» < g condition. For
instance, (Furman and Summers, 2020, p. 3) argue that debt-GDP ratios are a “mis-leading metric
of fiscal sustainability” since the present value of GDP has risen and debt costs have fallen because
of declining interest rates in the US and other advanced economies over the past 40 odd years.
Moreover Summers and Furman argue that debt stocks should be compared with the present value
of GDP (a stock) and interest rates flows with GDP flows. Reis (2021) shows that if the marginal
product of capital (m) exceeds the growth rate of the economy (g) by enough, then the government
can run a perpetual deficit that is paid by bubble premium revenues, where a higher g — r raises
the value of the bubble.

These arguments need to be interpreted with caution. First, the combined (State plus Centre)
fiscal deficits in India in the last few years has been high, sometimes exceeding the permissible
upper bound on public spending (g — r) identified by Reis (2021). Second, from the security level
decomposition, we find that during the entire period 2005-2018, the biggest contributing factor was
the nominal returns on the marketable portion of the debt at about 40%. Even the nominal return
on the non-marketable portion was substantial at about 25%. Inflation in driving debt liquidation
is also an important feature in the Indian data. Third, Aizenman and Ito (2020) find that the higher

costs of servicing public debt dampens per capita real output growth in a sample of AEs (advanced
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economies) and EMEs . They also argue that higher debt costs may lead to a “snow-ball” effect
which leads to financial fragility and a self-fulfilling debt crisis, aspects not considered in Furman
and Summers (2020) and Reis (2021).

Other papers in the literature, such as Claeys et al. (2012), examine the crowding out effect of
rising public debt. This is an important issue for an EME like India which faces a high interest rate
burden. In the event that the fiscal authority fails to fully ensure the sustainability of public debt,
the monetary authority can be faced with a trade-off between default and inflation as discussed in
Sokolova (2015). Fukunaga et al. (2019) show that longer maturity debt in AEs makes the effect
of a temporary inflation shock on declines in debt-GDP larger and more persistent. We show that
there has been a gradual decline in the maturity of the debt raised by the Centre, with most Central
securities having a maturity of less than 15 years. The findings in Fukunaga et al. (2019) suggest
that a declining maturity structure of Indian public debt is less likely to play the role of a consistent
source in the financing of Indian public debt.

There are other important issues related to public debt that we do not consider. Policy regimes
for instance, matter for the financing components from a public debt decomposition exercise. Us-
ing aggregate debt data from the US between 1953-2014 and a DSGE model with policy in-
teractions, Das (2021) shows how the financing components look like under two distinct policy
regimes-‘“‘active” fiscal and “passive” monetary policy and “passive” monetary and “active” fiscal
policy. ® The impact of debt on economic growth and the associated threshold level using evidence
from 71 developing countries is discussed in Law et al. (2021). With a somewhat different focus,
Combes et al. (2017) study the response of fiscal policy conditional on the stock of outstanding
public debt for a broad set of countries including EMEs.

Eichengreen et al. (2019) consider long-term pubic debt from a two millenia historical per-
spective. These authors highlight that for high current account deficit economies, the question of
debt-sustainability cannot be abstracted from the possibility of default. This is especially true since

the adoption of FIT follows interest rate liberalization, which increases the contribution of nom-

8«Active” and “passive” are in the sense of Leeper (1991).
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inal interest rates to the change in debt. While default risk is not explicitly incorporated in Hall
and Sargent (1997, 2011), it is subsumed in the nominal interest rate component. India also has
traditionally not been a high current account deficit economy. We hope to explicitly incorporate
default risk into the Hall and Sargent (1997, 2011) framework in future work.

India is an important case-study for EMEs since in PPP terms (as of 2020), it is the third largest
economy in the world. A study on its debt-drivers can offer important insights to other EMEs on

debt management.

2 DATA AND STYLIZED FACTS

Our analysis is based on two types of public debt data for India: aggregate and security level.
On the aggregate debt data, we assemble a new and consistently defined annual time series of
aggregate government debt between 1951-2018 and its components. These components are the
nominal interest rate, inflation, the real GDP growth rate, and the primary deficit/surplus. At the
security level, we assemble a novel granular government (Centre-State) securities data. To do
that we consider securities outstanding and issued by the Central government from 1999-2018
and we track about 5600 such securities. For all 29 states we consider the securities issued by
the States and track about 4400 such securities from 2004-2018. We consider all government
securities outstanding from 1999 and 2004 onwards for Centre and State securities, respectively.
Next we create principal and coupon matrices from each security’s details related to coupon and
principal payments. Using the yield curve data from the Central Bank (Reserve Bank of India-
RBI) we then calculate prices and the market value of the debt and subsequently undertake the
debt decomposition along the lines of Hall and Sargent (1997, 2011).

Government liabilities in India include debt issued against the Consolidated Fund of India
(technically, defined as Public Debt) and liabilities in the Public Account (Other Liabilities). Thus
total liabilities is a sum of public debt and other liabilities. As of end-March 2018, while general

government public debt (Centre and States) as a share of GDP was 57%, general government total

10
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liabilities (the number commonly reported in the media) was 73%.° Figure 2 shows an upward
trend in both specially post-1980s with a stark rise in both in the run-up to the enactment of FRBM
in 2003.!° Liabilities under the public account (Other Liabilities) of both Centre and State taken
together, as of 2018, account for about 14% of GDP with that of the Centre and State being about
10% and 5%, respectively. Figure 2 suggests that in the decade after India’s 1991 liberalization,
the general debt to GDP ratio in India stayed constant till 2000 averaging 34%, not very different
from the debt-GDP average (30%) between 1950-1990. Since the Great Financial Crisis, between
2009-2018, the general debt-GDP ratio has averaged 53%.
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Figure 2: General Government Public Debt-GDP and General Government Total Liabilities-GDP

Public Debt is broadly divided into internal and external debt. The latter is debt raised from
outside of the territory of India and is predominantly borrowed in three currencies, SDR, USD and
Yen (about 96% of total external debt) and 4% is borrowed in Euros. States in India cannot issue
external debt and therefore the distinction of debt into internal and external is only relevant for the

Centre. As of 2018, at current prices, internal debt, external debt, and other liabilities as a share

General government debt includes debt for Centre and States. General government total liabilities include, general
government debt and other liabilities of the Centre and States.

19For our calculations of general debt-GDP we used external debt at historical prices. This is due to the lack of data
on external debt at current prices. Our calculations of general government public debt to GDP therefore differs from
that in Ministry of Finance (2018) for overlapping years. Specifically, for overlapping years (2009-2017) our general
government debt-GDP is on an average lower than that in the Status Paper by about 2%.

11
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of total Centre liabilities was about 76%, 6% and about 19%, respectively. The corresponding
numbers at historical prices were, 78%, 3% and 19%.

Internal or domestic debt for both the Centre and States is further divided into marketable and
non-marketable debt as shown in Figure 3.!! The marketable debt for the Centre consists of dated
securities and treasury bills. For States debt mostly consists of market loans (State Development
Loans or SDLs in short).'> Non-Marketable debt for the Centre consists of National Small Savings
Fund (NSSF), special securities issued to international financial institutions, POLIF and RPOLIF,
compensation and other bonds, and 14-day intermediate treasury bills issued to State governments

and some other central banks."?

As can be seen in Figure 3, the trajectory of the marketable
share of general public debt illustrates a distinct U-shaped pattern since 1951. Since 2004, higher
borrowing by the States from the market via SDLs due to higher GDP growth is one of the reasons
why we see a U-shaped pattern. Also, since borrowing from the NSSF involves a higher cost

(NSSF is the biggest component of non-marketable debt, see Technical Appendix 7.1.3 for more

details), both the Centre and States have shifted towards market loans.
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Figure 3: Share of Marketable debt to Total Debt

nternal debt constituted 97% of Centre and States’ public debt as of 2018.

2From our State security level data we find that these are typically auctioned in 10-years, 15-years, and 30-years
maturity.

I3POLIF is Post Office Life Insurance Fund (POLIF) and RPOLIF is Rural Post Office Life Insurance Fund.

12
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Security level data lends itself to analysis pertaining to the market value of debt and the asso-
ciated maturity structure. We therefore assemble a novel Centre and State security-level data-set
from 1999-2018.'* Unlike the Centre securities, State-level securities do not have much variation
in terms of maturity structure. Therefore, using the Centre securities’ data, Figure 4 shows the
nominal payouts as a share of GDP by year and maturity from 2000-2018."> Figure 4 shows that
since 2010 there has been a gradual decline in the maturity of debt raised by the Centre. In 2018,
the highest maturity for nominal payouts as a share of GDP is 15 years. One reason why the matu-
rity is observed to shrink over time is due to the fact that there is an increased issuance of 10-year

government securities which is the most traded government security in India.'¢

year maturity

Figure 4: Nominal payouts as a share of GDP by year and maturity of debt for Centre!”

3 DEBT DECOMPOSITION: AGGREGATE DEBT

14Data for State securities are from the Statement on State Government Market Loans from the ‘State Finances: A
Study of Budgets’ for various years.

SNominal payouts are calculated from security level data of the Centre using the price data calculated from yield
to maturity and face value of debt for maturities 1 year to 30 years. Details of the method is discussed in Section 4.1.

1%In terms of the ownership pattern of dated securities, as of end March 2019 (see Ministry of Finance (2019)),
commercial banks are the dominant holders (40.3%) followed by insurance companies (24.3%) and provident funds
(5.3%).

7We generate Figures 4, 5, and Tables 1, 5, 6 using MATLAB R2019b.

13
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3.1 Methodology

We first undertake a debt-decomposition of Indian public debt to account for the factors affecting
the debt-GDP ratio over a long time series, 1959-2018. We consider debt raised by the Centre
and States. From the period-by-period government budget constraint (GBC), the decomposition
accounts for the factors that affect the difference in the debt-GDP ratio between any two time
periods.

Consider the following Government Budget Constraint (GBC):
by = (14711 — 7 — g¢)by—1 + defy (1

where, b; is debt-GDP ratio in period ¢, r;_; is nominal interest rate between ¢ and ¢t — 1, 7; is
inflation rate at time ¢, g; is growth rate at time ¢, and def; is primary deficit to GDP at time t.
From the GBC we can then account for the change in debt-GDP ratio between any two arbitrary

time periods (say ¢ and 7) and obtain the following equation:

T—1

by — by = Z [(Tt—l—z‘ — M — G—i)bi—1—i + deft—i]

=0
Thus, each financing component can be indicated as follows:

T—1

by — by = Z [\(Tt—l—ibt—l—iz_\(ﬂ-t—ibt—l—i)l_\(gt—ibt—l—i)l+ def;_; } ()

’L’io TV TV TV
B Nominal return Inflation Growth rate Primary deficit/surplus

Equation (2) shows that there are four components affecting the debt-GDP ratio difference be-
tween periods ¢ and 7: nominal return, inflation, real GDP growth rate and the primary deficit/surplus.'®
We can now use our long time series data on the interest rate, inflation, growth rate and primary

deficit/surplus to exploit equation (2) to calculate these components.!” We begin by undertaking

18For details of the derivation of the decomposition equation please refer to Technical Appendix section 7.3.

19 Actual inflation could be separated between expected and unexpected inflation. We recognise that a part of
nominal returns is driven by expected inflation from the Fisher equation. However, following Hall-Sargent, we use
actual inflation in the decomposition and do not explicitly account for surprise inflation.

14



Debt Decomposition and the Role of Inflation: A Security Level Analysis for India

the decomposition for aggregate debt data available for general debt (Centre and States).’

3.2 Decomposition Results

Table 1 represents the debt-decomposition of general debt-GDP for India between 1959-2018
using equation (2) as the basis for our analysis. As can be seen from Table 1, apart from the first
sub-period, 1959—-1963, and the last sub-period, 2008—2018, the remaining sub-periods have been
divided so that they have a duration of nine years. These sub-periods contain major economic
events specific to those decades (for example, the wars and drought of the sixties, the lost decade
of the seventies, the tentative liberalization of the eighties, and the two decades following the
post-liberalization period). The last sub-period, 2008-2018, is extended to ten years arbitrarily to
include the final year of the sample, 2018.

There are several takeaways from the debt-decomposition exercise as shown in Table 1. Look-
ing at the decomposition from 1963 onwards, the largest increase in public debt to GDP happens
in the 1999-2008 sub-period, when it explodes from 33% to 52%, a roughly 19% point increase.
This increase is primarily due to the 1995 5th Pay Commission awards which were implemented
in staggered fashion by the States (Kaur et al., 2018). Throughout all sub-periods, inflation and
growth both have a downward influence on the change in debt-GDP, while the nominal interest
rate and the primary deficit exert an upward influence.

Inflation’s largest impact on eroding public debt (41.8%) happens in the 2008—2018 period be-
cause of the high inflation rates in India during the 2009-2014 sub-period averaging about 10%.
Inflation’s impact on the change in public debt is also fairly large (30.5%) in the 1990-1999 sub-
period. Table 1 shows that over the sixty year period that our sample covers, inflation’s contribution
to lowering public debt has successively become larger across time periods suggesting debt liqui-
dation. GDP growth exerts a strong downward influence on public debt in both the 1999-2008
and 2008-2018 periods because of the high growth rates in India during the decade of 2003-2016

(notwithstanding the slump in growth to about 4% in 2009-2010 after the Great Financial Crisis

2General debt is defined as Centre debt + States debt - States investment in Treasury Bills of Centre - Loans from
Centre to States. See Appendix 7.1 for details.
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Table 1: Debt Decomposition (General Debt): 1959-2018

Period Debt-GDP (LHS) ‘ Components (RHS) RHS

Start End | Start End Change | Nominal Inflation Growth Deficit Residual | Total
interest

1959 1963 | 28,5 324 3.9 0.8 -3.5 -5.0 3.6 7.9 39
1963 1972 | 324 39.0 6.6 2.2 -20.4 -12.5 7.1 30.1 6.6
1972 1981 | 39.0 30.0 9.1 3.2 -24.6 -11.3 12.3 11.4 -9.0
1981 1990 | 30.0 35.0 5.1 7.5 -26.5 -15.1 27.3 11.8 5.1
1990 1999 | 350 325 -2.5 15.4 -30.5 -14.5 18.4 8.7 -2.5
1999 2008 | 32.5 51.7 19.2 16.2 -20.6 -33.2 7.9 48.9 19.2
2008 2018 | 51.7 56.7 5.1 12.2 -41.8 -24.3 9.4 49.6 5.1

Administered Interest Rate

1959 1998 | 28.5 31.7 3.2 27.1 -101.2 -58 65.7 80.8 32
1998 2018 | 31.7 56.7 25 30.4 -66.6 -57.9 20.3 98.8 25
FRBM
1991 2003 | 344 543 19.9 20.8 -34.6 -19.5 20.9 323 19.9
2003 2018 | 543 56.7 2.5 21.6 -55.1 -50.0 10.8 75.1 2.4
Inflation Targeting
2009 2014 | 52.2 522 0.1 6.5 -26.9 -11.0 5.6 25.8 0.0
2014 2018 | 52.2 56.7 4.5 4.0 -10.6 -11.1 2.2 20.0 4.5
Notes:

I LHS and RHS refers to those of equation 2.

% The entries are all in percent.

3 The negative signs are in line with the debt decomposition equation 2. Thus, entries in columns ‘Inflation’ and
‘Growth’ enter as negative numbers representing the fact that inflation and growth rate help reduce the debt-GDP
ratio. A negative entry in column ‘Deficit’ implies a surplus.

4 For the debt decomposition exercise with aggregate debt we use an “effective” interest rate that we calculate
from interest payments data. The available data for interest payments pertains to total government liabilities and
not exclusively related to public debt and therefore we make the following adjustment:

(Other liabilities of Centre and States)
General debt

Effective interest rate = (Interest payments) *

where, by “other liabilities” we mean Other Liabilities on the Public Account of the Centre and States, as the case
may be.

> ‘Residual’ is calculated by taking the difference between column ‘Change’ and the sum of columns ‘Nominal
interest’, ‘Inflation’, ‘Growth’ and ‘Deficit’.
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(GFC)). The primary deficit’s largest impact on the debt-GDP ratio happens in the 1981-1990 pe-
riod. It is well known that towards the end of the decade of the eighties, fiscal policy was loose.
While this had raised growth, it also contributed to the BoP crisis of 1991 (Acharyya, 2012).
Although informative, it should be pointed out that the debt decomposition using aggregate debt
suffers from a drawback. This is because any analysis with aggregate debt data typically leaves
residuals that are unaccounted for.?'Total debt is a combination of debt with varying maturity
and each maturity has a corresponding interest rate. One reason such residuals occur is due to
the fact that we use an interest rate that is only representative of the total debt, i.e., an effective
interest rate. This obscures knowing what the “true” interest rate is leading to the possibility of
large residuals. Measurement errors in growth numbers as well as the deficit figures also add to

the residual component.??

A natural question to ask is whether the size of the residual changes
when the decomposition is conducted individually on the Centre’s and States’ debt? We report
this in Table 10 in Technical Appendix 7.5. We see from the separate decompositions that there

is a reduction in the size of the residuals for both the Centre and States, although they continue to

remain high for the Centre’s decomposition between 1999-2008 and 2008-2018.

3.3 The Role of Reforms

In addition to different sub-periods, Table 1 also reports the decomposition around 1) the removal
of administered interest rates by 1998, 2) the implementation of the FRBM Act in 2003, and
3) India’s de-facto adoption of inflation targeting in 2014. In this section, we discuss the pre-post
debt dynamics for each of these reforms. We also run the decomposition just using State-level data,
since after 2004, loans from the Centre to the States fell and market borrowing by States increased
substantially. We also check how the size of the residuals from the decomposition changes when

the decomposition is performed on the Centre’s debt and State’s debt individually, compared to the

2I'The presence of residuals is common in such analysis (even for advanced economies) as pointed out in Buiter
et al. (1985). See also Eichengreen et al. (2019).

22In the next section we undertake the same decomposition using security level data whereby the interest rate used
in the calculations are the rates that correspond to a particular debt maturity. We find that the unexplained proportions
are substantially reduced.

17



Debt Decomposition and the Role of Inflation: A Security Level Analysis for India

aggregate decomposition in Table 1.

3.3.1 Administered interest rates

As mentioned in Section 1 the year 1998 saw the culmination of a series of steps taken to dismantle
administered interest rates. When we slice the data around 1998, we see that nominal interest
rate’s contribution to the increase in public debt rises from 27.1% between 1959-1998 to 30.4%
between 1998-2018. The dismantling of administered interest rates, ceteris paribus, should have
contributed to a lower interest rate regime in the economy. This is however not borne out in Table
1 because of the lack of transmission between interest rates in financial markets and overall credit

market rates.

3.3.2 FRBM Act

When we perform a similar exercise around the implementation of the FRBM Act (2003), Table
1 shows that the primary deficit’s contribution to the change in the debt-GDP ratio during 1991-
2003 is 20.9% compared to the period after the implementation of the Act (2003—2018) where it
falls to 10.8%. The deficit’s contribution to public debt during the 2003-2018 is also lower than
any other component during the same period. This suggests some success by the FRBM Act to
curtail the deficit’s contribution to public debt after 2003. From a longer time perspective (post
1980) however, we find that the contribution of the primary deficit to the rise of public debt-GDP
in India fell till about 2008, but began to rise again in the 2008-2018 period. In 2009, the Central
government’s fiscal deficit was 6% of GDP, and most fiscal indicators deteriorated subsequently

(Buiter and Patel, 2012).

3.3.3 Flexible Inflation Targeting

India adopted flexible inflation targeting de-facto in 2014 and de-jure in 2016, which led to a
decline in inflation after 2014. As would be expected, Table 1 shows that the contribution of

inflation to the change in debt-GDP ratio falls from 26.9% in 2009-2014 to 10.6% in 2014-2018.
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While this is expected, our analysis is more general. It allows us to quantify the trade-offs between
the requisite interest rate on debt that would ensure meeting a particular medium term debt target,
given the growth rate, an inflation target dictated by FIT, and a primary deficit target dictated by a
fiscal rule. Changing the target rate of inflation would change the interest rate required to reduce
debt.

We also plotted the actual nominal interest rate component with FIT as per the data between
2014-2018, against a counter-factual nominal interest rate component between 2014-2018 without
FIT. The counter-factual assumes that the growth rate, inflation, and primary deficit continue as in
the pre-FIT years, but the debt-GDP varying as in the data for the post-FIT years. We find that
the nominal interest rate component under FIT declines mildly throughout 20142018, and it lies
below the counter-factual nominal interest rate component without FIT. This suggests that with the
adoption of FIT, the nominal interest rate component becomes lower, reflecting the lower inflation
component in interest rates. These results help inform the debate on the adoption of inflation
targeting in India.

Our results are consistent with other approaches in the literature on assessment of inflation tar-
geting in India. For instance, Eichengreen et al. (2020) find that post adoption of inflation targeting,
a number of inflation-related outcomes (the level and volatility of inflation, the stability of inflation
expectations, the behavior of ancillary variables such as the exchange rate and equity markets) are
more stable than before. The Reserve Bank of India (2021) finds that inflation targeting helped

align inflation with the target of 4 percent on a durable basis.

3.3.4 Centre-State Borrowing

In the Indian context, loans from the Centre were a sizeable component in total State debt (between
1960-2000, on an average the share of loan from the Centre was about 78.5%). This is shown in
Figure 17 in Technical Appendix 7.4. Post 2004 however, loans from the Centre fell and the market
loans for the States picked up as States were encouraged to borrow more from the market, as seen

in Figure 18 in the Technical Appendix. Following this, we undertook the debt-decomposition for
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the States between 1990-2018 with 2004 as the break year to see how the components line up.
Table 2 documents these findings. As can be seen, post 2004, the nominal interest rate component
in the States’ decomposition falls to 7.2% between 2004—-2018 compared to 10.5% in 1990 —2004.
This happens because the implementation of the FRBM Act forced Indian States to follow strict
deficit guidelines, leading the total change in debt between 2004—-2018 to fall resulting in a lowered
interest rate burden.

Table 2: Debt Decomposition for States for pre and post 2004

Period ‘ Debt-GDP ‘ Components

Start End ‘ Start End Change ‘ Nom. int. rt. ‘ Inflation ‘ Growth ‘ Prim. Def. ‘ Residual

1990 2004 | 16.0 23.6 7.6 10.5 -17.5 -11.4 7.3 18.7
2004 2018 | 23.6 193 -4.3 7.2 -18.6 -16.9 2.9 21.1

4  DEBT DECOMPOSITION: SECURITY LEVEL

4.1 Methodology

Following (Hall and Sargent, 1997, 2011), we now undertake the decomposition of debt-GDP ratio
using security level data. This approach highlights how the maturity structure of debt affects the
interest rate component of public debt. It also helps delineate the four above-mentioned factors
on the marketable and non-marketable portion of the debt. Real returns on securities of different
maturities can be easily calculated.

Typically, the government interest cost consists of coupon payments that is due to debt holders.
However, over time there are also capital gains/losses on securities held. Thus, other than the
coupon payments one must take into account the capital gain/loss on the holding of such securities.
This typically applies to the cases when the securities are longer in maturity (not just a one-period
security). The Hall-Sargent way of looking at the security level data helps to accommodate the
capital gain/loss that emerge due to the maturity structure of the debt. To see how this can be

achieved consider the following variables.
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Let s, ; be the number of time ¢ + j rupees that the government has at time ¢ promised to pay;
q +; 1s the number of time ¢ rupees it takes to buy a rupee at time ¢ + j such that:
. 1
q = —
(1 pye)
where p;:t is the time ¢ yield to maturity on securities with j periods to maturity. Also, let p; be the
price level in base year rupees and v, be the value of the currency measured in goods per rupee so
that v, = L.
bt
The aggregate government debt is a sum of securities of different maturities so that in terms of
the securities of different maturities equation (1) can be written as:
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The decomposition equation after iterating back 7 periods and defining Def, = G; — T} leads to:
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Note that the aggregate government debt (B,) is a sum of both marketable and non-marketable

debt. Accordingly, the above equation would be modified to the following:
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where, B’tm, B?m represents marketable debt and non-marketable debt, respectively, such that
B = > i1 B/ and BM = > B j = 1,2,...,n. The interest rates ffn,t—hfim,t—l

denotes the interest on the marketable and non-marketable portion of the debt, respectively, corre-

sponding to the security of maturity j.
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Using the above defined variables equation (1) can be re-written as:
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4.2 Decomposition Results

We analyze the debt decomposition from the security level data for Centre securities, States’ secu-
rities and both Centre and States together. The results for the Centre and Centre and States taken
together are shown in Tables 3, and 5.2 We also divide the components as per the maturity of
debt and the results of that analyses are shown in Tables 4, and 6. Due to reasons pertaining to data
availability debt decomposition for Centre securities start from 2000, that of the States’” and general
debt begin from 2005. We note that the security level decomposition helps reduce the residuals
substantially suggesting a more accurate approach to track public debt dynamics.

Between 2000 and 2018 the change in Centre’s debt-GDP was about 19% as shown in Table 3.
Of this 19% change about 46% was due to nominal returns on the marketable portion of Centre’s
debt and about 28% was due to the non-marketable portion of the debt. Taken together the nominal
return on marketable and non-marketable debt is higher than the other components between 2000—
2018. The two other components that are important in affecting the change in debt-GDP are
inflation at about 35% and growth at 31% (on the marketable portion of the debt). However,
considering the fact that India adopted Inflation Targeting (IT) de-facto in 2014, the impact of

inflation on the debt-GDP ratio is expected to be low in the years following IT. This is borne out

23The results of the debt decomposition exclusively for the States are qualitatively similar to those for the Centre
and States taken together. Hence we do not present the relevant tables for the States here but they are available upon
request.
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in Table 3 where the contribution of inflation falls from 15.6% to 6.6% in the marketable portion
of the Centre’s debt. As in the aggregate analysis in Table 1 the primary deficit’s contribution to
change in the debt-GDP ratio falls markedly in 2014-2018 compared to 2009-2014 because of the
renewed focus in 2014 on meeting the FRBM guidelines.

Dividing the whole period (2000-2018) into smaller sub-periods help to understand the contri-
bution of the different components over time and across important episodes. The first sub-period
2000-2005 highlights the explosive increase in public debt that came with the implementation of
the 5th Pay Commission. The next sub-period 2005-2009 roughly captures the decline in public
debt (-0.8%) due to the high growth phase of the Indian economy from 2003-2009. This was fol-
lowed by the high inflationary phase when inflation clearly stands out as the main driver leading to
lowering of the change in debt-GDP (0.1%) and also leading to negative real returns. During this
period the real returns on the securities of maturity 1 year, 2-10 years and 10+ years are all negative
at -1.6%, -3.4%, and -1.4%, respectively, as shown in Table 4. After the adoption of inflation tar-
geting in 2014 the rise in public debt is about 3.7% reflecting a period when the decline in inflation

contributed to an uptick in public debt.?*

The variability in nominal returns on various tranches of
the marketable portion of Centre’s debt (Figure 5) shows that the return on the 2-10 years maturity
varied the most followed by the 10+ years tranche. This is partly due to the fact that much of the
Centre’s marketable debt has a maturity between 2-10 years as can be seen from Figure 4. In the
final period, 2014-2018, real interest rates become positive with a flip in the contribution of real
returns (from -5.8% to 6.6%) to the rise in debt-GDP of about 4%. This happened because of the
move to a prolonged period of positive real interest rates that accompanied the transition to IT in
India.

The decomposition results for Centre and States’ securities taken together between 2005-2018

are reported in Table 5 and that with maturity breakouts are shown in Table 6.2 During the entire

period 2005-2018 the change in debt-GDP was about 7%. Of this 7% by far the biggest contribut-

24The nominal return for non-marketable debt is calculated as a residual component following Hall and Sargent
(2011).

Z5Reliable State securities’ data was only available from 2004 onwards hence the decomposition results begin from
2005 and not 2000 like in the case of Centre securities.
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ing factor was the nominal returns on the marketable portion of the debt at about 40%. Even the
nominal return on the non-marketable portion was substantial at about 25%. This is not implau-
sible given that this was also the period when the Centre was on a path to reducing its support in
the form of loans to the States and the latter therefore started borrowing from the market. The next
important component that positively affected the change in debt-GDP ratio was the primary deficit
at about 23%. The other two components that not only helped reduce the debt-GDP ratio but also
played important roles were inflation and growth rate at 37% and 29%, respectively. This result
is expected given the fact that the economy experienced both high inflation (2009-2014) and high
growth (2003-2009).

The high growth years is captured in the sub-period 2005-2009 whereby we observe the debt-
GDP ratio decreasing by 0.7% brought about to a big extent by the high GDP growth rate. Although
the nominal returns on both marketable and non-marketable debt were high (about 23% taken to-
gether), the high growth rate (at about 16%) helped bring down the debt-GDP ratio in the presence
of a weak response from the primary deficit at about 1.8%. The contribution of the primary deficit
was especially low due to the fact that the FRBM Act was passed in 2003 and it required the Centre
and States to restrict their deficits to about 3% of GDP over time.

In the next period, 2009-2014 the debt-GDP ratio falls by about 0.6% points. These were the
high inflationary years. The decomposition exercise also reflects this as we find inflation plays
the predominant role in affecting debt at about 25% in all. The high inflation in this period led
to negative real interest rates which in turn contributed negatively to (about 7%) the change in
the debt-GDP ratio. From Table 6 it is observed that the negative real returns for all three ma-
turity tranches led to a downward change in the debt-GDP ratio. With a moderate growth rate of
about 4.25% (average growth rate between 2009-2014) there could not have been a significant role
played by growth rate. Also, to be noted during this period is the fact that the primary deficit was
quite high (compared to the previous sub-period) contributing about 14%. As mentioned before,
the fiscal deficit for the Centre rose from 2% before the Great Financial Crisis to about 6% in

2009. With non-negligible nominal returns during this period, it does not come as a surprise that
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debt-GDP did not fall by more than we observe.

The last period marks the adoption of Inflation Targeting by India and as a result the impact
of inflation on bringing down the debt-GDP ratio was low. Also, the growth rate was high during
this period. Despite the helpful contribution from inflation and growth, the contributions from the
primary deficit (about 8%) and nominal returns (about 22% in all), the latter led to an eventual rise

in the debt-GDP ratio of about 8%.

Payouts as a percent of GDP
-

15 L L L L L L L L L
1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

Figure 5: Nominal returns by maturity tranches of the Centre

4.3 Announcement Effects

We note that the before/after dates of the reforms are not homogeneously defined from the point
of view of the beginning of implementation, and the moment when the intensity of the reform it at
it’s maximum. This would mean that the responses of agents’ behavior can happen before the peak
of a reform’s intensity if it is incorporated into expectations as soon as the reform is announced. In
order to analyze the impact that the announcements of reforms may have on debt-GDP dynamics,
we look at the decomposition ¢ & 5 years for the ‘Administered interest rate’ policy change, and
t £ 3 years for ‘FRBM’ and ‘Inflation Targeting’ polices. Since we only had historical data prior
to 1999 for aggregate level debt, we use the aggregate general debt decomposition to look at the
impact that the announcement of reforms on administered interest rates may have had on debt-GDP

dynamics. For the other two reforms (FRBM and FIT), we use security level data pertaining to the
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Table 3: Security Level Debt Decomposition for Centre Securities

‘ Period
Start 2000- 2000- 2005- 2009- 2014-
End 2018 2005 2009 2014 2018
Debt-GDP
Start 19.3 19.3 35 342 343
End 38 35 342 343 38
Change 187 157  -0.8 0.1 3.7
Marketable debt
Nominal return | 45.8 14.8 8.2 9.2 13.5
Inflation =347  -55 -7.1 -156  -6.6
Real return 10.9 9 1 -5.8 6.6
Growth rate -314  -8.8 94 -6.3 -6.9

Non-marketable debt
Nominal return | 27.7 13 7.3 4 3.4

Inflation -4.2 -04 -1 2.1 -0.7

Growth rate -3.8 -0.8 -1.3 -0.9 -0.8
Primary Deficit/GDP 17.8 3.3 1.9 10.5 2
Residuals 1.5 0 0.7 1 0.3

Notes:

I Entries are all in percent.

% For each column the entry for Change in Debt-GDP is approximately equal to the
sum of rows 6, 7, 9, 11-14 following equation (5).

3- Real return for marketable debt is calculated by adding inflation component with
the nominal return component.

4 For the adjustment pertaining to the market value of non-marketable debt please
refer to footnote in Table 4

Centre. This is because security level general debt data starts from 2005 and therefore precludes
the possibility of capturing the announcement effects associated with FRBM.

The results are reported in Tables 7 and 8. As we noted before, since many features of FIT
were adopted in India de-facto in 2014, 2016 is a natural break point to compare drivers of debt
dynamics pre-post de-jure adoption. Hence, we compare the decomposition results between 2014—
2016 and 2016-2018. Consistent with the broader sample, both the inflation component and the
the nominal interest rate component are lower in 2016-2018 compared to 2014-2016.

For administered interest rate reform, we do pre-post comparisons varying the break point one

year at a time from 1998 to 1994. This allows for the fact that the initiation of these reforms
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Table 4: Security Level Debt Decomposition for Centre Securities by Maturity

‘ Period

Start 2000- 2000- 2005- 2009- 2014-
End 2018 2005 2009 2014 2018
Debt-GDP

Start 19.3 19.3 35 34.2 34.3

End 38 35 34.2 34.3 38

Change 1877 157 -0.8 0.1 3.7
Marketable debt

Nominal return 45.8 14.8 8.2 9.2 13.5

1-2 years 11.7 2.9 2.6 3.1 3.1
2-10 years | 24.8 8.7 4.4 4.9 6.8
10+ years 9.3 32 1.3 1.2 3.6

Inflation =347 55 -7.1 -15.6  -6.6
1-2 years -10.3 -1.5 2.2 -4.7 -1.9
2-10 years | -18.2 -3 -3.6 -8.3 -3.4
10+ years -6.2 -1 -1.3 -2.6 -1.3

Growth rate -314  -8.8 94 -6.3 -6.9

1-2 years -8.9 2.3 -2.8 -1.8 -1.9
2-10 years | -16.4 -4.7 -4.8 34 -3.5
10+ years -6.1 -1.8 -1.9 -1.1 -1.4
Non-marketable debt

Nominal return 27.7 13 7.3 4 34

Inflation -4.2 -04 -1 -2.1 -0.7

Growth rate -3.8 -0.8 -1.3 -0.9 -0.8
Primary Deficit/GDP 178 3.3 1.9 105 2
Residuals 1.5 0 0.7 1 0.3

Notes:

I Entries are all in percent.

2 For each column the entry for Change in Debt-GDP is approximately equal to the sum of rows
6, 10, 14, 19-22 following equation (5).

3 Entry in row 6 is equal to the sum of entries in 7-9. Entry in row 10 is the sum of entries in 11-13.
Entry in row 14 is the sum of entries in 15-17.

% The real returns on the various debt tranches can be calculated by adding the nominal return with
the corresponding inflation component.

> To find the market value of non-marketable debt we follow Hall-Sargent by undertaking the
following adjustment:

1 Market val f t t
Non-marketable debt = ————— xNonmarketable debt of Centrex arket value of Centre deb
Price level Par/Face value of Centre debt

precede the culmination of these reforms up to five years. As Table 7 shows, the nominal inter-

est component in the post break point period is higher compared to the pre-break point period,

27



Debt Decomposition and the Role of Inflation: A Security Level Analysis for India

Table 5: Security Level Debt Decomposition for Centre & State

| Period
Start 2005- 2005- 2009- 2014-
End 2018 2009 2014 2018
Debt-GDP
Start 49.1 49.1 484  47.8
End 559 484 478 55.9
Change 6.7 -0.7 -0.6 8.1
Marketable debt
Nominal return 39.6 10.1 11.7 17.8
Inflation -37 -8.7 -19.7 -8.6
Real interest rate 2.8 1.3 -71.2 8.7
Growth rate 287 -115  -79 9.2

Non-marketable debt
Nominal return 24.7 13.2 7.5 4

Inflation 9.5 -2.7 -5.2 -1.6
Growth rate -7.5 -3.6 2.2 -1.7
Primary Deficit/GDP 23.2 1.8 13.7 7.8
Residuals 1.9 0.8 1.6 0.4

Notes:

I Entries are all in percent.

2 For each column the entry for Change in Debt-GDP is approximately equal
to the sum of rows 6, 7, 9, 11-14 following equation (5).

3- Real return for marketable debt is calculated by adding inflation component
with the nominal return component.

consistent with Table 1.

5 Is PUBLIC DEBT SUSTAINABLE?

We now take a closer look at the issue of debt sustainability for general government debt in India.?¢
The standard criterion for assessing the sustainability of public debt is to compare the nominal
interest rate (r) with the nominal growth rate, g (see Buiter and Patel (1992); Blanchard (2019)).
Debt-GDP is sustainable if » < ¢, and not sustainable if » > g. As noted earlier to obtain a
proxy for r using the aggregate data, we first calculate the “effective” interest rate. The data on

interest payments from the Ministry of Finance (Expenditure Budget), NIPFP (Long Term Fiscal

6Since our data goes up to 2018, we do not extrapolate implications for debt-GDP sustainability in the Covid-19
period (post March 2020) in India. We leave this for future work.
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Table 6: Security Level Debt Decomposition for Centre & State by Maturity

‘ Period
Start 2005- 2005- 2009- 2014-
End 2018 2009 2014 2018
Debt-GDP
Start 49.1 49.1 484  47.8
End 559 484 478 559
Change 6.7 -0.7 -0.6 8.1
Marketable debt
Nominal return 39.6 10.1 11.7 17.8
1-2 years 10.6 3 3.7 3.9
2-10 years 22 5.6 6.6 9.8
10+ years 6.9 1.5 1.4 4
Inflation -37 -8.7 -19.7 -8.6

1-2 years -10.5 -2.5 -5.6 2.4
2-10 years | -20.5 4.6 -11.1 -4.8

10+ years -6 -1.5 -3 -1.5
Growth rate -28.7 -11.5 -79 9.2
1-2 years -7.9 -3.2 -2.2 -24
2-10 years | -15.8 -6.2 -4.5 -5.1
10+ years -5 2.1 -1.2 -1.6
Non-marketable debt
Nominal return 24.7 13.2 7.5 4
Inflation -9.5 2.7 -5.2 -1.6
Growth rate -7.5 -3.6 2.2 -1.7
Primary Deficit/GDP 232 1.8 137 7.8
Residuals 1.9 0.8 1.6 04

Notes:

I Entries are in percent.

2 For each column the entry for Change in Debt-GDP is approximately equal to the sum
of rows 6,10,14, 19-22 following equation (5).

3 The entries for nominal returns for marketable debt is approximately equal to the sum of
entries for 1 year, 2-10 years, and 10+ years.

4 Real returns on the maturity tranches can be calculated by adding the nominal returns
component with the inflation component for the same maturity tranche.

Trends), and RBI pertains to combined interest payments on all liabilities. The effective interest
corresponding to the general public debt is then obtained by multiplying the interest payments with
the ratio of other government liabilities (Centre plus States) to general debt.

Figure 6 plots the effective interest rate against the nominal growth rate, g, between 1950-2018.

As the Figure shows, nominal growth rates in India have been an order of magnitude higher than
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Table 7: Announcement Effects for the Nominal Interest Rate Component

\ Period \ General Debt-GDP (%) \
Phase of Adoption ‘ Start ‘ End ‘ Start ‘ End ‘ Change ‘ Nominal int. rt. Component (%)
Pre 1959 1998 | 28.5 31.7 32 27.1
Post 1998 2018 | 31.7 56.7 25.0 30.4
Pre 1959 1997 | 285 314 2.9 25.3
Post 1997 2018 | 31.4 56.7 253 323
Pre 1959 1996 | 28.5 31.7 32 23.4
Post 1996 2018 | 31.7 56.7 25.0 34.1
Pre 1959 1995 | 28.5 33.0 4.4 21.6
Post 1995 2018 | 33.0 56.7 23.8 35.9
Pre 1959 1994 | 28.5 35.7 7.2 19.9
Post 1994 2018 | 35.7 56.7 21.0 37.6
Pre 1959 1993 | 28.5 34.3 5.8 18.2
Post 1993 2018 | 34.3 56.7 22.4 39.3

the effective interest rate on India’s public debt consistently throughout 1959-2018, 1.e., 7 < g.
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Figure 6: Effective Interest Rate Vs. Nominal Growth Rate

Figure 7 undertakes a similar exercise using the Centre-State security level debt decomposition.
For this, we consider three maturity tranches (1 year, 2-10 years, and 10+ years ) to obtain a
weighted average interest rate for Indian public debt over 2005-2018 a period during which both

Centre and State security level data are available.?” Between 2005-2018, we find that the weighted

2The details of the weighted average interest rate calculations are provided in Appendix 7.6.
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Table 8: Announcement Effect of FRBM & FIT

Security level Debt of Centre

‘ FRBM Inflation Targeting

Start 2000- 2003- | 2014- 2016-
End 2003 2006 | 2016 2018
Debt-GDP

Start 193 377 |343 38.6

End 37.7 326 |386 38

Change 183 -5 4.3 -0.6
Marketable debt

Nominal return | 11.6 4.1 7.9 5.7

Inflation -2.8 -4 -4 -2.6

Real return 8.5 0.2 3.7 3

Growth rate -2.5 9.2 2.5 -4.4
Non-marketable debt

Nominal return | 9.5 44 2.2 1.1

Inflation -0.1 -0.4 -04 -0.3

Growth rate -0.1 -1 -0.2 -0.5
Primary Deficit/GDP 3.4 0.3 1.5 0.5
Total 189 -58 |45  -05

Notes:

We use Centre securities data to analyze the announcement effects due to the FRBM
reform, as Centre securities’ data is available from 1999 and that of States only from
2004. This means that using security level general debt data would only allow us to start
from 2005 and thereby not allow us to capture the FRBM reform years. Also, Centre’s
debt is the main driver of general debt and therefore more representative of general debt.
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average interest, r, continues to be lower than g, apart from a single year 2015. This exercise
confirms the debt sustainability result over the overlapping time period (2005-2018) using the

aggregate data in Figure 6.
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Figure 7: Weighted Average Interest Rate Vs. Nominal Growth Rate

Since we have precise security level Centre-State interest rate data, the weighted average inter-
est rate is a better proxy for the “true” interest rate burden of public debt compared to the effective
interest rate from the aggregate data. We find that the sustainability of public debt in India (r < g)
over the last 15 years or so is re-confirmed by the granular Centre-State security level data. These
results suggest that while public debt in India has been stable when seen both from a historical
perspective and a more granular level, inflation played a quantitatively important role in liquidat-
ing the debt. An important caveat is that because r is rising in Figure 7, the gap between r — g
has fallen. This suggests that policy makers should be careful about a deterioration in debt sus-
tainability. The security level analysis shows that the large contribution of nominal returns poses a
challenge to debt management.

Finally, what is the impact of inflation targeting on debt sustainability? We address this by
performing the following counter-factual exercise.”® Suppose, projecting from 2018, the end of
our sample, and over an arbitrarily chosen three year period, debt-GDP was to hypothetically rise

by 10%, real GDP growth averages 6%, inflation is 4%, and the primary deficit is kept pegged to

28This exercise is purely illustrative insofar as it is based on an accounting decomposition that does not capture the
underlying mechanisms between inflation and interest rates.
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its 2018 value. What would the average nominal interest rate be across this three year period? Our
calibration yields 5.5%. If, on the other hand, we assume inflation averages 6% but we keep all
other variables constant, then the calibrated interest rate turns out to be 6%. This jeopardizes meet-
ing the r < g condition. Our results suggest that FIT has possibly helped with debt sustainability

in India.

5.1 Effects of Debt Liquidation

Debt liquidation via inflation can also be the outcome of fiscal dominance as in Reinhart and Sbran-
cia (2015). In this section we also check the volatility (measured by simple standard deviation, as
shown in Table 9), for three variables-household savings-financial and physical assets as a percent-
age of GDP, REER, and an uncertainty index as in Baker et al. (2016). We find that volatility is
more in the pre-FIT period (2003—2014) compared to post-FIT period (2014-2018).% In addition
we also look at the co-movements of these variables with inflation and growth components over
2003-2018.

Table 9: Volatility of Variables pre and post Adoption of FIT

‘ Standard Deviation

Variables | Period: 2002-2014 | Period: 2014-2018
Growth component (%) 1.78 1.00
Inflation component (%) 1.52 0.88
Household saving-GDP 1.47 0.84
REER 4.01 248
Uncertainty Index 46.02 7.86

Because of space constraints, we plot each of the above variables in the pre-FIT regime (2003-
2014) with the post-FIT regime (2014-2018) against the form of debt liquidation (inflation or

growth) in Figure 19 in Appendix 7.6.1. We find that the volatility of all the variables (including

2We obtain the data on the real effective exchange rate from FRED (2020b). The data for household savings has
been obtained from MOSPI (2012) and MOSPI (2020). Our analysis is from 2003-2018 because of the availability
of the uncertainty index data from 2003 onwards. The inflation and growth components are obtained from the annual
debt decomposition exercise. A high value for each component implies higher debt liquidation.
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the components) was higher when compared to the post-FIT years. The drop in volatility is con-
siderably higher in the inflation component and the uncertainty index when comparing the pre-and
post-FIT years. When looking at the co-movement in the whole time period (2003-2018), we find
that the relation between the inflation component and the uncertainty index is positive. The overall
co-movement between the growth component and the uncertainty index is negative, even though
in some periods (2008-2014), the co-movement is positive with a correlation of about 0.65. De-
spite the positive correlation between uncertainty index and growth component during 2008-2014,
for the overall period (2003-2018) correlation is negative (-0.22) and that in the post-FIT years
(2014-2018) it is -0.89. We also find that there is a positive co-movement between the REER and
the growth component, but negative between the inflation component and the REER. This suggests
inflation induced pressure on the Indian Rupee to depreciate. Finally, while the co-movement be-
tween the inflation and growth components with household savings is less clear, in the post-FIT

period, the growth component co-moves positively with household savings.

6 CONCLUSION

We assemble a novel data-set on Indian public debt that contains consistently defined aggregate
annual components from 1951-2018, and Centre-State security level data from 2000-2018. Our
debt decomposition on the aggregate data between 1959-2018 shows that inflation is the dominant
component in reducing India’s public debt. We also examine India’s debt dynamics across three
major reforms: the dismantling of administered interest rates by 1998, the passing of the FRBM by
2003, and the de-facto adoption of FIT in 2014. By quantifying the impact of inflation on India’s
debt dynamics, our paper helps feed the debate on the adoption of FIT in India.

Next, we undertake a debt-decomposition following Hall and Sargent (1997, 2011) using out-
standing Centre and State security level data between 2005-2018. We find higher contribution
from inflation and growth towards reduction in debt-GDP during the high inflationary and growth
years. Also, post-FIT the contribution of inflation drops. We show that nominal returns on the

marketable and non-marketable portions of the Centre’s debt account for the highest contribution
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in explaining the change in public debt. This suggests that the nominal interest rate is the predomi-
nant component driving the change in the debt-GDP ratio during this period. The large contribution
of nominal returns, at least in the accounting sense of Hall and Sargent, therefore poses a challenge
to debt sustainability and debt management in India.

Inflation’s growing contribution since 1951 to lowering public debt lends support to the hy-
pothesis that the sustainability of Indian public debt has been helped by debt liquidation in an
environment of fiscal dominance. While we find that » < g in both the aggregate data and the se-
curity level data, the latter shows a narrowing of  — g. Our analysis therefore highlights a potential
risk that the nominal interest component of public debt poses for debt-GDP dynamics. We also find
that in the pre-FIT period volatility in the variables associated with fiscal dominance was higher.
This suggests a possible link between debt liquidation via inflation and its impact on volatility and
uncertainty in the economy, an aspect of fiscal dominance that we hope to develop in future work.

Our results can be extended in a few directions. Both the aggregate and security level de-
compositions are general enough to permit a range of counter-factual experiments that back out
the required inflation rate, interest rate, primary deficit, and growth rate to meet a particular debt-
target with a particular maturity structure. This would quantify the trade-offs confronting policy
makers, that ex-ante, may not be obvious. Our study has also not looked at the impact of financial
market uncertainty, via bond markets, as in Kim et al. (2021), on debt-GDP dynamics. This could

be an important direction for future research.
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7 TECHNICAL APPENDIX (FOR ONLINE PUBLICATION)

7.1 Data Description

In this section, we add to the discussion in the paper on data description. In India both Centre and
States can raise debt by issuing government securities (or G-sec in short). A G-sec is a tradeable
instrument that can be both short-term (like treasury bills) or long-term (dated securities) in nature.
Treasury bills are securities of maturity one year or less and dated securities are those with maturity
more than a year. In India the Central government issues both treasury bills and dated securities
and the States issue only dated securities, mostly consisting of State Development Loans (SDL).
In this paper we consider aggregate and security level debt data for both Centre and States. The
aggregate debt data for both Centre and States is collected from 1951-2018 and that for security

level data it is from 1999-2018.

7.1.1 Aggregate Debt: Centre and States

Public debt for the Centre includes debt contracted under the Consolidated Fund of India and as
liabilities under Public Account. The aggregate Centre debt classification is shown in Figure 8.
Other than public debt government also receives funds as liabilities under Public Account whose
classification is shown in Figure 9.

A similar classification of debt and liabilities exist for the States with some exceptions. Unlike
the Centre, the States cannot raise debt in the international market and thus external debt is absent
for the States. Also, States cannot issue treasury bills and thus issuance of debt for the States is
restricted to long-term instruments i.e., those with maturity more than a year. Figures 10 and 11

shows the details of States’ debt and liabilities.
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7.1.2 General Debt and Liabilities

For the analysis we use general public debt that includes both Centre and States’ public debt.

Accordingly, we make adjustments that account for common items and is calculated as follows:

General debt = Centre debt + States debt
— States investment in Treasury bills of Centre (7.7)

— Loans from Centre to States

where,

Centre debt = Internal debt + External debt
= Marketable 4+ Non-Marketable + External debt
= Dated securities + Treasury bills (91-day + 364-day + 182-day)
+ 14-day treasury bills
+ Special securities issued in conversion of treasury bills
+ Compensation and other bonds
+ Other special securities issued to international financial institutions/Special floating bonds

+ NSSF Securities + Others + External debt
(7.8)

External debt is considered at historical exchange rate instead of current exchange rate as the
former is available from 1950 onwards and the latter is available from 1974 onwards. External
debt data at historical exchange rate from 1974—1980 is taken from NIPFP and the relevant data

post 1980 is taken from RBI.
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State debt = Marketable debt 4+ Non-Marketable debt
= Market loans
+ Borrowings from NSSF
+ Compensation and Other Bonds (7.9)
+ WMA from RBI
+ Loans from Centre

+ Loans from banks and other financial institutions

It is important to note here that in our analysis we do not include liabilities for both Centre and
States. Liabilities are not used by the government to fund the deficit and debt is directly related
to funding of deficits. Since our analysis involves decomposition of debt we therefore consciously
exclude the liabilities. In our decomposition exercise we look at primary deficit and not fiscal
deficit. Fiscal deficit includes interest payments, whereas, primary deficit does not. In our debt
decomposition exercise we use primary deficit because we account for the role of nominal interest
rates as a separate component. Therefore, we only include those government funds that has a direct
bearing on the primary deficit. The items under public debt for both Centre and State are directly
related to the primary deficit whereas those under liabilities are not associated with funding the
deficit (Ministry of Finance, 2012).

When considering the general debt-GDP we do find that around that around 2000 there is a
substantial increase in the ratio that i attributable to the Sth Pay Commission. Figure 13 suggests

that the rise in the debt-GDP around 2000 is both a Centre and State phenomenon.

7.1.3 Debt Components-NSSF, Non-marketable debt

An important feature of India’s public debt is the role played by the National Small Savings Fund

(NSSF). When considering the Centre’s total liabilities i.e., public debt and other liabilities, the
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NSSF enters both (Ministry of Finance, 2019). Specifically, out of the total NSSF corpus, special
securities were first issued by the Centre in 1999-2000 and thus featured as an item listed as
‘NSSF securities’ under the non-marketable portion of the debt. As can be seen from Figure 12,
since 2000, NSSF securities have been the main driver of the non-marketable debt of the Centre
contributing on an average about 46% to non-marketable debt from 2000-2018 with the highest
share being that for 2004 at about 72%.>° However, the share of the NSSF in the total debt of Centre
for the same period averaged 12%, recording a maximum value of 24% in the year 2000. A similar
result is observed for the States so that ‘NSSF borrowings’ (an item listed under non-marketable
debt for the States) was also the main driver, and averaged about 59% of the non-marketable debt
of States during the same period with the share reaching 68.5% in 2011. In terms of the share of
NSSF borrowing in total State debt the average was about 29% and the highest was recorded in

2007 when it was about 47%. 3!
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Figure 12: Share of Components in Non-Marketable debt of Centre and States (2000-2018)3>

3Prior to 2000 the data reports zero issuance of NSSF securities. This is because a change in the system of
accounting for loans to States and UTs were brought about in the budget of 1999-2000. As per the new accounting
system small savings collections were to be credited to the “National Small Savings Fund” (NSSF) and all withdrawals
by the depositors would be made out of the accumulation of the fund. The balance amount in the fund would then
be invested in the Centre and State government securities. Thus, all investments in the Central securities would be
reckoned as part of the internal debt of the Centre from 1999-2000 onwards and the total small savings collection
would not appear as part of the Centre’s fiscal deficit.

31Pyblic finances, between 19962005, witnessed a deterioration reflecting a variety of factors such as the decline in
tax revenue because of the cyclical downturn in economic activity, and the effects of the Sth Pay Commission. Central
revenue expenditure increased from 11.8% of GDP in 1996 to 13.2% in 2001. The combined (Centre plus State) fiscal
deficit in 2001-02 (about 10% of GDP) was higher than that in 1990-1991 (about 9% of GDP). See Mohan (2007).

32 Note: Percentages are calculated from average of the variables from 2000-2018.
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Figure 13: Debt-GDP:General, Centre & State

7.1.4 Security level data: Centre And States

For the security level debt decomposition we also consider general debt, i.e., debt for the Centre
and States. We begin by looking at the securities issued by the Centre and States. For both Centre
and States we look at securities issued and not matured as of end March every year. For Centre
securities our data begins from 1999 and for State securities data starts from 2004.

The Centre securities’ data is collected from Status Papers published by the Ministry of Fi-

nance.>?

We consider all outstanding Centre securities since 1999. We track each of these se-
curities until maturity and collect the face value outstanding as of end March each year for each
security. We then retained only those securities for which the amount outstanding was equal to the
aggregate debt value for a particular year.** From the selected securities by keeping track of the
month and year of maturity of each security we constructed the principal and coupon matrices used
in our analysis. So that across each year we have principal and coupon entries under maturities of
one year, two years, three years etc. until 30 years. This is obtained by summing over the principal

and coupons coming from all securities. For the price series we used the yield to maturity data

from RBI.

33Status Papers are published every year since 2010.

3This criterion of matching the outstanding debt in each year led to many securities being dropped out and eventu-
ally led to the start year of the analysis to be 2000. An alternative data source could have been the data from RBI that
started from 1996. However, one limitation of using that dataset was that the relevant table reported only securities
issued in a particular year. This meant we would miss out on the securities that were issued prior to 1996 and had not
matured as of 1996.
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For State securities the procedure and criteria used to select the securities was similar to that of
the Centre’s. Our main data sources were the Statements on State Government Market Loans from
the ‘State Finances: A Study of Budgets’ (Reserve Bank of India, 2004) for various years, Public
Debt Statistics from RBI, and RBI Press Releases.’ We collected the security level data for each
State and taking into account the fact that there were cases when the States have been bifurcated.
This was the case for Bihar, Madhya Pradesh, and Uttar Pradesh. In such cases the loans pertaining
to the public debt were bifurcated in the population ratio of: 74.71% and 25.29% for Bihar and
Jharkhand, respectively. For Madhya Pradesh and Chattisgarh the division was 73.4% and 26.6%,
respectively. Finally, it was about 95% and 5% for Uttar Pradesh and Uttaranchal, respectively.
The face values for such securities had been populated accordingly. Also, in order to calculate the
principal and coupon matrices we required data on the issue date, specifically, the issue month was
important as it would then help guide as to when the coupons were due. In order to trace when
certain securities were issued, we fetched data for the issuance of SDLs from RBI. Three sources
were used for this: Auction data (2006-2018), SGL data (1996-2002) and various press releases
(Tap Sales).

7.2 Comparison with Buiter-Patel Public Debt series

As mentioned in the Introduction, Buiter-Patel (henceforth, BP) uses the following definitions for

their public debt series:

CDD: Internal debt of the central government less net credit outstanding from the Reserve

Bank of India; plus liabilities on account of small savings fund and other accounts.

SDD: Rupee denominated market and other loans of state governments (excluding loans and
advances from the central government) less net credit outstanding from the Reserve Bank of

India; plus provident funds etc.

PEDD: Long-term Rupee denominated debt of public enterprises not held by government.

35See State Government Market Loans. This statement is not available for 2005 and hence the list of securities
outstanding in 2005 have been populated using 2004 and 2006 data.

47


https://rbidocs.rbi.org.in/rdocs/Publications/PDFs/22ST_300920196C57946233AD4518B168C52336B60BDA.PDF

Debt Decomposition and the Role of Inflation: A Security Level Analysis for India

NTDD: CDD+SDD+PEDD (excluding Rupee short-term public enterprise domestic debt,

or STPEDD, reported above, for which data is unavailable prior to 1990-91).

NTDD: Net total domestic debt.

TFD: Foreign currency public and publicly guaranteed long-term debt plus use of IMF credit

plus imputed short-term public debt.

GTD: Gross total debt (NTDD + TFD).

R: Official foreign exchange reserves including gold and special drawing rights.

NTFD: Net total foreign debt (TFD — R).

NTD: Net total debt (NTDD + NTFD).

BP’s debt series consists of liabilities and is therefore not purely debt. Our debt series (hence-
forth, Das-Ghate or DG-series) consists of purely those that are classified as Debt and excludes
Liabilities. We follow the definition of debt as laid out in the Status Papers. In particular, our
reason for not including liabilities in our analysis stems from the fact that we use the government
budget constraint (GBC). Among other variables included in the GBC primary deficit plays an im-
portant role in affecting debt. Since liabilities are not related to deficit we use debt in our analysis
without including liabilities.

One difference between the two datasets comes from the inclusion of debt issued by the Pub-
lic Sector Enterprises-BP includes it whereas DG does not. The relevant variable in the Buiter-
Patel(2006) paper is PEDD (equals the ratio of Public Sector Enterprises as a share of GDP).
Between 1971-2004 on an average as a share of GDP it was about 3% (2.91%) reaching a max-
imum of about 6% (5.8%) in 1999 and was 0.2% in 1979. Although we agree that inclusion of
PEDD is warranted in an analysis of public debt but given the magnitude of PEDD it will not make
any substantial difference to the results.

Secondly, BP’s data series spans 1971-2004 whereas DG series (specifically, the aggregate debt

data series spans 1951-2018). Our aggregate debt decomposition analysis though starts roughly
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from 1960 given the availability of reliable data for all variables required for the decomposition.
Specifically, our inflation data starts from 1958 and therefore we had to start our debt decomposi-
tion analysis from 1959.

Another major difference between BP and our series comes from the treatment of the external
debt data. External debt data for BP is valued at current prices whereas we consider the same
valued at historical prices. The reason being that external debt data at historical prices could be
extended back until 1951 and the external debt data at current prices were available from 1975
onwards. Also, we follow the Status Paper (published by the Ministry of Finance since 2010) in
defining external debt to be the sum of multilateral and bilateral debt. On an average from BP,
on the other hand, consider the external debt to be the sum of long-term and short term external
debt. Long term external debt consists of multilateral debt, bilateral debt, IMF credit, trade credit,
commercial borrowings, NRI and FC deposits and rupee debt. Figure 14 shows the external debt
series from BP as it compares with our external debt data series. Since BP uses external debt at

current prices we also show the external debt at current prices from our dataset.

Percent

Total Foreign Debt(Buiter-Patel)
------- External Debt-GDP (Hist, Das-Ghate)
------ External Debt-GDP (Curr, Das-Ghate)

Figure 14: Comparison of External Debt BP-DG

Below is a comparison plot of BP and the DG debt-GDP series.

Therefore, given the differences in approaches/definitions used by BP and ours, the series from
BP that best compares with our series is the “Gross Total Debt”. In figure 15 we compare “Gross
Total Debt” (the comparable Debt-GDP series from Buiter-Patel) with the debt-GDP series used

by Das-Ghate, “General Debt-GDP” (this is the debt-GDP series with external debt calculated at
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historical prices). Since Buiter-Patel use external debt at current prices we also added the “General
debt-GDP” series at current prices from Das-Ghate dataset.

Our debt definitions are as follows:
Centre debt: Marketable debt + Non-marketable debt + External debt (historical prices)
States debt: Market loans+ Non-marketable debt

General debt: Centre debt + States debt - States investment in Treasury Bills of Centre -

Loans from Centre to States.

7.3 Debt Decomposition: derivation of equation (2)

In this section we derive the debt decomposition equation (2) for aggregate debt as in Section 3.1.

Consider the following GBC:

By=(14r1)Bi1 + G — T, (7.10)

where B; is the debt in rupees at the end of period ¢ and B;_; is the debt with which government
enters period ¢. The nominal interest rate on the debt is denoted by r;_;, with G; and 7} denoting

the government spending and tax revenue during period ¢, respectively. If Def; denotes the primary
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deficit (i.e., Def; = G; — T;) then equation (7.10) can be re-written as:

Bt = (1 + Tt,l)Bt,l —+ Deft (711)

Let P, and Y; denotes the price-level and the output (RGDP) in time ¢. Then the above equation

can be further written as:

B,
ne

Bi1 P1Y,_y Def;
= (1 _ 7.12
tr) 5=y h v T hy, (7.12)

Letting b, denote the real debt-GDP ratio at time period ¢, 7; the gross inflation rate, g; the real

growth rate of output, and def; the real primary deficit, then

(1 + 7"75_1)

= T+ g

bi—1 + def; (7.13)

Using standard approximations, we can write the above equation as
bt = (]. + Tt—1 — T — gt)bt—l + deft (714)

Equation (7.14) can be used to express the difference between debt-GDP between periods ¢ and
t — 1. This is given in equation (7.15) and suggests that the change in the debt-GDP ratio between
two consecutive periods is positively affected by the nominal interest rate and the primary deficit,

and negatively by inflation and the real growth rate, i.e.,
by — by = (re—1 — T — g¢)by—1 + def; (7.15)

If we iterate backward on equation (7.15) to account for the change in debt-GDP ratio between any

two arbitrary time periods (say ¢ and 7) we obtain,

T—1

by — by = Z [(Tt—l—z‘ — Tii — Ge—i)be—1-5 + deft—i]

1=0
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which can be written as

T—1

bo=bir=> [(naibia )= (M) = (gibia )+ defy ] (7.16)

- Nominal return Inflation Growth rate Primary deficit/surplus

which is equation (2) in Section 3.1

7.4 Centre-State Borrowing

We provide more details on the nature of Centre-State borrowing as described in Section 3.3.4.
Below is a table showing the result from the debt-decomposition for States. In the Indian context
the Loans from the Centre was a sizeable component in total State debt (between 1960-2000, on
an average the share of loan from Centre was about 78.5%). See figure below. Post 2004 Loans
from the Centre fell and the Market loans for the States picked up as in the Figure. Following
this fact we undertook the debt-decomposition for the States between 1990-2018 with 2004 as the

break year to see how the components line up as reported in Table 2.

30000
1
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|

Percent

10000
|

0
L

Loans from Centre
------- State debt

==u== = Market Loans (SDLs)
------ Non-marketable debt

Figure 17: Centre Loan, Marketable and Non-marketable debt of State

7.5 Residuals Across Centre & States

We find from the aggregate debt decomposition analysis with general debt residuals that are com-
paratively higher than in the case of decomposition with security level debt data. To check if the

residuals change under different specifications of debt we undertook the decompositions with Cen-
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tre debt only and State debt only alongside the general debt. This is reported in Table 10 below.
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Change in State Debt (year-on-year)
Change in Loan from Centre (y

Change in SDLs (year-on-year)

/ear-on-year)

2020

Figure 18: Change in Centre Loan and Market Loans for States

Table 10: Residual Comparison Across different Specifications of Debt

Period | Debt-GDP (LHS) | Components (RHS) | RHS

Start End | Start End Change | Nominal in- Inflation Growth Deficit Residual | Total
terest
General Debt
1959 1963 | 28.5 324 3.9 0.8 -3.5 -5.0 3.6 7.9 3.9
1963 1972 | 324 39.0 6.6 2.2 -20.4 -12.5 7.1 30.1 6.6
1972 1981 | 39.0 30.0 9.0 3.2 -24.6 -11.3 12.3 11.4 -9.0
1981 1990 | 30.0 35.0 5.1 7.5 -26.5 -15.1 27.3 11.8 5.1
1990 1999 | 35.0 325 -2.5 15.4 -30.5 -14.5 18.4 8.7 -2.5
1999 2008 | 32.5 51.7 19.2 16.2 -20.6 -33.2 7.9 48.9 19.2
2008 2018 | 51.7 56.7 5.1 12.2 -41.8 -24.3 9.4 49.6 5.1
Centre Debt
1959 1963 | 26.2 28.8 2.6 0.7 -3.2 -4.5 4.2 5.3 2.6
1963 1972 | 28.8 34.7 5.9 2.0 -18.3 -11.2 4.9 28.5 5.9
1972 1981 | 34.7 26.9 -7.8 2.8 -22.1 -10.0 9.0 12.5 -7.8
1981 1990 | 269 31.8 4.8 6.8 -24.1 -13.7 19.7 16.1 4.8
1990 1999 | 31.8 28.2 -3.5 13.8 -27.3 -13.0 10.7 12.3 -3.5
1999 2008 | 28.2 37.1 8.9 12.4 -15.4 -24.5 1.2 35.2 8.9
2008 2018 | 37.1 39.7 2.6 8.9 -30.4 -17.5 5.8 35.9 2.6
State Debt

1959 1963 | 11.9 16.3 4.4 0.4 -1.6 2.2 0.3 7.5 4.4
1963 1972 | 163 17.5 1.3 1.1 -10.2 -6.0 0.6 15.8 1.3
1972 1981 | 17.5 144 -3.1 1.6 -12.6 -5.7 1.3 12.2 -3.1
1981 1990 | 144 16.0 1.6 34 -12.2 -6.9 4.8 12.5 1.6
1990 1999 | 16.0 15.3 -0.7 6.9 -13.6 -6.4 4.1 8.4 -0.7
1999 2008 | 153 194 4.1 6.7 -8.5 -13.7 3.1 16.5 4.1
2008 2018 | 194 19.3 -0.2 4.1 -14.0 -8.2 3.0 15.0 -0.2
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7.6 Debt Sustainability Equation

The weighted average interest rate in Section 4 is calculated as follows. The Centre securities’

weighted average interest rate is given by:

rycen,m rycen,m 30 Bcen,m

cen cen 1t cen J,t cen )
T =T + g = ~ + E Tit 7= =
t cen,m cen,nm cen,m cen,nm J;t cen,m cen,nm
T(BT 4 B PB4 B e (B 4 B
r>cen,nm
1,
+ Tgen’nm rcen,m Hcen,nm (7 17)
(B + B

where, 755" and BCen "™ is the interest rate and the corresponding marketable debt for j-year maturity
tranche of Centre securities at time ¢ for j = 1,2 — 10, 104 years. And r{™™™ and B{™™™ is the
interest rate and the corresponding non-marketable debt at time ¢ for Centre.

The States’ securities’ weighted average interest rate is given by:

sta,m 10 rHsta,m Bsta,m
sta __ _sta 1,t qta 75t sta
Ty = rl,t Hsta,m Hsta,nm + T’ sta,m sta,nm + sta,m Hsta,nm
(B, + B; ) (B + B ) (B + B
Jj=
rsta,nm
1,t

sta,nm
+ 7y

rsta,m Hsta,nm (718)
(B;™™ + B™"™)

where, rS‘a and B““ "™ is the interest rate and the corresponding marketable debt for j-year maturity
tranche of States’ securities at time ¢ for j = 1,2 — 10, 10+ years. And 75" and B{"*™ is the
interest rate and the corresponding non-marketable debt at time ¢ for the States.

The Centre and States’ securities’ weighted average interest rate is therefore given by:

cen cen,m qta sta,m 10 cen cen m sta osta,m
P _ (Tl,t Bl,t 1 tB ) + Z ( Tyt B + rj,tBj,t )
t - rycen,m rycen,nm sta,m Hsta,nm D, cen,m cen,nm Fsta,m [Hsta,nm
(BE™™ 4 B{e™™ 4 By 4 B (BT 4+ BT 4 B 4 B
cen cen m sta sta m cen,nm 7ycen,nm sta,nm rHsta,nm
z : cen,m cen,nm sta,m sta,nm rcen,m rcen,nm [Hsta,m rsta,nm :
311 (B +B +B +B ) (B + By + B;*™ + B*™™M)

where, 755" and Bf;mm is the interest rate and the corresponding marketable debt for j-year maturity
tranche of Centre and States’ securities at time ¢ for j = 1,2 — 10, 10+ years. And r{*™"™", 73",
and BS™™ | BS@MM are the interest rates and the corresponding non-marketable debt at time ¢ for

Centre and States, respectively.
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7.6.1 Debt Liquidation

The Figure below shows the co-movements across relevant variables pre and post adoption of FIT.
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7.7 Data Sources

Table 11: Data Sources

Variable Source Time period Remarks
Outstanding debt as of end March 1950-1980
Centre each year from Long Term Fiscal
Trends published by NIPFP.
Aggregate debt
Outstanding debt as of end March 1981-2018 The Ministry of Finance started publishing
each year from Status Papers pub- Status Paper on Government Debt from 2010.
lished by Ministry of Finance.
Outstanding debt as of end March 1951-1980 Long Term Fiscal Trends had State debt data
States each year from Long Term Fiscal going back till 1951, though two components
Trends published by NIPFP. of State debt data (Provident Funds etc. and
Loans from other banks and institutions) are
missing from 1951-1959. We merged the data
from NIPFP with that of Ministry of Finance
to have the data from 1951 onwards.
Outstanding debt as of end March 1981-2018
each year from State Finances from
RBL
Centre Status Paper Appendix Table: HB2: 2000-2018 This dataset dataset is from 2000-2017. The
Security level debt Outstanding Central Government Se- 2018 data is appended from Status Paper
curities. 2017-2018.
States State Finances Statement 25: State 20052018 This statement is not available for 2005 and
Government Market Loans. hence the list of securities outstanding in
2005 have been populated using 2004 and
2006 data.
GDP DBIE from RBI 1951-2018
Inflation CPI data from OECD/RBI (Base year 1958-2018 CPI Industrial Workers (CPI-IW).
2001).
Combined Interest payments on all 1951-1980 We use “Effective” interest rate for our debt
Interest rate liabilities from Long Term Fiscal decomposition exercise. The details of the
Trends published by NIPFP. calculation are provided in the paper.
Combined Interest payments on all li- 1981-2018
abilities from RBI.
Combined Gross Primary Deficit 1951-1980 The numbers coming from Long Term Fis-
Primary Deficit from Long Term Fiscal Trends pub- cal Trends are revenue expenditure and capi-
lished by NIPFP. tal expenditure (net of loan recovery).
Combined Gross Primary Deficit 1981-2018 The numbers coming from RBI are calculated
from RBI. as: Total expenditure (Table 96, RBI) minus
Loan Recovery (Table 95, RBI).
Notes:

1 NIPFP is National Institute of Public Finance and Policy.
2 RBI is Reserve Bank of India.

3 DBIE is Database of the Indian Economy
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