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Abstract 

 

 

Public debt is indispensable for developing economies, particularly in the initial stages of 

economic development, as these economies lack sufficient resources to guarantee full 

employment. In order to achieve full employment, government borrowing is expected to boost 

the demand for labour by expanding investment in infrastructure and other key sectors of the 

economy. However, a prolonged period of a high debt-to-gross domestic product (GDP) ratio 

often poses challenges if it is unsustainable for an economy. Public debt is unsustainable if the 

present value of a country’s future surplus is not enough to repay the public debt and service 

costs (Finance and Development, 2020). Consequently, future generations will likely bear the 

brunt of public debt accumulation.  

Among other emerging economies, while examining the composition of India's external 

and internal public debt, internal debt as a proportion of the GDP has increased consistently. 

In contrast, a downturn has been detected in the government’s external financing during the 

period 2011-2017. Since 2017, the country’s external borrowings have begun to rise. In 

addition to the global financial crisis (2008) and recurrent business activity slumps, the recent 

pandemic has created an anomalous setback. Amid these uncertainties, efforts by the central 

government to curtail the debt to 40 per cent of GDP by 2025, however, appears impossible. 

Further, due to the COVID-19 crisis, the fiscal deficit and debt-to-gross state domestic product 

(GSDP) ratio have increased to more than 3 per cent and 31 per cent, respectively, in the year 

2020-21, considered unsustainable. 

In concern to this, the study aims to investigate the relationship between public debt 

and India's economic growth; to examine the determinants of public debt accumulation in India; 
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and determine the debt threshold and debt sustainability at the national level as well as at the 

state level.  

Briefly, the data for achieving the objectives mentioned above are sourced from various 

databases such as World Development Indicators (WDI, World Bank), World Economic 

Outlook (WEO, IMF) study, Reserve Bank of India, Indiastat, and various other sources. The 

prominent methods used in the study to accomplish the objectives are a) the Autoregressive 

Distributed Lag (ARDL) Bound Test, Bayer and Hanck for examining co-integration among 

the variables, b) the Granger Causality test for checking the direction of the causality, c) 

Autoregressive Moving Average for forecasting, d) Structural Equation Modelling (SEM) 

technique for determining the factors of debt, e) Quantile regression technique for examining 

the non-linear relationship among the variables, and f) construction of index using PCA 

approach. 

The study's findings suggest a statistical relationship between public debt and economic 

growth in the long run. The test results confirm the unidirectional causality, running from 

public debt to economic growth in the case of India. The results further reveal that among 

various macroeconomic variables, debt servicing, inflation, and military expenditure are India's 

key determinants of debt. Moreover, as expected, economic development negatively affects 

public debt, suggesting that public debt accumulation tends to decrease with the progress in 

economic development. India has already crossed the debt threshold of 74.07 per cent, partly 

triggered by the acceleration of public expenditure during the COVID-19 pandemic. 

Furthermore, while rising public debt negatively affects primary surplus, sound institutional 

quality significantly reduces this effect and stimulates economic growth.  

While investigating the optimal level of debt, beyond which further accumulation can 

negatively affect the growth of each state, the study discovered that the effect of each factor 

varies with the state-specific level of debt. This implies that the policy implementation should 



viii 
 

be heterogeneous across the states. The results of the debt sustainability index revealed that 

almost half of India comes under the unsustainable debt category. Mostly, the states falling 

under the northern and southern regions are severely affected by the COVID-19 pandemic. The 

crises lead to a high rise in debt and a reduction in revenue generation. The study suggests that 

Pondicherry is a highly debt-sustainable state, while Jammu and Kashmir fall under the highly 

unsustainable state. 

Policymakers can adopt a more prudent approach in curbing the soaring debt and 

keeping to the path of sustainable growth. Although the risk for India is moderate, the 

unprecedented rise in public debt has become a major cause for concern, and it poses a severe 

threat to achieving sustainable growth. It is believed that the timely implementation of policies 

to improve fiscal sustainability could help increase the country's liquidity position. In addition, 

it is essential to favour public debt's productive utilization to impact economic growth 

positively. The study highlights the need for considering a threshold level of public debt beyond 

which the economy cannot acquire funds on credit. It is acknowledged that the increased debt 

after a specific limit could negatively impact economic growth. The government should focus 

on expanding its primary surplus so that debt servicing can be improved and timely debt 

repayments can be made to avoid the burden of increased interest liabilities. 

Keywords  

Public Debt, Sub-national Debt, External Debt, Internal Debt, Economic Growth, Economic 

Development, Debt Threshold, Debt Sustainability, Fiscal Deficit, Institutional Quality, HDI, 

Bayer-Hanck, ARDL, Structural Equation Modelling, Quantile Regression, Index, States, 

Region, India 
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CHAPTER 1  

Introduction 

 

1.1 Background  

 

Debt is an obligation. In general, debt is incurred by individuals, households, and governments. 

If the government incurs the debt, it is called public debt. In other words, it is an obligation for 

the future generation to repay the principal and the interests. In economics parlance, public 

debt is a widely used mechanism to offset the difference between government revenue and 

expenditure as a proportion of GDP. It is defined either narrowly or broadly. While the narrow 

definition of public debt includes the budgetary deficit of the central government, the broader 

definition refers to all the outstanding liabilities of central, state and local governments at a 

particular period.  

According to conventional wisdom, a country incurs debt when it witnesses war or 

unforeseen calamities. Typically, public debt as a percentage of GDP in developing or low-

income countries is more than in developed or industrialized countries. It is one of the 

instruments of fiscal policy. Strictly speaking, it has two components:  principal and interest 

payments. The debtor pays both principal and interest at a predetermined date to the creditor. 

It is worth noting that a country may be indebted to many creditors. 

 

 

 

 

 

Note: Public debt and debt has been used interchangeably in the thesis. Here, debt implies public debt only.  
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The remaining part of this chapter is structured as follows. Section 2 provides the 

different sources of public debt, broadly touching upon both internal and external sources of 

public debt. Section 3 explains the nexus between economic growth and public debt and the 

role of crisis in affecting public debt and economic growth. Section 4 highlights the 

determinants of public debt, including many macroeconomic factors, specifically focusing on 

economic development and natural resource rents. Section 5 elaborates on debt threshold and 

debt sustainability issues among Indian states and India as a whole. Section 6 lays out the 

rationale for undertaking this study. Section 7 presents the objectives of the study, followed by 

an overview of the data sources and methods used in the thesis given in section 8. Section 9 

explains the significance of the study. The last section gives the outline of the remaining 

chapters of the thesis.  

1.2 Sources of Public Debt 

 

As illustrated in Figure 1.1, there are two sources of debt: internal and external. All the 

central government liabilities engaged against India's Consolidated Fund of India (CFI) are 

considered central government debt or public debt. Public debt can be classified into two terms 

that are internal and external debt, based on the sources of the debt accumulation, as shown in 

Figure 1.1. Internal debt comprises marketable and non-marketable debt. While marketable 

debt consists of the government’s dated securities and treasury bills, non-marketable debt 

includes 14 days’ intermediate treasury bills (T-bills) granted to different state governments, 

union territories, and central banks. It also consists of the issue of securities against small 

savings, special securities to public sector banks and EXIM banks, securities to international 

financial institutions (IIF), Reserve funds and deposits, compensation and other bonds, etc. 

Total liabilities represent the outstanding debt due to the fiscal operations and consolidations 

of the central government (Ministry of Finance, 2022). 
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Figure 1.1 

Sources of Public Debt 

 

 
Source: Author’s elaboration from Budget documents of the Government of India (2022) 

 

External debt is classified in two major terms, i.e., short-term debt and long-term debt. 

Long-term debt comprises multilateral, bilateral, commercial borrowings, NRI deposits, and 

others. Here, others* represent the borrowings from international financial institutions such as 

the IMF, World Bank, and other foreign commercial banks and foreign governments. Public 

debt is generally measured as a country's gross domestic product (GDP) ratio. The ratio tends 

to rise when an economy records low inflation (high real interest rate) and growth rates.  
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1.3 Public Debt: Exploring the Relationship 

 

1.3.1 Public Debt and Economic Growth: The Nexus 

 

Most economists consider public borrowing necessary for emerging economies to enhance 

their economic stability and sustainable growth, as such economies are often constrained by 

financial resources, particularly in the initial phases of development. From a macroeconomic 

perspective, public debt is a double-edged sword. On the one hand, government borrowing is 

indispensable for developing economies, as these economies lack sufficient resources to 

guarantee full employment. To achieve full employment, government borrowing is expected 

to boost the demand for labour by expanding investment in infrastructure and other key sectors 

of the economy.  In short, public debt is justified as it provides long-term benefits to the nation. 

 

On the other hand, as noted by Krugman (1988), beyond the desired level, public debt, 

which differs across countries, often poses a major threat to achieving potential growth because 

it involves an enormous repayment cost in the future. As a result, substantially high public debt 

is likely to put the nation in a perpetual debt trap, leading to inefficient utilisation of funds and 

increased service costs (Pegkas, 2018; Mhlab & Phiri, 2019). A prolonged high debt-to-gross 

domestic product (GDP) ratio often poses challenges if it is unsustainable for an economy. 

Public debt is unsustainable if the present value of a country's future surplus is not enough to 

repay the public debt and service costs. As a consequence, future generations are likely to bear 

the brunt of public debt accumulation.  

 

In the aftermath of the global financial crisis in 2008, it is increasingly being recognised 

that the sluggish growth of the business, coupled with the crippling level of public debt, tends 

to stifle not only the ability of a country to honour the obligation of debt repayment but also its 

fiscal policies (Alper & Forni, 2011). In sum, an excessive level of public debt can potentially 
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affect the stability of an economy, capital formation, and consumption expenditure (Pegkas, 

2018).  

 

1.3.2 Debt and Crisis 

 

It is worth noting that a series of crises in the past has played a significant role in slowing down 

the growth of emerging economies (Klein and Salvatore, 2013). Previously, the global financial 

crisis and post-war crisis left the under-developed and developing economies in deep recession 

and made them dependent on borrowings for survival. Likewise, the world economies are 

drowning due to the COVID-19 crisis (Salvatore, 2020). Moreover, the economic growth 

prospects remain highly uncertain as variants of COVID-19 are spreading quickly in many 

countries—the continuous occurrence of new variants of the coronavirus creating prolonged 

economic disruptions. The resurgence of economies from such an unprecedented crisis varies 

depending on the dynamic and effective policy implementation (International Monetary Fund, 

2021). 

 

Concerning the ongoing COVID-19 pandemic, IMF predicts high debt-GDP ratios for 

several economies, including developed and developing economies. It is reasonable to argue 

that the impact of the COVID-19 pandemic on public debt is enormous. For instance, 

considering the prevailing crisis, introducing emergency spending measures in 2020 due to a 

persistent rise in COVID-19 cases was inevitable. Several economies collapsed due to the 

unexpected and sudden lift in healthcare expenses. The governments are still facing a 

slowdown in their potential GDP growth. Such disruptions and health crises make economies 

more vulnerable, pushing them into the vicious circle of debt accumulation. The global 

pandemic has increased the debt liability of many economies to an extent higher than ever. 

Consequently, the question of the fiscal stability of economies has again been raised. The same 

question arises regarding the stability and sustainability of India and Indian states. 
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1.4 Factors Determining Public Debt 

 

1.4.1 Economic Development and Other Macroeconomic Factors 

 

An analysis of the current studies on public debt provides vital cues about several factors that 

cause public debt accumulation. Two aspects have been identified: internal and external 

(Forslund et al., 2011; Pablo and Alex, 2015; Abdullahi et al., 2015). Among internal and 

external factors, significant factors include military expenditure, capital formation, corruption, 

debt servicing, inflation, trade, foreign direct investment, and external shocks. As an internal 

factor, military expenditure resulting from cross-border disputes and terrorism plays a crucial 

role in incrementing public debt. It is regarded as an unproductive investment as it yields 

nothing in return except hostility.  

Interestingly, recent literature suggests that corruption, among other drivers, is another 

significant factor influencing an economy's debt positioning and economic growth (Cooray et 

al., 2016; Benfratello et al., 2018). The incidence of corruption paves the way for the shadow 

economy, which tends to reduce tax revenues and increase debt issuance. It is reasonable to 

assume that a more corrupt and irresponsible government worsens the credibility of an 

economy. The prevalence of corruption affects the quality of welfare programmes and 

investment projects, leading to the inefficiency of public resources.  

Unequivocally, the choice of borrowing from external sources depends on the ongoing 

terms of trade with other countries. If any, the prevailing external shocks also affect the 

economy and its decision on further debt accumulation. Moreover, the lending rate of interest 

at which the government borrows funds imperatively determines an economy's future 

borrowings. Interestingly, these drivers are interconnected, influencing the role of each other 
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in determining the indebtedness of the economy. In addition, to accelerate economic growth, it 

is necessary to concentrate on the development at the foundation.  

 

In economics parlance, it is acknowledged that improving socioeconomic conditions is 

likely to enhance the overall welfare of the people and thereby create more productive resources 

in the economy. The existing literature has not widely discussed the relationship between 

public debt and economic development. Further, the factors affecting public debt accumulation 

have not been discussed thoroughly in India. 

 

1.4.2 Natural Resource Rents as Another Important Factor of Debt 

 

World Bank describes how recording the contribution of natural resources to economic growth 

is essential. It suggests that the revenues from natural resources generally account for an ample 

proportion of GDP in resource-abundant countries. Natural resources are non-reproducible; 

hence they give rise to economic rents. Rents can be explained as earnings above the cost of 

extraction or harvesting of natural resources. Such rents from non-renewable resources viz-a-

viz minerals, oil, fossil fuels, and extensive harvesting of forests lead to liquidation in the 

country on the cost of capital stock. Sometimes countries utilize the rents from these non-

renewable resources to aid the current consumption rather than investing in future projects to 

offset the extinction, indicating the borrowing against the future. The pioneered study by Gelb 

(1988) on the resource curse hypothesis empirically tested the relationship between natural 

resources and economic growth, while Auty (1993) introduced the concept of the natural 

resource curse. The pioneering study concluded that oil resource windfalls had worsened 

economic growth for some economies. 

One of the reasons for the negative nexus between economic growth and natural 

resources can be the falling global prices of natural resources. Reduced earnings due to the fall 
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in prices unfavourably affect resource-dependent economies’ growth. It was recognized that 

the endowed economies increase their spending during booms in the expectation of high 

revenues. Also, the cost of extraction of these resources is much high. Therefore, the deficits 

are financed through borrowings. It is known as ‘boom-based borrowing capacity’ since 

booming economies seem attractive to creditors. 

Such economies use their natural resource windfalls as collateral for their credit needs. 

Thus, whenever prices decline, they become incapable of settling their debts.  Resource-backed 

debts got popularized because economies can procure funds in exchange for the future income 

flow from natural resource windfalls. However, unrestricted borrowings increase the debt level 

and discourage investors from further investments. Eventually, high dependence on natural 

resource revenues entangles the economies in the debt trap and debt overhang phenomenon 

when the revenue declines. Further, a few studies suggest that the natural resource hypothesis 

is invalid for all economies. Developing and developed resource-abundant economies have 

exploited their resources to surge public investment and succeeded in improving their 

economic growth rate. For instance, exemplary policy implementation and high institutional 

quality helped Botswana reduce its fiscal deficit and sustain economic growth using resource 

rents.  

Taking India’s case, as per World Atlas, it is one of the top nine global resource-

abundant economies. The natural resources rents in India contribute about 2.5% of the country's 

GDP, and India is the 17th largest export economy globally. Further, in their panel study, 

Ampofo et al. (2020) find that the resource curse phenomenon exists in India too, which implies 

that natural resource rents negatively affect India's economic growth. The economy’s total 

natural resource rents began to decline after the global financial crisis in 2008 till 2016, from 
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7.1 per cent of GDP to 1.72 per cent of GDP. However, it started rising slightly each year after 

2016. While the debt-GDP ratio has grown since 2010, it rose to 89.6 per cent of GDP in 2020. 

 

Debt sustainability has become an issue of concern for the economy over the last 

decade. The debt-GDP ratio has constantly been rising without any prominent rise in the 

economy's revenues. The expenditures cross the government's revenues yearly, resulting in 

higher fiscal deficits and making the economy more debt-dependent and less debt sustainable. 

 

1.5 Debt Sustainability: Cause for Concern 

 

1.5.1 Debt Threshold and Unsustainability 

A consistent increase in public debt beyond a certain threshold limit or repaying capacity raises 

serious concerns about the ability of governments to honour their obligations (Afonso and 

Tovar, 2013; Égert, 2015). Furthermore, economists elucidate that if public debt surpasses a 

threshold limit, called unsustainable public debt, it is more likely to disrupt the long-term 

growth prospects by way of crashing the value of the currency, inflation, and high cost of 

borrowing (Krugman 1998; Tamborini and Tomaselli, 2020; Kassouri et al., 2021; Sharaf, 

2022). The current debt levels of many developing countries such as Argentina, Tunisia, Egypt, 

Kenya, Sri Lanka, and Belarus are much beyond what their governments could repay and in a 

debt default. Notably, the threshold level of public borrowing varies across countries. 

 

IMF (2002) defines public debt sustainability as “if it satisfies the present value budget 

(i.e., solvency) constraint without a major correction in the balance of income and expenditure 

are given the costs of financing it faces in the market.” In other words, if the government of an 

economy can suffice its entire current and forthcoming commitments without any irregular 

financial assistance or going into a debt default, it is considered debt sustainable. The debt 

sustainability of an economy can be measured through different methods such as Growth-
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Interest Rate Differential, Inter-temporal Budget Constraint, Indicator approach, etc. (Domar, 

1944; Bohn, 2007; Ghosh et al., 2013; Pradhan, 2019; Joy and Panda, 2021; Ramu, 2021; Grosu 

et al., 2022).  

 

Fiscal imbalance or the large stock of public debt concerning the size of an economy 

does not cause any concern provided that they are used for critical public goods and held in 

domestic currency. Public debt in a foreign currency threatens debt sustainability because it 

requires the concerned government and the country to generate enough export surpluses and 

foreign currency reserves to service external debt. The example can be taken from the debt 

burden of the USA or Japan, or some of the EU countries, where debt stocks are primarily held 

in domestic currency.  

The Indian policymakers learned a hard lesson, especially after the 1991 external payment 

crisis, that shifting the composition of debt stock held in foreign currency to home currency is 

preferable. A compositional shift like this has kept the issue of debt sustainability at bay for 

the last two decades; also, Singh (1999) reveals that in the case of India, the effect of domestic 

debt is neutral. However, the recent crisis, low revenues, and rise in inflation have brought the 

issue of debt sustainability into the focus for policymakers. The rising stock of public debt 

denominated in the home currency will be problematic if it causes runaway inflation, resulting 

in the currency's debasement. Domestic debt more than a threshold can become problematic 

for the economy. The economic crisis of Venezuela is a classic example of it. This is probably 

the most prominent and only cause of worry for policymakers of an economy when more than 

95% of public debt is held in domestic currency.  

 

Estimating the debt threshold by quadratic specification will probably show a non-

linear relationship between the debt-to-GDP ratio and GDP growth. The essence of the 
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nonlinear relationship highlights an optimal level of public debt ratio beyond which either 

economic growth starts declining or the country heads toward a debt default—exploring why 

a higher debt level exerts negative pressure on GDP growth after the threshold is important. In 

addition, the compensation to the state governments for the loss of revenue arising due to the 

implementation of the GST Act 2017 ended in 2022. The state governments have depended on 

GST compensation for their cash flow requirements for the last five years. Terminating GST 

compensation will amend the revenue composition of the states adversely, especially those 

with a larger share of such receipts in their total revenue. An end to this compensation will 

increase the cash flow uncertainty and lead to a large increase in market borrowings. 

 

A substantial rise in India's public debt over the past decade with a parallel increase in 

the government's size has caught researchers' attention once again to examine debt 

sustainability via debt threshold estimation exceeding which debt can impair India's economic 

growth. It may become an impediment to the future surge. The growth of the public debt 

generally confides on two parameters, i.e., the interest liability on public debt and the volume 

of the primary deficit/surplus. When the primary balance is scant, both primary deficits and 

interest rate obligations supplement to further accretion of public debt in an economy. 

However, if the economic growth rate is higher than the interest rate, it aids in neutralizing the 

influence of the primary deficit on debt rise. The difference between growth and interest rates 

is known as Growth-Interest Rate Differential in economic terms.  

 

Figure 1.2 shows how the growth-interest rate differential has increased throughout the 

decades, connoting the unsustainable debt increase. Later in 2017, interest rates and growth 

began to decline, but the difference between the two is still rising to date. Besides, to prevent 

the COVID-19 pandemic, the announcement of continuous lockdown for months and 

suspension of all economic activities except necessities crumbled economic growth.  
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Figure 1.2 

 Economic Growth-Interest Rate Differential 

 

          Source: Computed from World Development Indicators Data, World Bank (2022) 

 

1.5.2 Institutional Quality and Unsustainability 

Subsequently, with the ongoing pandemic, the rise in debt is inevitable (Pigou, 1928; Mabugu 

et al., 2013; Mhlaba and Phiri, 2019; Jomo and Chowdhury, 2020). Further, such a continuous 

rise in debt pushes the economy towards crossing its debt threshold, which is considered 

unsustainable. The recent literature postulated that institutional quality also plays an 

instrumental role in determining the effects of public debt accumulation on economic growth 

(Acemoglu et al., 2001; Butkiewicz and Yanikkaya, 2006; Siba, 2007; Sani et al., 2019). With 

profound institutional quality, public debt can expand economic activities significantly (Law 

and Habibullah, 2006; Law et al., 2013).  

 

When the institutional quality of a country is poor, the public debt stemming from the 

government’s borrowing results in futile projects without generating economic activities 

adequately (Jalles, 2011), implying that prudent institutions facilitate the optimum utilization 
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institutions is the key factor attributable to macroeconomic vulnerability, leading to debt 

defaults and economic stagnation (Ciocchini et al., 2003).  For instance, demonetization in 

India in 2016 was clear evidence of the country's prevailing high corruption and black money. 

In addition, increasing armed conflicts at the border and political and social unrest have made 

the government divert the borrowed funds to defence expenditures. All these are somehow the 

results of imprudent and poor institutions in the country, leading to widened fiscal imbalances 

and increased borrowing needs. Further, other economies with better institutional qualities 

compared to India have improved from public debt (Jalles, 2011; Kim et al., 2017). 

 

1.6 Rationale for the Study 

 

The question arises here: Is public debt good for low-income and emerging market economies 

such as India? Many economists recommend funding through public debt, commonly for 

emerging and low-income countries. The reason being these economies are confronted with 

fundamental problems in common such as slow growth of tax revenue, the inefficiency of 

public spending, excessive intervention of bureaucracy, low level of public and private 

investment, low export competitiveness, and a weak institutional environment (Cochrane 2011; 

Swamy 2015a; Pegkas 2018). Therefore, public debt is critical in financing infrastructure and 

welfare programmes in the initial stages of economic development (Abbas and Christensen, 

2010). It also helps low-income and emerging economies to achieve untapped potential through 

full employment equilibrium. More importantly, it is an essential fiscal tool to maintain 

macroeconomic stability.     

 

  Public debt can be defended as long as a country can meet its future obligations, 

including principal and interest payments. In other words, a country’s public debt is sustainable 

if it is within the boundary of its debt-repaying capacity (Afonso and Tovar, 2013; Égert, 2015). 

One of the fundamental features of public debt sustainability is that it varies across countries 
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and time, depending on economic growth, the stock of foreign exchange reserves, fiscal 

prudence, inflation, and several other macroeconomic factors. 

Krugman (1988) pointed out that debt beyond a threshold level has a detrimental 

economic impact. The continuous accumulation of public debt imposes a massive burden on 

future generations through enormous outstanding repayments (Teles and Cesar Mussolini, 

2014). Put simply, public debt beyond a country’s carrying capacity will likely culminate into 

a vicious circle of debt accumulation, eventually leading to a persistent downturn in economic 

activities (Alper and Forni, 2011; Pegkas, 2018; Mhlab and Phiri, 2019). Chang and Chiang 

(2009) suggest a transition from one regime to another when the debt has a threshold of 97.82%.  

 

The investigation of debt sustainability in the Indian context gained relevance in the late 

1990s. However, the empirical testing of debt sustainability was only based on the borrowings 

of the central government. Indian states were left unfocused. Moreover, the existing literature 

is focused on estimating debt sustainability using a particular indicator. The composite effect 

of several indicators is not given much attention. Therefore, from the above discussion, it is 

evident that a state-wise assessment of the debt sustainability of India is necessary at this stage, 

and that too by investigating the composite effect of various indicators. Further, India must be 

analysed from a debt sustainability perspective by considering the central and states' combined 

liabilities.   

 

1.7 Research Objectives 

 

Based on the above discussion, the following objectives have been formulated for the study:  

 To reinvestigate the relationship between public debt and economic growth in India. 

 To examine the determinants and sustainability of public debt in the Indian economy. 
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 To determine the public debt sustainability of Indian states and the factors that aggravate 

Indian states’ indebtedness. 

 

 

1.8 Significance of the Study  

 

The study has significant policy implications for the Indian economy. Investigating the 

relationship between India’s economic growth and public debt will help policymakers take a 

more cautious approach to halt the rising debt and keep to the sustainable growth path. The 

study considers the role of institutional quality, which will help policymakers understand how 

institutional quality affects growth by interacting with public debt. The study also helps explain 

the role of developmental factors such as HDI, employment, and social sector expenditure in 

determining public debt.  This will help policymakers understand ground-level factors that 

influence public debt and make policies so that the country becomes more self-reliant, 

generates more employment, and improves labour productivity.  

The study is significant as it highlights the debt threshold and sustainability areas, which 

could help better understand the points at which further debt accumulation can hamper the 

Indian economy. The study also discusses the status of and variation in Indian state 

indebtedness. It constructs a debt sustainability index which could help make policies 

according to the graveness of the debt position of a particular state and also by considering the 

state-specific factors of debt.    

 

1.9 Organisation of the Study 

 

The thesis consists of six chapters. Chapter 1 discusses the introduction to the thesis and briefly 

explains the research objectives established on the gaps in the existing literature. It highlights 
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the rationale and significance of the study, the overview of data methods and sources used, and 

the organisation of the study.  

Chapter 2 gives an overview of the trends and patterns of public debt in India and Indian 

states. It discusses the trends and patterns of relevant study variables over the last few years. 

India's debt and economic growth trends are described and graphically presented. Changes in 

aggregate liabilities and gross state domestic product are explained by using a tabular 

representation. Then, the chapter explains the changes in revenue and expenditure of the Indian 

state governments. In the end, the status of India’s public debt is compared with the global 

economy. 

Chapter 3 presents a detailed review of existing literature on the nexus between public 

debt and economic growth, the channels or factors of public debt accumulation, and debt 

sustainability. Then the relevant literature on the same topics concerning India and India’s 

sub-nations is presented. It explains the theoretical linkage between public debt, expenditure, 

and economic growth. The chapter summarizes the recent literature briefly. Lastly, research 

gaps are stated and explained.   

Chapter 4 explains the research process used for conducting the study. The chapter 

also elaborates the research framework adopted to achieve the each objective. The variables, 

research methods selected for studying each objective, and the econometric procedures are 

then defined. The various sources from which data is gathered are also described.  

Chapter 5, in the beginning, comprehends the results and findings of the studies related 

to the nexus between public debt and India's economic growth. Next, it provides the empirical 

results of the effects of the COVID-19 pandemic on economic growth and public debt. Then 

the chapter further moves to the findings of various determinants of public debt accumulation, 

such as economic development, natural resource rents and other macroeconomic variables, 
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and debt sustainability in India, and lastly it illustrates and explains the results related to Indian 

states’ indebtedness and where all the states stand in the ranking of debt sustainability.  

Chapter 6 is the compilation of conclusions and policy implications drawn from the 

study of each thesis objective. It also includes the limitations and future scope of work. The 

last section represents a list of references for conducting the research and the appendices.   

   

 

 

 

 

 

 

 

 

 

CHAPTER 2  

India’s Public Debt: Trends and Patterns 

 

2.1 Introduction 

 

This chapter shows the trends and patterns of the variables throughout the last few years. The 

chapter will explain the trends of various variables of interest in the study. First, India's debt 

and economic growth trends are described and graphically presented. Next, aggregate liabilities 

and gross state domestic product changes are explained using a tabular representation. Later, 
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the chapter demonstrates the patterns in revenue and expenditure of the Indian state 

governments. Lastly, India’s public debt status is compared with the global economy. 

 

2.2 Pattern of Public Debt and Economic Growth 
 

Public debt has considerably increased during the last two decades, particularly in many 

developing economies, mainly due to cross-border tension and recurrent global recessions. 

Regarding developing economies, a rise in public debt is extremely risky because these 

economies face several problems in common such as weak formal institutions, corruption, 

unlimited supplies of the unskilled workforce, and low labour productivity. The economics 

literature argues that these constraints impede economic growth and fret the new private 

investment (Bulow and Rogoff, 1989; Atique and Malik, 2012; Hayati and Rahman, 2012). 

Currently, most developing economies are confronted with two critical issues. First, the 

limited fiscal space, which is the difference between the current level of debt and threshold 

limit of debt, limited sources of new tax revenues, increase in fiscal deficits, and low foreign 

exchange earnings, push developing economies to fiscal fatigue. Second, the occurrence of 

economic and financial crises at the end of the '90s and the beginning of the 21st century made 

developing economies extremely fragile and vulnerable to debt accumulation. Specifically, 

since the onset of the COVID-19 pandemic, there has been a substantial increase in the debt-

to-GDP ratio of developing economies, paving the way for macroeconomic instability.  

Considering India, a developing economy, Figure 2.1 shows how the debt liability of 

India has increased over the years and how the government of India started procuring funds 

through internal sources more than external sources leading to a decrease in external 

borrowings and a rise in internal borrowings (as represented in Figure 2.2). According to the 

status report by the Reserve Bank of India, the government’s public borrowing stood at 68.2% 

of GDP in 2017-18, and now it has risen to nearly 90% in 2020-21. As a result of increasing 
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external debt, India has begun to substitute domestic debt for external debt (Hanson, 2007; 

Panizza, 2008).  

Figure 2.1 

 GDP and Debt-to-GDP 

  

Source: Computed from World Economic Outlook data, International Monetary Fund (2022)  

Figure 2.2 

 Combined Liabilities of Centre and States 

 

Source: Computed from Public Debt Statistics data, Reserve Bank of India  (2022) 
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Examining internal and external public debt composition shows that India’s internal 

debt as a percentage of GDP has been increasing consistently. In contrast, a declining trend has 

been observed in the government’s external borrowing during the period from 2011 to 2017. 

Since 2017, the country’s external debt has begun to rise slowly. It is to be noted that India’s 

outstanding external debt has surpassed its foreign exchange reserves. While foreign exchange 

reserves reached US $440 billion, the outstanding external debt increased from US $471 billion 

in March 2017 to US $544 billion in March 2019, at a compound annual growth rate of 7.47%. 

Amid the COVID-19 pandemic and increasing global uncertainty, efforts by the union 

government to reduce the debt to 40 per cent of GDP by 2025 appears to be a difficult task.   

 

 

 

When using borrowed funds, it is significant whether the fiscal policies, be it fiscal 

prudence or profligacy, foster economic activities without affecting debt sustainability (Mauro 

et al., 2013). In a typical economic system, fiscal profligacy and fiscal prudence represent the 

economy's unsustainable and sustainable budgetary position. In its simplest sense, the term 

profligacy depicts too much public spending, whereas the measure of fiscal prudence tightens 

public spending. Therefore, funds procured through borrowings must be spent prudently to 

maintain debt sustainability. 

When the present discounted value of the future surpluses is parallel to the existing debt 

liability, it indicates fiscal prudence. On the contrary, if the values are unequal, it denotes fiscal 

profligacy. Empirically, fiscal prudence or profligacy can be tested by examining the fiscal 

responses of the policies to the change in the debt-GDP ratio. Analysis of primary expenditure, 

fiscal revenue, interest liability, gross domestic product, and public debt of an economy gives 
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the idea of the current fiscal position. Moreover, Mauro et al. (2013) suggest that the occurrence 

of any crisis also affects the fiscal position of an economy. The authors reviewed the pre and 

post-periods of crises such as World War I and II, crude oil shocks, and global financial crisis. 

With the mounting public debt and low or negative primary balance, it is widely agreed that 

emerging economies may shift from prudence to profligacy. A deeper understanding of the 

global macro-economy indicates that fiscal policy was hardly prudent or sustainable for the 

post-war period due to low revenues and low expenditure.  

In the late 1970s, when crude oil shocks occurred, fiscal profligacy policy was adopted 

in many countries, mainly due to the global economic slump. However, after the 1990s fiscal 

consolidation efforts, prudent behaviour was noted till the late 2000s. It is observed that strong 

fiscal prudence was followed in many emerging economies, particularly after the year 2000. 

Interestingly, the fiscal prudence continued until the global financial crisis of 2008. 

Nonetheless, post the 2008 crisis, the response of primary surplus became inconsistent with the 

change in debt for many economies (Mauro et al., 2013).  

With the outbreak of the COVID-19 pandemic and subsequent rise in health 

expenditure, International Monetary Fund (2020a) projected that the fiscal deficit of general 

global governments as a percentage of Global GDP would increase from 3.9 per cent in 2019 

to 12.7 per cent in 2020. This is mainly due to the combined effect of magnified fiscal deficit 

and reduced global GDP. Given the global macroeconomic structure, the ambitious target of 

achieving a 3 per cent fiscal deficit as a percentage of GDP in 2020-21 has been shifted to 

2022-23 with an increase of 0.1 per cent, i.e., 3.1 per cent.  

 

Let us now take the case of India. To some extent, Indian states have maintained their 

fiscal deficit goals by curtailing expenditures in recent years. Interestingly, it can be seen from 

the data on budgeted gross fiscal deficits of the Indian states presented just before and after the 
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pandemic outbreak. For example, the gross fiscal deficit as a percentage of the states' combined 

gross state domestic product was 2.4 per cent before the pandemic, and it came out to be 4.6 

per cent after the pandemic. With a steady increase in public borrowing, the occurrence of any 

crisis in the world makes an economy less resilient and even more vulnerable to external 

shocks. As a result, the government is required to borrow more to bear the extra expenditure 

and rising budget deficit. 

 

The rise in healthcare expenditure, frequent interruption of economic activities, and 

unemployment have made all the economies fiscally fragile and unstable. The central 

government of India has initiated a series of actions to tackle the COVID-19 crisis. In addition 

to the infusion of capital in public sector banks and reviving the core sectors, the government 

has provided distinct socio-economic aids to the lower and weaker sections of the economy, 

such as free distribution of food grains, cash transfers in the bank accounts, health insurance of 

the medical staff, etc. These additional assistances resulted in increased expenditure over and 

above the budgeted amount, leading to an increased financial burden on the government. 

 

Recently, IMF has forecasted that the fiscal deficit of the Indian general government to 

rise from 8.2 per cent to 13.1 per cent of GDP amidst the COVID-19 crisis. The crippling 

effects of the shortened economic activity are evident in the government finances because of 

the unbalanced responses of the expenditure and revenues. While the major sources of revenue 

generation depend on the magnitude of the economic activity, expenditures are generally 

sticky. Interestingly, the lower tax revenues coupled with rising public expenditure have 

amplified the fiscal deficit ratio to GDP. The data relating to Indian government finances show 

disruption in revenues besides a contraction in output and increased public expenditure, which 

led to a mounting fiscal deficit backend to the unanticipated mounting of the government debt 

(Patra, 2020). 
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2.3 Size of the Government 

 

As discussed above, public spending or the size of the government is an important aspect of 

the debt-growth nexus. The government's size (expenditure) either helps uplift the economy or 

suppresses it, depending on its use. Studies reveal that oversized governments weaken the 

economy by financing the increased expenditure through massive borrowings, raising taxes, or 

printing currency. In contrast, small governments suppress the economy by compromising on 

providing public goods, necessary infrastructure, services, etc. Hence, an optimum government 

size is required for an efficient economy. However, in the case of India, the trend shows (Figure 

2.3) how expenditure has been rising above the revenues over the years, implying an increased 

fiscal deficit.   

Figure 2.3 

 Combined Receipts, Expenditure, and Gross Fiscal Deficit of Centre and States 

 
Source: Computed from Handbook of Statistics on Indian Economy data, Reserve Bank of India (2022)  

The government of India finances the fiscal deficit through various sources, such as 
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years, the government has started procuring funds more through domestic or internal sources 

rather than external sources, which has led to a sharp rise in internal debt.  

 

2.4 Growth, Liabilities, and Fiscal Deficit of Indian States 

 

The sub-national’s debt profile remained easy till the late 1990s. It began to rise apparently and 

reached a level of 31.4 per cent in the years 2003-04. Simultaneously, the finances of the central 

government also deteriorated substantially. For this reason, the centre introduced the “Fiscal 

Responsibility and Budget Framework” (FRBM) Act, 2003. Later, all the states gradually 

enacted individual FRBM acts for themselves. The act expects the states to uphold a zero-

revenue deficit, a 3% fiscal deficit to GDP ratio, and a level of debt at 20% of GDP. The Act 

was complemented with various fiscal consolidation schemes recommended by Finance 

Commission (FC), such as the Debt Swap Scheme (DSS), Debt Consolidation and Relief 

Facility (DCRF), and Debt ceilings in the financial years 2002-2004, 2005-2008, and 2009-10 

respectively (Misra et al., 2021).  

 

Whereas most sub-national governments stick to the debt targets marked by the 13th 

Finance Commission, few states continue to retain the unsustainable debt-GDP ratio. 

Moreover, the states which have accomplished the targets given by the FRBM act are in suspect 

about their sustainability due to the recent slowdown in the economy, poor performance of the 

public sector, fluctuations in the financial markets, dependency on grants-in-aid, loans by the 

centre to the states financed from international agencies, etc. All these happenings have made 

the debt position of India and Indian states worse. 

 

Budget at a Glance 2022-23 report reveals that from 2011-12 till 2018-19, the total 

liability to GSDP ratio fluctuated with a 1 or 2 percentage increase or decrease each year. In 

the year 2020-21, on average, total liability to GSDP rose to 53 per cent from 46 per cent in 
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the year 2019-20 (Table 2.1). A sharp decline in the percentage of total liability to GSDP can 

be seen in 2019-20, even when the total liability increased. This indicates that the states were 

trying to accelerate their GSDP growth, which resulted in the total liability to GSDP ratio 

reduction. However, the ratio inflated due to the pandemic for consecutive years. Total 

liabilities of states include total public debt, which is a sum of internal debt and loans and 

advances from the central government, insurance and pension funds, provident funds, and other 

obligations. 

 

 

 

Table 2.1 

Aggregate Liabilities and GSDP of the State Governments 
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Source: Union Budget Documents & CGA, India 

Particularly, in India's case, state governments have substantial powers with an 

equivalent expansion in the activities resulting in higher expenditure. Additionally, limited 

resources often seem insufficient, corresponding to the rising expenditure, which forces the 

state governments to find new ways to finance the deficits (Hernandez et al., 2012). Due to the 

pandemic, the sagging revenues have invited additional borrowings to balance the expenditure 

on essential socio-economic services such as public health and medical, sanitation, water 

supply, irrigation, road, transport, etc. (Reserve Bank of India, 2021). Apart from that, earlier 

implementation of UDAY and waiver of farm loans also have significantly surged the debt-

Gross State Domestic Product (GSDP) ratio. 

Figure 2.4 shows how the fiscal deficit has increased above a sustainable value of 3 per 

cent. The debt-GSDP ratio of states has risen to 31 per cent in 2020-21, which is much higher 

than the targeted value of 20 per cent to be reduced by 2022-23. The social sector expenditure 
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of all the states in India accounts for 6.9 per cent of GDP and 43. 4 per cent of aggregate 

expenditure in the year 2019-20, and it rose to 8.6 per cent of GDP and 45.6 per cent of 

aggregate expenditure in the year 2020-21 (Budget documents of state governments).   

Figure 2.4 

 GSDP and Fiscal deficit of states (2020-21) 

 
Source: Author’s elaboration from the Reserve Bank of India data (2022) 

 

2.5 Revenue and Expenditure of Indian States 

 

The interest (on loans) payments to revenue receipts of the state government are also rising at 

a fixed rate, implying an abrasion of state debt sustainability. Even though the central 

government of India provides back-to-back loans to the states to compensate for the shortfalls 

in revenues, the borrowings are needed. Figure 2.5 shows how the difference between revenues 

and expenditures has increased over the years. These circumstances and the high debt level of 

state governments have become a cause of concern for the Indian economy. Therefore, it seems 
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legitimate to lay out policies that take into account the major forces that aggravate the state 

government’s indebtedness. 

Figure 2.5 

 Aggregate Revenue Receipts and Expenditures of States 

 
Source: Author’s elaboration from Reserve Bank of India Data (2022) 

 Furthermore, Cunningham (2003) points out that the growth factors can vary with the 

growth rates of different countries. Similarly, there is a possibility that the impact of particular 

variable changes with the level of debt of a certain state government. A variable with explicit 

average impact might play a distinct role depending on a state's indebtedness level. For 

instance, a state government with high revenues might not need high debts; therefore, revenues 

will have a low average effect on the debt. On the contrary, a state government with the same 

high revenues and credibility can think of investing in bigger projects and might increase its 

debt beyond a sustainable level. The existing empirical literature lacks insight into whether the 

impact of variables varies with the level of debt or not. 

 

2.6 India and the Global Economy 
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There has been a substantial increase in the public debt of many emerging economies such as 

India, China, and Brazil. In addition to the global financial crisis of 2008 and frequent 

downturns in business activities, the COVID-19 pandemic has created an unprecedented 

setback for several economies, particularly emerging economies, in their efforts to mitigate the 

economic damage of mounting public debt. As shown in Figure 2.6, which plots the ratio of 

gross debt to gross domestic product (GDP) in Brazil, Russia, India, China, and South Africa 

(popularly termed ‘BRICS’ countries), Brazil’s gross debt as a percentage of GDP increased 

from 60% in 2013 to a historic 99% in 2020. Considering the sheer size of China’s economy, 

it is unsurprising that public debt as a percentage of GDP in China has almost doubled in the 

last ten years. Similarly, public debt in India as a percentage of GDP increased by 23 points 

between 2014 and 2020.  

Figure 2.6 

 Gross Public Debt to GDP ratio in BRICS from 2000 to 2020. 

 

 

 

 

 

 

       

     Source: Author’s illustration from Fiscal Monitor, International Monetary Fund (2020) 
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pandemic and subsequent fiscal constraints will likely make these emerging economies more 

fragile and less resilient to macroeconomic instability.   

 

2.7 Summary 

 

The chapter thoroughly reviews the status of India at present concerning the public debt. It 

gives an overview of the current state of expenditure, revenues, fiscal deficit, and debt of the 

state governments of India. It also compares India’s debt burden and GDP with the other 

BRICS member countries. The chapter concludes that after the COVID-19 pandemic, the 

general government borrowings have raised nearly 90 per cent in 2020-21. The fiscal deficit of 

the individual states has also increased from 2.4 pre-pandemic to 4.6 post-pandemic making 

the state governments more dependent on debt.  

To strike a balance between fiscal deficit and public expenditure, India may adopt the 

path of deficit monetization, indicating that the Reserve Bank of India will finance the deficit. 

Considering India’s history of fiscal profligacy, the country needs fiscal dominance and a 

supportive role to be played by monetary policy (Kar and Naidu, 2020). 
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CHAPTER 3 

Review of Literature – Public Debt, Economic Growth and Debt 

Sustainability 

 

3.1 Introduction 

This chapter briefly reviews two distinct schools of thought on public debt: Classical and 

Keynesian. It also briefs the theoretical linkage of expenditure, debt, and economic growth. 

Next, it moves to the literature that illustrates public debt's determinants. This is followed by 

previous literature on the concepts of natural resource rents, debt thresholds, debt sustainability, 

and institutional quality. The next section of the chapter focuses on the studies in the context 

of India and Indian states. Finally, research gaps found after studying the existing literature are 

listed and explained. 

 

3.2 Theoretical Framework 

While the classical school of thought has taken a pessimistic approach to the role of public debt 

in an economy, Keynesians are optimistic about public debt. The classical school of thought 

proponents argued that public expenditure should be limited within its means. Since the 

economy operates under a ‘laissez faire’ system, the role of government is restricted to 

maintaining law and order, military, and infrastructures such as roads and irrigation. Like 

households, the government should strictly follow the measures of fiscal prudence. However, 

public debt should be incurred during unforeseen situations such as war or natural calamities. 

This proposition stems from the belief of classical economists that deficit spending has nothing 

to do with economic growth; rather, it negatively affects production by diverting private 

savings. In his Study in Public Finance, Pigou (1928) pointed out that the routine expenses of 
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the government should be met by tax revenue and public debt is recommended for financing 

unforeseen outlays.  

David Ricardo argued that if public spending is financed by debt, many people will 

treat the debt as deferred taxation. Consequently, people tend to save more by curtailing current 

consumption to pay off deferred tax, commonly termed as the “Ricardian equivalence 

theorem.” In general, it is observed that classical economists were more concerned about the 

incidence of public debt. Similar to the classical view, some notable scholars posited that the 

expansion of debt burdens future generations by reducing income and high-interest rates 

(Buchanan and Buchanan, 1958; Meade, 1958; Modigliani, 1961;  Diamond, 1965).  

 The classical views on public debt influenced many countries for decades. The world 

economies witnessed unprecedented challenges, such as World War I, the Great Depression, 

and World War II at the end of the nineteenth century, which aggressively pushed the 

government to adopt aggressive spending. Keynes and Keynesians adopted an optimistic 

approach to public debt, suggesting that deficit spending is an effective healing mechanism for 

a free economy reeling from symptoms of depression such as unemployment, lack of private 

investment, and excessive saving. Deficit spending, according to Keynes, stimulates the 

economy by bridging the gap between demand and supply. The central problem of the 

depression-induced economy is that it lacks an effective policy to boost unused production 

capacity. Therefore, deficit spending creates ‘effective demand’ in the economy. 

3.3 Relationship between Debt on Economic Growth 

 

The relationship between public debt and economic growth has been studied extensively in 

the economics literature (Barro, 2002; Panizza, 2008; Reinhart and Rogoff, 2010). Numerous 

studies have focused on the adverse impact of debt on economic growth in the long run by 
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suggesting changes required in the tax structure to finance interest liabilities (Diamond, 1965; 

Drine and Nabi, 2009;  Kumar and Woo, 2010; Checherita-Westphal and Rother, 2012; 

Swamy, 2015a). More recent studies suggest that public debt is likely to reduce consumer's 

income, consumption, savings, and capital stock formation in the country, which in turn will 

affect economic growth (Pattillo et al., 2004; Cochrane, 2011; Pegkas, 2018). In the following 

paragraphs, detailed analysis of various empirical studies is provided.   

Table 3.1 

 Summary of Recent Literature on Debt and Economic Growth Nexus 

Author Scope Methodology Findings 

Dzigbede and 

Pathak (2020) 

31 OECD Generalised 

Economic Growth 

Model 

A low debt-GDP ratio is better than a 

higher one. 

Azad et al. 

(2021) 

Sri Lanka ARDL Model External debt provides a boost to 

economic growth, while debt servicing  

is negatively related with economic 

growth. 

Wei and Han 

(2021)  

South 

Africa 

ARDL Model Public debt has negative relationship 

with economic growth and inflation. 

Truby et 

al. (2022) 

EU 

Countries 

ARDL Model The connection between debt and 

economic growth is non-linear. 

Wen and 

Zhang (2022) 

Turkey Markov-switching 

model 

The country’s debt-growth relationship 

is nonlinear. 

Source: Author’s compilation 

 

 An empirical study of the debt-growth nexus in 38 developed and emerging economies 

between 1970 and 2008 by Kumar and Woo (2015) indicates that debt and growth are 

negatively related, conforming to the theoretical literature. More clearly, a 10% rise in a 

country’s public debt is likely to reduce its growth by 0.2%, mainly due to the decline in labour 

productivity and investment. In an analysis of 12 European countries during the period from 

1970 to 2008, Checherita-Westphal and Rother (2012) show that private investments, public 

investments, and total factor productivity are three channels through which debt retards 
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economic growth. Panizza and Presbitero (2014), in their analysis of 17 countries in the 

Organization for Economic Co-operation and Development (OECD), support the general 

argument that a prospective fall in economic prosperity could lead to a rising public debt to 

GDP ratio. Swamy (2015a) also shows that economic growth uniformly causes debt.  

 

Conversely, it is pointed out that public debt facilitates the formation of gross fixed 

capital and overall production level, which augments the nation's disposable income in the 

short run (Elmendorf & Mankiw, 1999). However, the outcome of public debt is different in 

the long run. High public debt might affect the effective utilisation of public expenditure due 

to increased uncertainties from a possible hike in the future interest rate and a contraction in 

private investment (Cochrane, 2011; Teles & Cesar Mussolini, 2014).  

 

It is to be noted that trade openness and the quality of the institutions can leverage, to 

some extent, the effect of public debt on economic growth  (Kourtellos et al., 2013). Drine 

and Nabi (2009), in their analysis of 27 developing countries over the period from 1970 to 

2005, show that a rise in external debt leads to a decline in production efficiency. Similarly, 

upon examining 61 developing nations from 1996 to 1998, Pattillo et al. (2004)  report that 

the adverse effect of high debt on economic growth works through a substantial change in 

capital formation.  

 

It is worth noting that an analysis of panel data on 24 developed and 59 developing 

nations from 1970 to 2002 by Schclarek (2005) shows a reverse relationship between debt and 

economic growth in the case of developing economies, unlike developed nations. Moreover, 

the export of goods and investment positively contribute to GDP growth. In a study of the 

linkages among growth, productivity and government debt in the context of 155 nations, 

Afonso and Tovar (2013) note that the debt to GDP is negatively associated with economic 
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growth. More importantly, while fiscal consolidation stimulates growth, financial crisis acts 

as an impediment to economic recovery.  

 

A few scholars are of the view that foreign exchange reserves are a relevant 

macroeconomic variable, implying that currency misbalance and dependency on external 

funding will have an adverse impact on the performance of economic growth during economic 

crises (Llaudes et al., 2010; Calvo et al., 2013; Feldkircher, 2014). However, evidence 

suggests that the relationship between growth and foreign exchange reserves is statistically 

insignificant in economies with higher foreign reserves (Berkmen et al., 2012). Similarly, 

Llaudes et al. (2010) observe that holding a higher level of foreign exchange reserves paves 

the way for diminishing returns.    

 

While Anyanwu and Erhijakpor (2004) reveal a significant negative impact of debt on 

economic growth in Nigeria for the period from 1970 to 2003, Ogunmuyiwa (2011) notes a 

fragile and weak association between debt and growth. Égert (2015) argues that the 

relationship between debt and growth could weaken when economies move towards high 

indebtedness. As shown by Abbas and Christensen (2010), a medium level of domestic debt  

contributes positively to growth in low-income and emerging countries. On the contrary, high 

domestic debt will likely impede better economic performance.   

 

 An empirical study in India suggests that debt affects economic growth through 

interest liability in the future (Rangarajan and Srivastava, 2005). As shown by Kannan and 

Singh (2007), a crippling level of public debt has an adverse effect on interest rates, output, 

and trade balance, in the long run, gradually negatively affecting economic growth. Moreover, 

increasing public debt will likely reduce public expenditure, further aggravating economic 

growth (Pradhan, 2016). In brief, most studies focus on the change in debt servicing, exports, 
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and total factor production to determine the relationship between debt and economic growth 

(Bal and Rath, 2014).    

 

The analysis of the prior research has led to the identification of two key issues that 

require further study. First, although the relationship between public debt and economic 

growth is widely examined, the long-run relationship between these two variables is often 

inconclusive. Similarly, the direction of causality is quite ambiguous in the case of developing 

economies. Second, though limited, the literature on the debt-growth nexus in India seldom 

considers the role of other macroeconomic variables in determining the causal relationship 

between public debt and economic growth.  

 

3.4 Determinants of Public Debt Accumulation in India 

 

This section provides a brief overview of studies examining various factors contributing to 

public debt. Although limited, the extant literature on the determinants of public debt primarily 

zeros in on panel studies or a single component of public debt. Abiad and Ostry (2005) 

elucidated that primary balance stabilizes debt accumulation in emerging economies. In a study 

by Burger and Warnock (2006), it is reported that economic growth and fiscal balance are the 

two factors that negatively affect public debt accumulation. Similarly, a study by Mendoza and 

Ostry (2008), based on the experience drawn from emerging economies, suggested that the 

primary balance reacts positively at a low level of debt, while at a high level, the response 

declines. It is worth noting that Folorunso and Falade (2013) concluded that there exists 

bidirectional causality between public debt and fiscal balance.  

Generally, with an increase in debt, the economy becomes incapable of repaying its 

existing debts, leading to a rise in interest rates for further accumulation. However, it is difficult 

to draw a relationship between debt servicing and interest rates regarding debt. Concerning the 
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empirical studies, Ghosh et al. (2013) confirmed that interest rate is an essential function of the 

debt servicing ratio and the level of debt. As expected, Corsetti et al. (2014) showed that the 

inability to repay the existing debt affects interest rates nonlinearly and later results in further 

debt accumulation. Pablo and Alex (2015), in their study of 15 OECD countries for the period 

using SVAR, presented that the rates of interest and foreign exchange rates react positively to 

the level of debt in countries with restricted policies. 

Taking insights from Sinha et al. (2011) and Swamy (2015), it is found that foreign 

direct investment (FDI) can lower the amount of public debt. This is because if a country is 

desirable to foreign investors and is willing to invest its resources to improve the economy, the 

government doesn't need to finance these activities and can avoid borrowing to cover public 

expenses. As a result, the government can reduce its involvement in financing economic 

activities. 

 Furthermore, capital formation is important for the development of an economy. 

However, the extent to which the private sector or government supports capital formation can 

affect public debt differently. In this context, Swamy (2015) observed a positive impact of 

gross fixed capital formation on public debt, while Omrane and Omrane (2017) found the 

opposite. If the private sector takes the lead in capital formation, it can have a similar effect as 

FDI, reducing the need for government financing and thus lowering public debt. However, if 

the government finances capital formation, public debt may increase. 

Based on the evidence drawn from a sample of 27 emerging and 49 advanced 

economies, Burger and Warnock (2006) confirmed that inflation and the size of the country 

are positively related to the debt market. Claessens et al. (2007), in a panel study of 48 

developed and emerging countries from 1993-2000, showed that foreign exchange rates and 

low inflation positively affect the local government debt. According to them, flexible exchange 

rates favour the broader local bond markets.  
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While drawing evidence from Pakistan, Mahmood and Rauf (2008) found that the 

depreciation of the rupee affects external debt adversely. According to Hilscher et al. (2022), 

inflation may be viewed as an important determinant of debt in the United States. Recent 

studies suggested the negative relationship between inflation and public debt (Dumitrescu, 

2014; Bittencourt, 2015; Omrane Belguith and Omrane, 2017; Cherif and Hasanov, 2017). 

However, Sadik-zada et al. (2019) reveal that inflation does not significantly affect public debt. 

A review of extant studies further showed that the quality of the institutions and country 

size are the two significant determinants of the level of debt within an economy (Burger and 

Warnock, 2006; Claessens et al., 2007; Lavigne, 2011; Gurinovich and Smirnikova, 2021). The 

size of the country, which is measured in terms of government spending, institutional quality, 

and corruption, is interrelated. More aptly, government spending gets affected due to the tax 

evasion practices within an economy, which paves the way for mounting public borrowing 

(Friedman et al., 2000).  

Moreover, in capital-intensive projects, government officials are more intended to take 

bribes leading to higher levels of debt accumulation for financing such projects (Kaufmann et 

al., 2011). Less impressive is that corruption tends to reduce institutional qualities and 

transparency in an economic system, making it difficult for the government to monitor the 

actual public spending, such as capital expenditure, social welfare, and military expenditure, 

which absorb a significant part of the borrowings (Gupta et al., 2001). As Lavigne (2011) and 

Cooray et al. (2017) noted, corruption and poor institutional quality deteriorate debt. 

Regarding the relationship between economic development and public debt, the 

existing literature does not precisely give any insights. Interestingly, economic growth has 

always been considered one of the proxies for measuring economic development in economics 

research (Kim et al., 2006; Hall and Sargent, 2011; Cárdenas-García et al., 2015). Likewise, 



40 
 

the association between economic growth and public debt (either harmful or positive) has been 

proven by many studies (Afonso and Jalles, 2013; Bittencourt, 2015; Globan and Matošec, 

2016; Al-Fawwaz, 2016). However, the empirical studies undertaken in India primarily zero in 

on the relationship between public debt and economic growth, excluding the role played by 

economic development (Bal and Rath, 2014; Swamy, 2015b; Dash and Rath, 2016; Kaur et al., 

2018). It is widely argued that economic growth is the common factor between public debt and 

economic development. Given that, the possibility of a linkage between economic development 

and public debt increases. 

From the above description of the literature review, the conclusion that can be drawn is: 

first, the factors explaining the composition of public debt vary from country to country 

significantly, and the existing literature is mainly focused on the external factors. The studies 

touching upon both the factors -external and internal- that influence public debt, particularly in 

the Indian context, is hard to find. Second, as mentioned earlier, the existing literature does not 

consider the effect of economic development as a factor in public debt. Hence, it is essential to 

pinpoint the significant factors influencing India's public debt. 

Further, it is acknowledged that the role of economic development is vital in determining 

the level of debt. Third, the selected approach to measuring the relationship between public 

debt and economic development is quite distinct from the methods used in the previous studies. 

The methodology is based on a path diagram and structural equations between the exogenous 

and endogenous variables to determine each variable's relevance as the determinant of public 

debt.    

 

 

3.5 Natural Resource Rents as a Factor of Public Debt  
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Many theoretical and empirical studies have investigated the factors that affect public debt. 

However, in their research, Manzano and Rigobon (2001) mentioned that Sachs and Warner 

(1997) identified the natural resources curse allied to debt overhang. They observed that 

resource-rich economies use resource deposits as collateral to avail of credits or loans. 

Accordingly, economies end up in excessive debt when a substantial commodity price crash 

happens. Therefore, natural resource-abundant economies witnessed a slower growth rate than 

resource-scarce economies Sachs and Warner (1997).  

 

Kretzmann and Nooruddin (2005) pointed out that the resource-rich economy fails due 

to tarnished fiscal policies and elevated public debt procured through collateral. The high oil 

price rise led to a sharp and irresponsible surge in lending in the 1970s. Later on, when the oil 

prices dipped in the 1980s, it resulted in an imminent debt crisis and bleak economic growth 

(Lederman and Maloney, 2006). Moreover, the unsatisfactory performance and immense debt 

liabilities of economies retaining ample natural resources stem from poor dealing by the 

financial sector (Meissner et al., 2010). However, any windfall in commodity prices helps 

curtail external debt (Arezki and Brückner, 2012). 

 

Investing in public capital from the revenues generated through natural resources is 

considered suitable for economic growth. However, any borrowings against future natural 

resource earnings without savings will incline an economy towards a debt trap and 

unsustainability (Melina et al., 2016). Sadik-zada et al. (2019), in their study of 184 developing 

nations, found that natural resource rents of oil and mineral and interest rates significantly 

affect public debt rise. 

 

Apart from the total natural resource rents, the studies have confirmed that economic 

growth, trade openness, inflation, unemployment rate, etc., also play a significant role in 

determining the level of debt. Tiruneh (2004) postulates that GDP per capita is one of the most 
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critical factors influencing debt. Hall and Sargent (2011) confirm that with the increase in the 

economic growth of the US, its debt-GDP ratio tends to decline. Identical results were reported 

by Bittencourt (2015), implying that a 1% rise in GDP growth results in a 0.7% reduction in 

external debt. Swamy (2015a), using Granger causality, finds a causal relationship between 

GDP growth and public debt. A few more studies suggested that a rise in GDP (taken as a 

proxy for economic growth) helps economies reduce their debt liabilities (Globan and Matošec, 

2016; Al-Fawwaz, 2016).  

 

A few studies have produced contrary results suggesting that a rise in GDP growth for 

underdeveloped and developing economies also leads to increased debt (Forslund et al., 2011; 

Kiptoo, 2012). The reason for such findings is that increased GDP growth increases 

creditworthiness and helps under-developed and developing economies procure funds through 

debt easily for investing in projects for future surges.  

 

The existing studies have found ambiguous results linking public debt and trade 

openness. Some have suggested a positive linkage, saying trade openness surges public debt 

(Awan, 2015; Swamy, 2015b; Omrane Belguith and Omrane, 2017). Calvo et al. (2003) 

conclude that it is less challenging for more open economies to obtain foreign borrowing. On 

the other hand, Forslund et al. (2011), in their study concerning 104 economies, did not find 

any significant relationship between trade openness and public debt. 

 

Hall and Sargent (2011) found that the debt level declined due to inflation. Similarly, 

Aizenman and Marion (2011); Dumitrescu (2014) identified that inflation significantly 

negatively affects public debt. Moreover, Bittencourt (2015) reveals that an increase of 6% in 

inflation will reduce the debt-GDP ratio by 20%. Omrane Belguith Omrane (2017), in their 

study of Tunisia, finds that inflation reduces the public debt level. In contrast, Forslund et al. 

(2011) found no statistically significant relationship between inflation and public debt. 
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Similarly, Sadik-zada et al. (2019) found no significant linkage between public debt and 

inflation. Furthermore, Lavigne (2011); and Cooray et al. (2017) find in their studies that low 

institutional quality and corruption positively affect the debt level. Also, Sadik-zada et al. 

(2019), in their study of 184 countries to find out the drivers of public debt, confirm that 

unemployment does not play a significant role in determining debt.  

 

Even though the extent of literature has investigated the role of distinctive factors that 

affect public debt growth using peculiar methodologies and in the context of distinct 

economies. Studying the literature, though, reveals that the effect of total natural resource rents 

on public debt has received less focus. Moreover, Manzano and Rigobon (2001), Lederman 

and Maloney (2006), and Sadik-zada et al. (2019) are the few studies that have attempted to 

examine the relationship between public debt and oil or mineral resource rents. In addition, 

they do not consider the whole natural resource rents.  

 

3.6 Debt Threshold and Debt Sustainability 

 

The relationship between economic growth and public debt has been debated and discussed 

widely in the economic literature (Law et al., 2021; Mohsin et al., 2021; Makhoba et al., 2022). 

For instance, a study by Presbitero (2010), while analyzing low and middle-income economies 

from 1990 to 2007, suggested that public debt negatively affects economic growth up to a 

threshold limit, estimated to be 90 per cent of GDP. The threshold limit of public debt is 

instrumental in determining the positive and negative relationship between public debt and 

economic growth. Woo and Kumar (2010) provide empirical evidence for the effect of a debt 

threshold on the economic growth of 38 developed and developing countries from 1970 to 

2007. It may be interesting to note that, apart from a set of macroeconomic factors, country-

specific factors, such as institutional qualities and economic policies, influence the non-linear 

impact of the debt.  
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The study by Cecchetti et al. (2011) also raises the same research question about the 

threshold level beyond which the debt becomes unsustainable and detrimental to economic 

growth. The study is based on 18 OECD economies from 1980 to 2010 and shows that the debt 

threshold level is 85 per cent for all the OECD countries. The empirical findings of the 

investigation support the previous inferences of Reinhart and Rogoff (2010) and Drine and 

Nabi (2010). Further, the study also pointed out that the other forms of debt, such as household 

debt, will have the same effect as the public debt on economic growth if the debt surpasses 85 

per cent of GDP. Using quadratic and spline models, Pattillo et al. (2011) examine the non-

linear effects of external public debt on economic growth for 93 emerging economies from 

1969 to 1998. Interestingly, the study reveals that the threshold limit of foreign debt ranges 

between 35 and 40 per cent for the sample countries.   

 

Based on 12 Euro countries for 1990-2010, Checherita-westphal et al. (2012) show that 

debt significantly positively affects economic growth in the short run. However, using the 

dynamic threshold approach, it is found that the positive impact reduces to zero and becomes 

insignificant beyond a debt point of 67 per cent of GDP. The study concluded that the debt-

GDP ratio above 95 per cent adversely affects growth, and at above 70 per cent, the economy 

starts trembling due to long-term interest rates if the debt goes beyond 70 per cent of the GDP.   

 

The primary rationale for exploring the country-specific factors is discussed by Panizza 

and Presbitero (2013), postulating that a few countries witness a negative relationship between 

debt and economy even at a low level of debt-GDP ratio, presumably due to debt distress. In 

contrast, a few countries record magnificent growth experiences with a high level of debt-GDP 

ratio. It is striking to note that these results suggest that the role of country-specific factors 

while estimating the debt threshold for each country should not be ruled out. Égert (2015), 

based on the dataset employed by Reinhart-Rogoff, examines the debt-growth nexus when the 
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public debt increases beyond 90 per cent of GDP. It also indicates that the negative effect of 

debt starts if it ranges between 20 per cent and 60 per cent of the GDP. As mentioned, the 

various alternative models substantially affect the non-linear relationship between debt and 

economic growth.  

 

Lopes Da Veiga (2016), based on data from 52 African countries from 1950-2012, 

investigates the impact of debt on economic growth and inflation. Overall, the study's results 

suggested that the relationship between debt and economic growth has an inverted U-shaped 

behaviour, indicating that public debt positively affects economic growth up to a certain limit 

and beyond which the increase in public debt has adverse effects. With an average inflation 

rate of 5.3 per cent, maximum economic growth can be gained, provided that the debt threshold 

level is limited to 30 per cent of GDP. Interestingly, the results obtained for South African 

Development Community (SADC) are similar to that of the North African countries, achieving 

the highest growth below 30 per cent of the debt threshold, corresponding to an inflation rate 

of 11 per cent.  

 

 

 

 

 

 

Table 3.2 

Summary of Literature on Debt Threshold 

Author Scope Methodology Findings 
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Reinhart and 

Rogoff (2010) 

20 Developed 

and 24 

Emerging 

Economies 

Mean 

Comparison 

While the relationship is weak below 

the 90% threshold, debt adversely 

affects economic growth falls if debt 

is above 90%. The threshold values 

are similary for both advanced 

emerging economies.  

Caner et al. 

(2010) 

24 Economies Threshold 

Regression 

The debt threshold is 77% for 

advanced economies and 64% for 

emerging economies. 

Cechhetti et al. 

(2011)  

26 Developed 

and 

Developing 

Economies 

Growth 

Regression 

Huge debt is not good for GDP. The 

public debt threshold is 85%, and the 

household debt threshold is 85%. 

Checherita-

Westphal and 

Rother (2012)  

12 Euro Area 

Economies 

Panel Fixed 

Effect 

Debt has non-linear relationship 

with growth with a tipping point 

between 90–100%. The negative 

effects of high debt may begin as 

early as levels of 70-80%. 

Kaur and 

Mukherjee 

(2012) 

India Bohn's 

Sustainability 

Model 

The debt threshold for Inida holds at 

61%. 

Cordella et al. 

(2015) 

79 Developing 

Economies  

Threshold 

Regression 

The relationship between debt and 

growth turns negative at moderate 

debt levels, but the effect is positive 

at very low levels of debt. 

Law et al. 

(2021)  

71 Developing 

Countries 

Dynamic Panel 

Threshold 

Regression 

Threshold debt value for developing 

nations is 51.65 per cent. 

Source: Author’s compilation 

 

From a theoretical perspective, Chudik et al. (2017) examine the relationship between 

economic growth and debt expansion, providing tests for estimating the threshold effects of 

debt after considering the heterogeneity issues across 40 countries and the cross-sectional 

dependencies. It is found that the error of cross-sectional dependence greatly influences the 

measurement of debt threshold analysis. Importantly, as mentioned previously, the study does 

not reveal any evidence for a universal debt threshold across countries.  

 

In recent years, the massive and mounting public debt seriously threatens 

macroeconomic stability and debt sustainability. Generally, low or moderate public debt is 
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regarded as neither unsustainable nor contradictory to economic growth. However, an increase 

in public debt beyond a certain limit is likely to crowd out potential investment, cut down 

consumption, and lower output growth and employment rate (Ehigiamusoe and Lean, 2020). 

This is because, as Ehigiamusoe and Lean (2020) noted, an unsustainable public debt slackens 

the positive effect of financial development on growth. Notably, financial development 

positively impacts the economic growth of countries with a low level of public debt. In contrast, 

the effect gets compromised with the mounting level of debt. An increase in debt beyond a 

threshold of 50 per cent impairs economic activities and is assumed unsustainable (Egert, 2015; 

Afonso and Jalles, 2013).  

Table 3.3 

 Summary of Recent Literature on Public Debt Sustainability 

Author  Scope Methodology Findings 

Foreign 

Studies 

      

Mahdavi 

(2014) 

48 States of the US Panel Fixed 

Effect 

United States’ debt levels are 

sustainable. 

Mahmood et 

al. (2014) 

SAARC Bohn's 

Sustainability 

Model 

All four countries face debt 

sustainability issues, and immediate 

action is required. 

Agnello and 

Sousa (2015) 

89 Countries Bohn's 

Sustainability 

Model 

Policies of financial liberalisation 

will accelerate the expansion of the 

national debt. International capital 

flow restrictions would slow the 

increase of the public debt, whereas 

entry hurdles would speed it up. 

Joy and 

Panda (2020) 

BRICS Bohn's 

Sustainability 

Model 

Political factors influence BRICS 

debt sustainability. 

        

 

Indian 

Studies 

      

Tiwari (2012) India P-spline Indian is debt unsustainable. 
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Kaur and 

Mukherjee 

(2012) 

India Bohn's 

Sustainability 

Model 

Existence of a non-linear 

relationship between debt and 

economic growth for India, and the 

debt in the country is sustainable. 

However, at greater debt levels, the 

effect on growth is detrimental. The 

debt-to-GDP ratio of 61% is 

considered the cutoff point for India. 

Shashtri and 

Shehrawat 

(2015) 

India OLS Debt is not sustainable in India. 

Kaur et al. 

(2018) 

Indian States Panel FE 

Model 

In the long run debt is sustainable for 

Indian states. 

Renjith and 

Shanmugam 

(2018) 

20 Indian States Panel FE 

Model 

Only for 12 Indian states debt is 

sustainable and unsustainable for 8 

Indian states. 

Akram and 

Rath (2020) 

Indian States Dynamic OLS Fragile fiscal sustainability is 

observed for most states. Political 

alignment does not play a significant 

role in affecting fiscal sustainability, 

except in a few states. 

Ramu (2021) Karnataka Bohn's 

Sustainability 

Model 

Debt sustainable. 

Misra et al. 

(2021) 

26 Indian States  Bohn's 

Sustainability 

Model 

Debt is just sustainable for Indian 

states with possible indications of 

unsustainability. 

 Source: Author’s compilation 

 

3.7 Role of Institutional Quality in Debt Sustainability 

The most recent literature sheds light on institutional quality, inter alia, as one of the critical 

factors influencing emerging nations' economic performance and reasons for why countries are 

heavily indebted. Based on the data from 114 developing economies, Fan (2009) validates the 

importance of institutional quality and policy structure in determining the relationship between 

debt and economic growth. Similarly, taking insights from Jalles (2011), which is based on 72 

developing nations for a period from 1970 to 2005, countries with a low degree of corruption 

can utilize their funds more efficiently. In a way, these results are consistent with the findings 
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of Daud and Podivinsky (2014), which reveal the existence of uncertain effects of institutional 

quality in the context of Malaysia. 

Focusing on the role of the shadow economy and corruption in mounting debt, Cooray 

et al. (2017) show that these factors complement each other in aggravating the effect of debt. 

Further, it shows that the shadow economy is likely to reduce government revenues, paving the 

way for further accumulation of public debt. Additionally, Kim et al. (2017) find that corruption 

significantly affects the debt-growth nexus. According to Tarek and Ahmed (2017), while 

analyzing the debt-growth nexus in the context of Middle-East and North African (MENA) 

regions, political stability, sound regulatory environment, the rule of law, and the absence of 

violence tend to have an analytically significant influence on debt aggregation.  

 

3.8 Studies in the Indian Context 

In the extant literature, a few studies investigate debt sustainability in the Indian context using 

techniques such as the indicator-based approach, co-integration approach, or Bohn approach 

(Tronzano, 2013; Renjith and Shanmugam, 2018; Kaur et al., 2018). There are two strands of 

literature concerning the debt threshold limit for India. While the first strand of literature 

indicates that India’s debt is sustainable (Pattnaik et al., 2003; Moorthy et al., 2000; Tronzano, 

2013; Kaur et al., 2018; Misra et al., 2021), the second strand of literature supports the general 

view that public debt is beyond the sustainable level in India (Lahiri and Kannan, 2000; 

Ahluwalia, 2002; Jha and Sharma, 2004; Kaur and Mukherjee, 2012; Shastri and Sahrawat, 

2015).  

One significant study postulates that India's debt is unsustainable (Kaur and Mukherjee 

(2012). The study uses data from 1980-12 to find the non-linear linkage between general 

government debt and India's economic growth. The results reveal the debt threshold level of 
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61 per cent, beyond which debt negatively affects growth. The findings also assert that the 

threshold limit is lower than the original debt liability of 66 per cent of GDP, which is a cause 

for concern, and it raises a question about the fiscal sustainability of India.  

It is clear from the above literature review that studies in the Indian context produce 

contrary results and disagree on the debt sustainability of India. Moreover, no recent literature 

is found after Kaur and Mukherjee (2012) which computes the debt threshold of India by 

considering current trends in the debt rise. Also, the existing studies use traditional techniques 

to measure debt sustainability and threshold. Regarding institutional quality, the existing 

literature lacks examining the role of institutional quality in influencing public debt, economic 

growth, and primary surplus in India.   

 

3.9 Studies Focusing on the Indian States  

 

The available literature that focuses on the factors of the state government debt is not vast, but 

it makes a relevant contribution. A few notable studies which focus on the determinants of state 

governments and local governments’ debt include (Benito and Bastida, 2004; Ashworth et al., 

2005; Plekhanov and Singh 2007, Baber and Gore, 2008; Veiga and Veiga, 2014; Galinski 

2015; Balaguer-Coll et al., 2016; Renjith and Shanmugan, 2020; Akram and Rath, 2020a). 

Apart from this, some existing studies cover the debt sustainability of the Indian States, such 

as (Dholakia et al. 2004; Rajaraman and Pattnaik, 2005; Makin and Arora, 2012). Dholakia et 

al. (2004) suggest a debt to GSDP threshold of 35% for sustainability and a tolerable limit of 

20%, explained as interest payment to revenue receipt. The study also reveals that more than 

50% of the states have crossed the threshold.  Misra et al. (2021) suggest that Indian states are 

concerned about debt sustainability and are approaching unsustainability. Though, the forces 

that aggravate the Indian state’s indebtedness are virtually non-existent to the best of my 

knowledge.  
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3.9.1 Factors Contributing to the State Governments’ Debt 

 

Many elements contribute to the state government’s indebtedness, such as the rising need to 

develop the states, establish smart cities, provide necessary infrastructure, education, and health 

facilities, improve tourism demand, etc. (Budget documents of state governments). The level 

of debt varies from state to state, depending upon the state-specific factors. Following Cropf 

and Wendel (1988), all the elements can be categorized as social-economic, financial, and 

political factors, which can be classified as controllable and uncontrollable factors.  

Socio-economic forces 

Socioeconomic factors such as economic activity or gross state domestic product, 

unemployment, tourism, and population affect the level of debt (Veiga and Veiga, 2014). Some 

of these factors are controllable because the state governments have the power to control them. 

While it is being supported that a high level of debt negatively affects economic growth, Noga 

et al. (2018) suggest that a low level of public debt does not positively impact respective 

countries’ socioeconomic development.  

 

Rao (2017) indicates that the level of economic activity or the gross state domestic 

product (GSDP) influences government expenditure and level of state debt. In their research 

for BRICS nations, Haber and Neck (2006) find that unemployment significantly affects the 

debt sustainability of an economy. The high unemployment rate obligates the government to 

employ more funds in the social-welfare resolutions and eventually raise the debt burden. 

Higher unemployment also indicates the economy's unproductiveness and low revenue 

generation (Haber and Neck, 2006; Joy and Panda, 2020).  

  

Abbott et al. 2015 explained that state governments use debt to smoothen expenditure 

during economic slowdowns or business cycles. Veiga and Veiga (2014) indicate that higher 
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unemployment surges the debt. The state's density represents urbanization and affects the 

environment and the state finances (Hortas-Rico and Solé-Ollé, 2010). Benito et al. (2010) find 

a negative relationship between population density and the level of debt. The study suggests 

high population density lowers total expenditure, leading to low debt requirements.  

States with increased tourism must spend more on infrastructure and services than those 

with low tourism activity. Hence, they borrow more to match the extra expenditure (Benito and 

Bastida, 2004). Increasing social sector expenditure (education, social security, water supply, 

sanitation, housing, etc.) stimulates the debt-GSDP ratio (Reserve Bank of India, 2020).  

Fiscal/financial forces 

Fiscal or financial factors include controllable variables such as investments, savings, and 

state/local government grants, and uncontrollable variables such as interest payments, own 

revenue, fiscal deficit, etc. (Veiga and Veiga, 2014). The local government can procure funds 

through long and short-run debts to support capital expenditures. Balaguer-Coll et al. (2016) 

claim a positive relationship between capital expenditure (investment) and debt, suggesting an 

increase in capital expenditure with a simultaneous rise in debt.  

 

Giménez et al. (2003) point out that local governments with more revenues are less 

likely to experience pressure borrowings. The imbalance in the state government’s 

expenditures and revenues also plays a significant role in rising debt, questioning debt 

sustainability (Rao, 2017). Akram and Rath (2020b) apprehend that the unevenness in India’s 

state indebtedness arises due to several factors such as population, geographical peculiarities, 

limited own tax revenues, and non-tax revenues. Further, fiscal deficits worsen the states’ debt 

positions and later affect debt sustainability (Akram and Rath, 2020b). Azizi et al. (2012) 

elaborate that if the public debt growth rate is higher than the interest rate, the government is 
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servicing its interest payments by accumulating further debt. It also implies that the government 

is generating own low revenues to repay its dues (Azizi et al., 2012).  

Political forces 

A few studies postulate that political forces may influence fiscal sustainability and public debt 

(Neck and Getzner, 2001; Skilling and Zeckhauser, 2002; Alt and Lassen, 2006). Benito and 

Bastida (2004) confirm that in the year in which elections have been held, the local 

government's borrowing rate increases. In addition, rising debt is also considered a result of the 

political strategies to influence the policies of future governments (Ashworth et al., 2005). Put 

differently, when a particular ruling government has a higher possibility of defeat in the future, 

it tends to accumulate more debt at present (Pettersson-Lidbom, 2001). Balaguer-Coll et al. 

(2013) note that local governments with less power accumulate high debt unethically to provide 

more services to the citizens. 

 

3.9.2 Variation in States’ Expenditure and Debt 

 

Rao (2015) noticed that the variation in expenditure and public debt of the states arises due to 

various factors such as population, forest, geographical features, and revenues through tax and 

non-tax sources. Consequently, inequality can be observed across the Indian states in 

government expenditure and debt accumulation. The central government provides grant and 

implement many schemes sponsored centrally to wipe out the imbalances (Rao, 2015; Rao, 

2017). Akram and Rath (2020a), in their study to find the relationship between economic 

growth and optimal government size in the context of India, suggest that population growth, 

capital formation, employment rate, and political alignment are the key variables that cause the 

variation in size of the expenditure of the states. Eventually, these state-specific characteristics 

lead to a variation in the state's public debt. 

 



54 
 

The concerns related to the public debt sustainability of Indian states, the factors 

contributing to the state's indebtedness, and the causes of variation in debt accumulation by the 

states are less focused upon in the existing literature. The literature in the context of other 

countries suggests that socio-economic, political, and fiscal factors affect the states' debt 

position. Moreover, some of the studies done before 2015 suggested that debt is sustainable for 

India or most of the Indian states. However, a recent study by Misra et al. (2021) finds that the 

Indian states are approaching debt unsustainability.  

 

 

 

3.10 Research Gaps 

 

 The nexus between India's public debt and economic growth was last studied in 2014; 

after that, many economic and financial changes have happened within the economy; 

hence, it is necessary to revisit this nexus to analyze the current status.   

 The relationship between public debt and economic development has not been widely 

discussed in the existing literature, specifically in the Indian context.  

 Hardly any pertinent studies exist that address both internal and external factors that 

affect general government public debt, especially in the Indian context. 

 The existing literature produces contrary results and disagrees with the debt 

sustainability of India. Moreover, no recent literature is found after Kaur and Mukherjee 

(2012), which computes the debt threshold of India by considering current trends in the 

debt rise. Also, the existing literature lacks examining the role of institutional quality 

in influencing public debt sustainability, economic growth, and primary surplus in 

India.  

 Limited studies were found in the context of Indian states’ debt position and debt 

sustainability. Also, the reason for the variation in the debt position of the states has not 
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been discussed much. Most of the studies are focused on the impact of external debt on 

the economy taken by the central government and do not consider the combined debt 

consequences for both governments. 

 The forces aggravating the Indian state’s indebtedness are almost non-existent.  

 The existing literature has not addressed how the impact of macroeconomic factors 

changes to the change in debt level. Further, how each state performs relatively on the 

debt sustainability index is also not focused.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CHAPTER 4  

An Overview of the Data, Variables, and Methods 
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4.1 Introduction 

 

This chapter discusses the research process of the study in the beginning. Then, the 

development of a research framework adopted to achieve each objective is explained. Lastly, 

the variables of interest, the data sources, and the different research methods used to conduct 

the research for all three objectives of the thesis are explained.  The below-given research 

process has been followed (Figure 4.1):  

 

 

 

 

 

 

 

 

 

 

 

Figure 4.1 

 Research Process 
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Source: Author’s elaboration 

 

After the review of the existing literature, gaps were identified, and the objectives of 

the thesis were formulated, as explained in Chapter 3. For each of the objectives, a separate 

research framework was designed, given below, and empirical analysis was done based on that. 

 

4.2 Development of Research Framework 

 

Research Objective 1: The first research objective is to investigate the relationship between 

India's public debt and economic growth. Firstly, trends are observed for India's public debt 

and economic growth, and an overview of the nexus between these two variables is given 
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among other BRICS member countries. Secondly, the study employs the Bayer and Hanck 

(2013) technique to examine the co-integrating relationship between the chosen variables. The 

Bayer and Hanck cointegration test is a recent, more robust, and reliable technique as it 

integrates four distinct cointegration methods. Thirdly, the study employs the autoregressive 

distributed lag (ARDL) bounds test of cointegration and checks the robustness of the results 

by comparing the results obtained using the Bayer and Hanck method. The ARDL bounds test 

also facilitates the estimation of long-run and short-run coefficients. The study also examines 

the effects of the COVID-19 pandemic on India's debt and economic growth. It forecasts the 

time the Indian economy would take to recover from these health crises using the ARIMA 

model.  

Research Objective 2: The second objective comprises two aspects – examining India's 

determinants of public debt. In the first aspect of the objective, the study proposes to explore 

the various determinants of public debt, including economic development, using a framework 

of exploratory research. The existing literature has not widely discussed the relationship 

between public debt and economic development. This issue motivated us to address how 

economic development affects public debt accumulation. Initially, we explain the relationship 

between debt and various macroeconomic variables. Then, the structural equation modelling 

(SEM) approach is used to determine the factors that affect public debt accumulation in India. 

The study also explains how natural resource rent can influence debt accumulation in the case 

of India using the ARDL bound test methodology. In the second aspect of the objective, the 

study investigates the debt sustainability of the Indian economy by using different approaches 

such as the interest-growth differential, debt threshold, and fiscal reaction function. The role of 

institutional quality in influencing the debt sustainability of India has also been analysed by 

including it as an interaction term in the model.   
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Research Objective 3: The third objective is determining the debt threshold, sustainability, 

and the causes of variation in Indian states’ indebtedness. First, an overview of the current 

liability position of Indian states is given, and then the quantile regression approach is 

employed to understand how each determinant of debt reacts to the increase in the debt level 

of the states. Further, a debt sustainability index is constructed to rank each state based on its 

sustainability or unsustainability. 

 

4.3 Data Sources and Variables 

 

The section provides an objective-wise overview of the data sources, selected variables, 

techniques, and approaches to fulfil them.   

 

The variables and data sources used to investigate the nexus between public debt and economic 

growth are as follows: annual time series data for the Indian economy between 1984 and 2019 

are used. Data for GDP (constant 04-05), gross final consumption expenditure (GFCE), gross 

fixed capital formation (GFCF), import-export, and CPI inflation (INF) rate are sourced from 

the World Development Indicators (WDI). The remaining data, namely foreign exchange 

reserves (FXR- USD) and debt taken from the Handbook of Indian Statistics released by the 

Reserve Bank of India Database. For the analysis, trade openness (TRADE) is taken as the 

proportion of the sum of exports and imports to GDP. Similarly, the public debt ratio is 

computed by dividing it by GDP.  

The data sources and variables to investigate the relationship between debt and crisis is 

elaborated here. The study uses quarterly data at constant prices (2011-12) for GDP from 

2012Q1 to 2020Q4. The external debt (ED) data is available for the period 2000Q4-2020Q4. 

The data has been sourced from the RBI database and Main Economic Indicators - a complete 

Organization for Economic Co-operation and Development database. Quarterly information 
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allows for capturing the effect of the COVID-19 crisis more precisely at multiple points in a 

year. Internal debt is not included in the study due to the unavailability of the quarterly data.   

The study uses eight variables to capture the magnitude of economic development. The 

human development report suggests that HDI, an aggregate index of three variables, is the 

primary and most appropriate variable to measure economic development. It should be noted 

that the study also covered a few more variables to understand the direct effect of these different 

economic variables on public debt. These variables collectively account for HDI. Table 4.1 

presents the significant variables applied in the model and the data sources. Some variables are 

converted into log form to maintain the normality in the research, such as the human 

development index, GDP per capita, infant mortality rate, and life expectancy rate. The focus 

of the study is limited to India, ranging from 1985 to 2018. The period of study is based on the 

data availability. 

 

 

 

 

 

Table 4.1 

 Variables and Data Sources 

Variables Labels Definitions Data 

Sources 
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For Economic 

Development 

(ED) 

   

Human 

Development 

Index 

HDI The composite index evaluates the three basic 

dimensions of human development - healthy and 

long life, a modest standard of living, and 

knowledge accessibility on a scale of 0 to 1. 

UNDP 

Life expectancy at 

birth (years) 

LE The expected number of years a newborn baby will 

live. 

WDI 

Mortality rate, 

infant (per 1,000 

live births) 

IM Infant mortality rate shows the probability of an 

infant dying between birth and the age of one year 

expressed as per thousand births. 

WDI 

Physicians (per 

1,000 people) 

PHY All professionals and medical doctors, medical 

school graduates, working in any area of expertise 

(per 1,000 inhabitants). 

WDI 

GDP per capita 

(constant LCU) 

GDPC Total gross domestic product of an economy is 

divided by the total population. 

WDI 

Government 

expenditure on 

education, total 

(% of GDP) 

GEE Public expenditure on government academic 

institutions, including subsidies given to all levels 

of private educational institutions with expenses 

bearings such as salaries of staff and other benefits, 

contracted services, teaching materials, books, 

equipment, repairs, furniture, and 

telecommunications (as a percentage of GDP). 

WDI 

Current health 

expenditure 

CHE Current expenditure from the government budget, 

social health insurance funds, grants, and external 

borrowings (as a percentage of GDP). 

WDI 

Other Variables    
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Debt-GDP ratio DGR Debt-GDP ratio is the borrowings accumulated by 

the government as a percentage of GDP. 

IMF 

Military 

expenditure 

ME Military expenditure is the expenditure on defense 

taken as a percentage of GDP. 

WDI 

Lending interest 

rate (%) 

IR The lending interest rate is the interest rate paid on 

the government's borrowings. 

WDI 

Corruption CPI The corruption perceptions index shows the 

country's score on how corrupt their public sectors 

are. The score lies between 0 and 10. 0 represents 

highly corrupt, while 10 means highly clean. 

TI 

Inflation, 

consumer prices 

(annual %) 

IN Inflation is the annual %age change in the cost to 

the average consumer of obtaining a basket of 

goods and services.   

WDI 

Gross fixed 

capital formation 

(constant LCU) 

GFCF As per the Reserve Bank of India, gross fixed 

capital formation is the investment taken as the 

aggregate of gross additions to the fixed assets 

during one year. 

WDI 

Total debt service DS Total debt service is the debt service on the 

borrowings taken as a percentage service of 

exports of goods services, and primary income. 

WDI 

Note: UNDP – United Nations Development Programme, WDI – World Development Indicators, IMF – 

International Monetary Fund, TI – Transparency International  

 

 

The study uses data from 1990 to 2019 to investigate the interaction between natural 

resource rents, public debt, and other macroeconomic variables. Public debt is the dependent 

variable, and total natural resource rent is the primary independent variable. The control 

variables are economic growth, inflation, trade openness, and unemployment rate. The data are 
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retrieved from the World Development Indicators (WDI) Database of the World Bank and the 

World Economic Outlook Database of the International Monetary Fund (IMF) to accomplish 

the objective. Public debt is taken as the GDP percentage, representing the combined debt 

liabilities of the centre and state governments. Total natural resource rents as a percentage of 

GDP constitute coal, mineral, oil, forest, and natural gas rents. GDP per capita (constant) is the 

proxy of economic growth. Trade openness (percentage of GDP) is the total of export and 

imports. All the variables are converted in the natural logarithmic form to maintain the 

normality of the data.  

The data sources and variables used to examine the debt sustainability of India are 

explained in this section. The scope of the study is restricted to India from 1985 to 2020. The 

study uses GDP annual growth as a proxy of economic growth. Public debt (PD), institutional 

quality (IQ), gross national expenditure (GNE), gross fixed capital formation (GFCF), and 

foreign direct investment (FDI) are the independent variables. The study uses primary surplus 

(PS) data from the Reserve Bank of India (RBI) database to examine fiscal reaction functions. 

General government debt, taken as a percentage of GDP, is the measure of public debt. The 

data for the same is collected from International Monetary Fund (IMF). Economic freedom 

index data from the Freedom House Report is used for institutional quality. The index is 

computed using four fundamental indicators, i.e., the size of government, the rule of law, 

efficiency of regulations, and open markets. These indicators are divided into sub-indicators 

measured on a scale from 0 to 100 (Godil et al., 2021).  GDP per capita, trade, gross national 

expenditure, and gross fixed capital formation data have been extracted from World 

Development Indicators (WDI). GFCF, GNE, and FDI are taken as a percentage of GDP. 

 

In the study, two methods are used to examine the debt sustainability of India. First, the 

debt threshold beyond which any further rise in debt could harm the economy is determined by 
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how far the current debt-GDP ratio is from the debt threshold. Second, debt sustainability is 

measured by using the fiscal reaction function approach. In addition, the study includes 

institutional quality in the empirical testing to examine its role in India's debt threshold and 

sustainability.  

The variables and data sources used to examine the debt sustainability of Indian states 

are elaborated in this section. The sample comprises 252 observations of each variable for 

2011-2019. Appendix J shows the list of 28 states included in the analysis, except for 

Telangana, due to the unavailability of the data. The theoretical framework galvanizes selecting 

the independent variables presented in section 2. Table 4.2 explains each independent variable 

and its positive or negative effect on debt per the existing literature and theoretical framework. 

Reserve Bank of India (RBI) and the Indiastat database are the main data sources used in the 

study. Actual figures of the selected variables rather than the budgeted values are used in the 

analysis. Using forecasted values could deliver inaccurate results as these values are always 

either underestimated or overestimated from the actual values. 

 

 

 

 

Table 4.2 

 Description of the Variables of Interest  

Variable Type Variable 

Name 

Label Description/Computation Expected 

Relation 
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Dependent 

Variable 

State Debt SD Debt as a percentage of GSDP [(Total 

Debt)/GSDP] 

 

Independent 

Variable 

    

Fiscal Factors Gross Capital 

Expenditure 

GCE Annual state-wise capital expenditure (+) 

 Total Revenue TR Tax revenue plus non-tax revenue (+/-) 

 Interest 

Payments 

IP Interest payments made against debt 

liabilities 

(+) 

 Primary Deficit PD The primary deficit is the gross fiscal 

deficit less interest payments 

(+) 

Socio-economic 

Factors 

Social Sector 

Expenditure 

SSE Expenditure made on social sectors (+) 

 Gross State 

Domestic 

Product 

GSDP Annual gross domestic product of states (-) 

Political Factors Elections EL Dummy variable with value 1 for the 

years in which elections happened 

(+) 

Source: Author’s own illustration 

The measurement unit of variables of interest is not similar. Some are in percentage 

form, some in absolute values, and one is a dummy variable. Therefore, to maintain the 

normality in the data, all the variables are transformed into log form except elections because 

it is a binary variable. 

The data sources and the variables of interest for constructing the debt sustainability 

index for Indian states are explained here. The data has been sourced from the Handbook of 

Statistics on Indian States (RBI), State Finance Reports (RBI), and Indiastat. The study is a 
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cross-sectional study using the time frame 2020-21. Overall, 30 states and UTs were selected 

for the study based on the data availability. These states and UTs are divided into six zones: 

the northern zone, southern zone, western zone, eastern zone, central zone, and central zone 

northeastern zone (Table 4.3 and 4.4). Taking insights from the existing literature, four 

indicators of debt sustainability are selected for the study to construct the debt sustainability 

index for the Indian states, namely outstanding liabilities (proxy of debt) as per cent of GSDP, 

the primary deficit as per cent of GSDP, Interest-Growth differential and debt servicing. All 

these indicators have been explained below: 

Outstanding Liability (L) 

Outstanding liabilities represent the total internal debt plus loans and advances from the central 

government, total provident funds, reserve funds, deposits and advances, and contingency 

funds of the states. The selection of this indicator for the study is based on the findings of 

studies that suggest that a country is a debt sustainable when its debt-GDP ratio is stable and 

when the country is able to generate enough primary surplus to contain future debt (Buiter et 

al., 1985; Ewijk and Lukkezen, 2013; Kaur et al., 2018). 

Primary Deficit (D) 

As explained in the previous paragraph, primary balance plays an essential role in covering up 

the debt of an economy. It represents the difference between the expenditure and the revenues 

of the government. Higher revenues than expenditures lead to a higher surplus which helps in 

the timely repayment of liabilities and down-turning the accumulation. Contrary to that, higher 

expenditure than revenues leads to deficits, making an economy more dependent on debt and 

unsustainable. Considering the importance of the primary balance, the study includes a primary 

deficit to GSDP as a debt sustainability indicator.   

Interest-Growth Differential (G) 
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This indicator is selected based on Domar’s debt sustainability condition. Domar (1994) 

postulates that a country is a debt sustainable when its GDP growth rate is higher than the 

interest rates on debt. Interest-Growth differential represents the difference between the interest 

rate and the annual growth of states' gross domestic product. The interest rate has been 

calculated by dividing the current year’s interest payment by the previous year’s outstanding 

liabilities.  

 

Debt servicing (S) 

Debt servicing shows the capacity of the government to repay its debt obligations. Poor debt 

servicing capacity indicates the risk of default. International Monetary Fund considers an 

economy as debt sustainable if it is competent to pay back its debt without any quixotic future 

correction to its revenues and expenditure. It is computed by dividing the interest payments 

from the revenue receipts.  

Table 4.3 

States and UTs included in the Study 

S. No. States/UTs S. No. States/UTs 

1 Andhra Pradesh 16 Manipur 

2 Arunachal Pradesh 17 Meghalaya 

3 Assam 18 Mizoram 

4 Bihar 19 Nagaland 

5 Chhattisgarh 20 Odisha 

6 Goa 21 Puducherry 

7 Gujarat 22 Punjab 

8 Haryana 23 Rajasthan 
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9 Himachal Pradesh 24 Sikkim 

10 Jammu & Kashmir 25 Tamil Nadu 

11 Jharkhand 26 Telangana 

12 Karnataka 27 Tripura 

13 Kerala 28 Uttar Pradesh 

14 Madhya Pradesh 29 Uttarakhand 

15 Maharashtra 30 West Bengal 

Source: Author’s compilation 

 

Table 4.4 

 Zone-wise Segregation of States/UTs 

S. No. Zone States/UTs 

1 Northern Zone Haryana, Himachal Pradesh, Jammu & Kashmir, Punjab, and 

Rajasthan 

2 Southern Zone Andhra Pradesh, Karnataka, Kerala, Puducherry, Tamil 

Nadu, Telangana 

3 Eastern Zone Bihar, Jharkhand, Odisha, Sikkim, West Bengal 

4 Western Zone Goa, Gujarat, Maharashtra 

5 Central Zone Chhatisgarh, Madhya Pradesh, Uttarakhand, Uttar Pradesh 

6 North-Eastern 

Zone 

Arunachal Pradesh, Assam, Manipur, Meghalaya, Mizoram, 

Nagaland, Tripura 

Source: Reserve Bank of India 

4.4 Research Methodology and Procedure 

4.4.1 Bayer and Hanck and ARDL Bound Test Specifications: Public Debt and 

Economic Growth 
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As mentioned earlier, one of the most recent techniques proposed by Bayer and Hanck (2013) 

examines cointegration among the variables of interest. The Bayer-Hanck approach is more 

reliable and robust as it integrates four individual cointegration techniques. Taking a cue from 

Umar et al. (2020), Fisher’s equation is formulated in the following manner:   

 

𝐸𝐺 − 𝐽𝑂𝐻 =  −2[𝑙𝑛(𝑃𝐸𝐺) + 𝑙𝑛(𝑃𝐽𝑂𝐻)]                                                                     (1) 

𝐸𝐺 − 𝐽𝑂𝐻 − 𝐵𝑂 − 𝐵𝐷𝑀 =  −2[𝑙𝑛(𝑃𝐸𝐺) + 𝑙𝑛(𝑃𝐽𝑂𝐻) + 𝑙𝑛(𝑃𝐵𝑂) + 𝑙𝑛(𝑃𝐵𝐷𝑀)]       (2) 

 

where,  

EG, JOH, BO, and BDM represent the different tests formulated by Engle and Granger 

(1987), Johansen (1991), Boswijk (1994), and Banerjee et al. (1998), respectively. P stands for 

the probability value of each test of cointegration. 

 

Further, to check the robustness of results obtained using the Bayer-Hanck method 

(2013), the study employs the autoregressive distributed lag (ARDL) bounds test (Pesaran et 

al. 2001), which has two crucial characteristics. First, it can be applied where variables are 

integrated of equal order or a mixture of both. Second, the estimated coefficients using ARDL 

are more robust than the Johansen approach when the sample size is small (Pesaran and Shin, 

1995). Therefore, using the following equation, the long-run coefficients of public debt, 

economic growth, and other variables in the model are examined: 

 

 

lnY𝑡   =  α0 +   𝛽0ln𝑌𝑡−1 +   𝛽1lnDEBT𝑡−1 +  𝛽2lnGFCF𝑡−1 +  𝛽3lnGFCE𝑡−1 + 

+ 𝛽4lnTRADE𝑡−1 +  𝛽5𝑙𝑛INF𝑡−1 +  𝛽6𝑙𝑛FXR𝑡−1 +  𝜔𝑡                                          (3) 
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where,  

ln refers to the natural log of the variables, Y is the GDP, DEBT is the ratio of public 

debt to GDP, GFCF is the gross fixed capital formation, GFCE is the government's final 

consumption expenditure, TRADE is the trade openness, INF is the inflation, and FXR is the 

foreign exchange reserves. While ωt in the model represents the error term with constant mean 

and variance, t is the time. As usual, α is the constant term, and β denotes the coefficients of 

the variables.  

Similarly, equation (4) shows the short-run co-integrating relationship with a set of 

variables, and δ represents the coefficients of the variables. The optimal lagged values of each 

variable based on Schwarz criteria are explained by a, b, c, d, e, f, and g.  

∆lnYt  

=   α0  +  ∑ 𝛿𝑗∆ln𝑌𝑡−𝑗

𝑎

𝑗=1

+  ∑ 𝛿𝑘∆lnDEBT𝑡−𝑘

𝑏

𝑘=0

+  ∑ 𝛿𝑙∆lnGFCF𝑡−𝑙

𝑐

𝑙=0

+  ∑ 𝛿𝑚∆lnGFCE𝑡−𝑚

𝑑

𝑚=0

+  ∑ 𝛿𝑛∆lnTRADE𝑡−𝑛

𝑒

𝑛=0

+ ∑ 𝛿𝑜∆lnINF𝑡−𝑜

𝑓

𝑜=0

+  ∑ 𝛿𝑝∆lnFXR𝑡−𝑝

𝑔

𝑝=0

 

+  𝜑𝐸𝐶𝑇𝑡−1                                                                                                                                     (4) 

 

The error correction term (ECT) measures the pace of adjustment back of the model 

towards the equilibrium in the face of any economic shock. Significant negative ECT indicates 

the long-run causality among variables. Lastly, the direction of the causality between public 

debt and economic growth is tested by applying the Granger causality test. The null hypothesis 

of the test assumes that there is no Granger causality. It should be noted that the optimal lag 

length and the maximum integrated order required for the causality test have been estimated 
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through the vector autoregression (VAR) approach and Augmented Dickey-Fuller (ADF) and 

Phillips-Perron tests, respectively.  

 

4.4.2 ARMA and ARIMA Model Specifications: Public Debt, Economic Growth and 

COVID-19 Pandemic 

To predict India's GDP and external debt for the next five years, the auto-regressive integrated 

moving average (ARIMA) model is used. This model was built under a Box-Jenkins 

methodology (Box and Jenkins, 1976) and was subjected to an Augmented Dickey-Fuller test 

to check if the data was stationary. The methodology includes three main steps to estimate and 

forecast the model, i.e., a) Identification, b) Estimation, and c) Diagnostic and Forecasting.  

 

In the first stage, the stationarity of the series is verified.. If the series is stationary at 

level, the order of autoregressive (p) and order of the moving average (q) by using a 

correlogram is identified. If the series is non-stationary at the level, the difference of the series 

is taken, and stationarity is rechecked. Later, p and q are identified. In the second stage, after 

placing possible p and q, different models are estimated, and the best model among them is 

chosen. The model with significant AR and MA values and with the lowest Akaike Information 

Criterion (AIC), Schwarz Criterion (SC), and Hannan-Quinn Criterion (HQ) values are 

considered the best model. The third stage includes diagnostic testing and forecasting. Under 

diagnostic testing, it is checked whether the q statistics of the model are significant or not and 

whether AR and MR roots are within the critical values. Finally, the study uses the same model 

to forecast the values for the next five years.   

The general equation of the ARMA of orders p and q are as follows: 

Y𝑡  =  c +  α1Y𝑡−1 +  ⋯ + α𝑝Yt−p  +  ε𝑡  −  θ1εt−1  − ⋯ −  θ𝑞εt−q (1)  
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Y𝑡 is the time series, p implies autoregressive order, and q represents moving-average 

order. ε𝑡 explains the past error terms used as independent variables in the model. This model 

is a combination of both AR and MA models. 

 

If the series is non-stationary at the level, then the ARMA model can be broadened by 

taking the difference of the series, and the resulting model is known as the ARIMA model. 

Following is the equation for the ARIMA model:     

 

∆Y𝑡  =  c +  α1∆Y𝑡−1  +  ⋯ +  α𝑝∆Y𝑡−𝑝  +  ε𝑡  −  θ1ε𝑡−1 −  ⋯ −  θ𝑞ε𝑡−𝑞(2) 

 

where ∆Y𝑡 is the difference between Yt and Y𝑡−1. The series becomes stationary when 

differencing is done. ARIMA model includes three parameters, i.e., p, d, and q. d stands for the 

degree of difference. 

 

4.4.3 Structural Equation Modelling Specifications: Economic Development and Public 

Debt 

 

As mentioned earlier, the conceptual framework used in the study is based on the existing 

literature, particularly a study by Forslund et al. (2011). The framework defines the relationship 

between public debt composition and various macroeconomic factors—Figure 4.2 shows the 

rough diagram of the relationship, which will be investigated for the analysis. 

 

 

 

Figure 4.2 

Relationship between Debt and Various Macroeconomic Variables 
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Source: Author’s illustration 

 

Moreover, the study extends the existing conceptual framework by capturing another 

dimension of the economy, i.e., economic development. The aim is to examine whether 

economic development is a determinant of public debt accumulation. It is interesting to note 

that economic development is a broader term and cannot be accounted for by a single factor; 

hence several other variables have been taken into account to estimate the effect of economic 

development on public debt. 

As mentioned, the study uses the structural equation modelling (SEM) method for data 

analysis. In general, SEM is used for both factor and regression analysis. SEM evolved from 

simple linear models to non-parametric models, and now it can be used in complex time-series 

models (Fan et al., 2016; Hair et al., 2021). SEM is based on a path diagram constructed from 

theoretical constructs. The primary purpose of using the SEM technique is the model 

specification, and the current research is partially confirmatory and partially exploratory. 

Generally, SEM analysis is conducted to test a hypothesis, test a model, modify a model, or 

test and compare two or more models. 
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Furthermore, SEM can be used when the theoretical base is poorly developed. The study 

is exploratory, with less or no shreds of evidence in existing literature in our knowledge (Hair 

et al., 2021). Moreover, it may be applied to time series studies with a small sample size (Fan 

et al., 2016).   

The underlying assumptions of SEM while computing the multiple regression model 

are a) the independent or the exogenous variables are correlated to each other and b) the residual 

term is considered an unobserved latent variable, the value of which is fixed to unit one. 

Generally, the path diagram consists of two types of variables: latent and observed variables. 

While the latent variables are not directly observable, the observed variables are considered for 

the study. It is worth noting that the latent variable data is not readily available. Hence, the 

latent variables are constructed by the various observed variables.  

For the study, two path diagrams have been used. Figure 4.3 shows the first path 

diagram representing economic development (latent variable) and its observable variables. 

Latent variables are always drawn within a circle/oval, and observed variables are drawn as 

squares. Moreover, in the given diagram, economic development acts as an independent 

variable to compute coefficients of the dependent variable, i.e. public debt. Smaller ovals are 

the error terms of each observed variable. 

 

 

 

Figure 4.3 

Path Diagram for Model 1 
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 Source: Author’s own illustration 

 

Figure 4.4 presents the second path diagram, which illustrates the relationship between 

public debt and other macroeconomic factors in which some variables correlate. The hypothesis 

(H1) of Figure 2 is that economic development influences public debt. Economic development 

is defined by its observed variables. The hypothesis (H2) of Figure 3 is that the selected 

macroeconomic variables influence public debt. The analysis was performed by using AMOS 

software. 

 

 

 

 

Figure 4.4 

 Path Diagram for Model 2 
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Source: Author’s own illustration 

 

4.4.4 ARDL Model Specifications and VAR Granger Causality: Public Debt and Natural 

Resource Rents 

The empirical testing is comprehended in six steps. The first step begins with a preliminary 

analysis, including descriptive statistics and checking the stationarity of the variables by using 

the Augmented Dickey-Fuller (ADF) unit root test (Dickey and Fuller, 1979; Dickey and 

Fuller, 1981). The presence of unit root in the series can produce misleading outcomes. 

Therefore, it is essential to perform the unit root test to know the level of integration at which 

the series is stationary. The next step comprises the cointegration test for investigating the 

existence of a long-run relationship between the variables. Third, find out the long-run and 

short-run coefficients using the ARDL model. Finally, the direction of causality between 

natural resource rents and India's public debt was detected using the VAR Granger causality 

test.  
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Examining the cointegration among the macroeconomic variables, in the long run, is a 

common practice in the area of research due to the fluttering nature of such variables. Thus,  

the study investigates the long-run and short-run co-integrating association between public debt 

and the remaining selected variables by using Auto-regressive Distributed Lag (ARDL) bound 

test (Pesaran et al., 2001). The reason for choosing the ARDL test over other traditional 

cointegration methods is its flexibility. The method can be used even when the series are 

integrated in different orders, i.e., I(0) or I(1). Moreover, the method can produce reliable 

estimates when the sample size used in the study is small due to data unavailability. 

In the long run, supported by existing literature, a positive association between public 

debt and total natural resource rents is expected. Negative signs are expected between public 

debt and GDP per capita and public debt and inflation. The literature favours positive and 

negative associations between public debt, inflation and trade openness; therefore, the study 

pre-assumes any of the two signs in the outcome. As suggested by the limited studies on 

unemployment and public debt, negative signs between these two are supposed.     

The functional relationship between public debt and selected other variables can be 

written as follows: 

ln𝐷𝑒𝑏𝑡 =  ƒ(ln𝑇𝑁𝑅, ln𝐺𝐷𝑃𝐶, ln𝐼𝑁𝐹, ln𝑇𝑂, ln𝑈𝑅) 

where ln is the natural log, debt represents total public debt, TNR is the total natural 

resource rents,  GDPC is the GDP per capita, INF denotes inflation, and TO and UR are trade 

openness and unemployment rate, respectively. 

The ARDL bound test null hypothesis denies the existence of a co-integrating long-run 

relationship between the study variables, whereas the alternative hypothesis favours the same. 

Both hypotheses are given below:  

𝐻0:  𝛽0 =  𝛽1 = 𝛽2 = 𝛽3 = 𝛽4 = 𝛽5 = 0  
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𝐻1:  𝛽0  ≠ 𝛽1 ≠ 𝛽2 ≠ 𝛽3 ≠ 𝛽4 ≠ 𝛽5 ≠ 0 

 

Suppose the resulting F-statistic of the model is higher than the critical upper bound. In 

that case, it is said that the null hypothesis is rejected, and variables are co-integrated in the 

long run. To find out the long-run coefficients, a long-run ARDL equation for the current study 

can be established as follows: 

 

ln𝐷𝑒𝑏𝑡𝑡   =  α0 +   𝛽0ln𝐷𝑒𝑏𝑡𝑡−1 +  𝛽1ln𝑇𝑁𝑅𝑡−1 +  𝛽2ln𝐺𝐷𝑃𝑡−1 +  𝛽3ln𝐼𝑁𝐹𝑡−1 + 

+ 𝛽4ln𝑇𝑂𝑡−1 +  𝛽5𝑙𝑛𝑈𝑅𝑡−1  +  𝜔𝑡 

 

where α0 is the constant term, 𝛽’s indicates the long-run coefficients of the independent 

variables, t is the time and 𝜔𝑡 is the error term. 

The equation formulated for the short-run ARDL estimates is as follows:  

∆ln𝐷𝑒𝑏𝑡𝑡    

=   α0  +  ∑ 𝛿𝑗∆ln𝐷𝑡−𝑗

𝑎

𝑗=1

+   ∑ 𝛿𝑘∆ln𝑇𝑁𝑅𝑡−𝑗

𝑏

𝑗=0

+  ∑ 𝛿𝑙∆lnGDP𝑡−𝑗

𝑐

𝑗=0

+  ∑ 𝛿𝑚∆ln𝐼𝑁𝐹𝑡−𝑗

𝑑

𝑗=0

+  ∑ 𝛿𝑛∆lnTO𝑡−𝑗

𝑒

𝑗=0

+  ∑ 𝛿𝑜∆lnUR𝑡−𝑗

𝑓

𝑗=0

+  𝜑𝐸𝐶𝑇𝑡−1                                                                                                                                      

 

where ∆ represents the differencing of the series, a,b,c,d,e, and f imply the lag values 

for each variable. 𝛿’s are the short-run coefficients of the variables. j indicates the degrees of 

freedom. ECT is the error correction term that determines the pace at which the disequilibrium 

in the model will be corrected. 𝜑 is the coefficient of ECT. 
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4.4.5 Standard Quadratic Equation Specification: Public Debt Threshold and 

Sustainability 

The study uses a standard quadratic equation approach to see the effect of debt and institutional 

quality on economic growth and compute the debt threshold. It applies Autoregressive 

Distributed Lag (ARDL) methodology proposed by (Pesaran et al., 2001). The main advantage 

of using this methodology over any other co-integration technique is that ARDL can be applied 

to series integrated of any order. It does not require series' to be integrated of the same orders. 

The method helps get the short-run coefficients and the error correction term, showing the 

speed at which the divergence will return to its original equilibrium. Additionally, it also takes 

care of the problem of endogeneity. The study formulates the following basic equation for 

understanding the relationship.  

 

𝑌𝑡 = 𝛼 + 𝛽1𝑃𝐷𝑡 + 𝛽2𝑃𝐷2
𝑡 + 𝛽3IQ + 𝛽4𝑋𝑡 + 𝜀t                (1) 

 

Where 𝑌𝑡 denotes the GDP per capita in percentage, 𝛼 and 𝛽's represent the intercept 

and coefficients. PD represents the Public debt-GDP ratio, and PD2 is the term squared term 

of public debt. X is the vector of some control variables. The control variables used in the 

current study are GFCF and FDI. Subscript t implies the time. 𝜀t indicates the error term. IQ 

has been taken in log form to maintain the normality of the data.  

 

The primary focus of the study is to ascertain the relevance and magnitude of 𝛽's of 

public debt in the equation (1). The linkage between public debt and economic growth is 

expected to be either U-shaped or inverted U-shaped. The shape of the relationship depends on 

the signs of the 𝛽s. Say, if both the 𝛽's, i.e., 𝛽1 and 𝛽2 are positive, the relationship is linear. 

However, if 𝛽1 is positive and the sign of 𝛽2 is negative, the linkage turns out to be non-linear 
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and inverted U-shaped. In contrast, if 𝛽1 is negative and 𝛽2 is positive, the relationship is non-

linear but U-shaped. The following formula is applied (Sanusi et al., 2019) to obtain the public 

debt threshold:  

 

                                                               𝑃𝐷 ̂ = −𝛽1/2𝛽2                                                             (2) 

 

Then equation (1) is converted into ARDL long run and short run equations, 

respectively, to get the estimates by taking the tinge from Sharma et al. (2021): 

 

Y𝑡   =  𝛽 + 𝛽0 +   𝛽1𝑌𝑡−1 +   𝛽2PD𝑡−1 +  𝛽3(𝑃𝐷𝑡−1)2 +  𝛽4GFCF𝑡−1 +  𝛽5GNE𝑡−1 + 

+ 𝛽6𝐹𝐷𝐼𝑡−1 +  𝛽7IQ𝑡−1 +  𝜔𝑡                                       (3) 

 

∆Y𝑡   =   α + α0  +  ∑ 𝛿𝑝∆𝑌𝑡−1

𝑎

𝑝=1

+   ∑ 𝛿𝑞∆PD𝑡−1

𝑏

𝑞=0

+  ∑ 𝛿𝑟∆(𝑃𝐷𝑡−1)2

𝑐

𝑟=0

+  ∑ 𝛿𝑠∆GFCF𝑡−1

𝑑

𝑠=0

+ ∑ 𝛿𝑡∆GNE𝑡−1

𝑒

𝑡=0

+  ∑ 𝛿𝑢∆FDI𝑡−1

𝑓

𝑢=0

+  ∑ 𝛿𝑣∆IQ𝑡−1

𝑔

𝑣=0

+  𝜑𝐸𝐶𝑇𝑡−1                                                                                     (4)          

 

In equation (3), 𝛽 and 𝛽0 stand for intercept and trend, respectively; the rest of the 𝛽’s 

represent long-run coefficients; 𝜔𝑡 is the error term. In equation (4), α is intercept and α0 is the 

trend; 𝛿's are the short-run coefficients; 𝜑 indicates the pace at which disequilibrium is 

corrected within a year. a,b,c,d,e and f explain the selected variables' optimal lag length. The 

null hypothesis of equation (3) is H0: = 0, which means there is no long-run co-integration, 

while the alternate hypothesis is H0: ≠ 0 implying the presence of long-run co-integration. The 
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null hypothesis is rejected when the f-statistics is higher than the critical values of the lower 

and upper bound. 

Fiscal Reaction Function Approach: Debt Sustainability 

The second approach is the fiscal reaction function approach. Under this approach, the response 

of primary surplus (PS) to the change in public debt and other variables, such as output gap 

(OG) and institutional quality (IQ), is measured. The study considers the effect of structural 

breaks in primary surplus by including a dummy variable for the breaks. The study also tries 

to check the indirect impact of institutional quality via public debt. Hence, an interaction term 

of debt and institutional quality is included. Equation (5) shows the formulation of the 

fundamental fiscal reaction function. Equation (6) shows the inclusion of interaction terms to 

measure the indirect effect of IQ on primary surplus. 

 

𝑃𝑆𝑡 =  𝑎0  +  𝜂0𝑃𝑆𝑡−1  +  𝜂1𝑃𝐷𝑡−1  + 𝜂2𝐼𝑄𝑡−1  + 𝜂3𝑂𝐺𝑡−1 + 𝜂4𝐷𝑉 +  𝜇𝑡                 (5) 

𝑃𝑆𝑡 =  𝑎0  +  𝜂0𝑃𝑆𝑡−1  + 𝜂1𝑃𝐷𝑡−1 +  𝜂2𝐼𝑄𝑡−1  +  𝜂3(𝑃𝐷𝑡 ∗ 𝐼𝑄𝑡)  +  𝜂4𝑂𝐺𝑡−1 + 𝜂5𝐷𝑉 

+  𝜇𝑡                                                                                                                              (6)  

 

 

4.4.6 OLS Regression and Quantile Regression Specifications: Indian States 

Indebtedness 

 

Consistent with the discussion, the model has three groups of explanatory variables, i.e., socio-

economic, fiscal/financial, and political. The dependent variable for the model is state debt 

(SD), taken as a percentage of gross state domestic product (GSDP). For the analysis, initially, 

the OLS regression model is employed as follows:  

 



82 
 

𝑆𝐷𝑖 = β0 + β1GCE𝑖 + β2PD𝑖 + β3TR𝑖 + β4IP𝑖 + β5GSDP𝑖 + β6SSE𝑖 + β7EL𝑖 +  𝜀𝑖 

                                                                                         …...(1) 

 

Equation (1) explains the fundamental relationship between the dependent and 

independent variables. As described in Table 4.2, SD is the dependent variable on the left side 

of the equation, and all others are the independent variables on the right side. Except for β0, 

the constant term, and the rest of the β′s are the coefficients of the independent variables. 𝑖 

represents distinct states such as 1, 2, 3…….n and 𝜀𝑖 denotes the error term. 

Indian states vary in many notable ways, such as the size of the government and 

geographical, social, and financial factors. Hence, the problem of heteroskedasticity and 

autocorrelation might be possible in the data used in the present study. Heteroskedasticity is an 

assumption of OLS regression that might not hold in data with high variations. Hence, it is 

necessary to estimate equation (1) after correcting for both heteroskedasticity and 

autocorrelation.   

 

 

Quantile Regression  

India is tremendously heterogeneous across states; therefore, the relationship between state 

debt and the explanatory variables of interest is likely to differ at different quantiles. The OLS 

regression model is based on conditional expectation only and does not describe the full 

conditional distribution. Quantile regression alleviates this difficulty. It explains the effect of 

each independent variable at multiple quantiles such as 10, 20, 30….90. In addition, compared 

to OLS regression, quantile regression produces more robust coefficient estimates by 
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addressing the problems of heteroskedasticity and outliers. Thus, the study uses the quantile 

regression approach to thoroughly examine the relationship between state debt and the selected 

independent variables by using the following equation: 

  

𝑚𝑖𝑛𝛽∈𝑅𝑝  ∑i∈{i:𝑦𝑖≥x′}r|𝑦𝑖 − 𝑥′𝛽| ∑i∈{i:𝑦𝑖<x′β}(1 − r)|𝑦𝑖 − 𝑥′𝛽|  

                                                                                 …...(2) 

 

where 𝑦𝑖 is the dependent variable given as in equation (1) for the state 𝑖,  𝑥 is the vector 

of all the explanatory variables. 𝑝  is the no. of explanatory variables, and r represents the 

vector consisting of each quantile. β indicates the coefficient value, which will change with the 

change in the quantile of the dependent variable.  

 

 

 

 

 

4.4.7 Index Construction Specifications: Debt Sustainability Index of Indian States 

1. Data Normalisation 

After identifying the variables affecting India's debt sustainability, the research proceeds 

further with the construction of the index. To maintain uniformity, each indicator is 

transformed on a scale of 0 and 1 by using the given formula: 

The normalized value for positive components = 
𝑂𝑏𝑠𝑒𝑟𝑣𝑒𝑑 𝑣𝑎𝑙𝑢𝑒−𝑀𝑖𝑛𝑖𝑚𝑢𝑚 𝑉𝑎𝑙𝑢𝑒

𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑉𝑎𝑙𝑢𝑒−𝑀𝑖𝑛𝑖𝑚𝑢𝑚 𝑉𝑎𝑙𝑢𝑒
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The normalized value for negative components = 
𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑣𝑎𝑙𝑢𝑒−𝑂𝑏𝑠𝑒𝑟𝑣𝑒𝑑 𝑉𝑎𝑙𝑢𝑒

𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑉𝑎𝑙𝑢𝑒−𝑀𝑖𝑛𝑖𝑚𝑢𝑚 𝑉𝑎𝑙𝑢𝑒
 

 

2. Weight Assignment  and Index Construction 

Then, PCA is applied to get the factor loadings. The best components having an eigenvalue 

equal to one or higher than one for assigning the weights to each indicator are chosen. A 

component with an eigenvalue equal to one or higher than one implies that that component 

explains the highest variance. Weights have been computed using the factor loading values 

(absolute) and the proportion of variance construed by the component in which the particular 

variable falls. The following formula is employed for the construction of the weighted debt 

sustainability index: 

 

𝐷𝑆𝐼 =  
𝑊𝐿(𝐿𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑦) +  𝑊𝐷(𝐷𝑒𝑓𝑖𝑐𝑖𝑡) +  𝑊𝐺(𝐺𝑟𝑜𝑤𝑡ℎ) +  𝑊𝑆(𝑆𝑒𝑟𝑣𝑖𝑐𝑖𝑛𝑔)

𝑊𝐿 +  𝑊𝐷 +  𝑊𝐺 + 𝑊𝑆
 

 

Here, DSI represents the debt sustainability index, and W indicates the weights that are 

assigned to each indicator. Weights are computed by multiplying the factor loading value of 

the variable with the variance proportion explained by the component in which that variable 

falls. The DSI value ranges from 0 to 1, where 0 represents high sustainability, and 1 represents 

high unsustainability. This is because the selected variables negatively affect debt 

sustainability, as suggested by the existing studies.  

Following these steps, finally, ranks are given to the states/UTs based on their DSI score 

from 0 to 1. Further, all the states/UTs are classified into four categories using the DSI score. 
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The four categories are – highly sustainable states (HS) in the 25th percentile and below, 

sustainable states (S) in the 25th percentile and 50th percentile, unsustainable states (U) in the 

50th percentile and 75th percentile, and highly unsustainable (HU) in the 75th percentile and 

above. Further, the same steps have been followed to check the debt sustainability status of the 

different regions of India, such as the eastern, western, northern, southern, central, and 

northeastern regions. 

 

 

 

 

 

 

 

 

 

 

 

CHAPTER 5 

Analysis of Empirical Results 

 

5.1 Introduction  
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The chapter presents the empirical results of the objectives of the thesis and gives a detailed 

discussion. Each objective was empirically tested following the research framework by 

applying the appropriate methodologies/approaches. The current chapter is divided into three 

parts. Part I captures the results of objective one, Part II consists of the results of objective two, 

and Part III is a compilation of the empirical results of objective three.  

5.2 Section-I: Public Debt, Economic Growth, and Crisis 

 

Section I has been divided into two parts. The first part shows the results of the nexus between 

public debt and economic growth. In the beginning, a preliminary analysis which includes 

descriptive statistics to analyze the data and a unit root test to check the stationarity of the data, 

is done. Then, the study proceeds to check the existence of the long-run co-integration between 

the dependent and the independent variable by employing the Bayer and Hanck co-integration 

test and the bound test of co-integration. After checking for the co-integration, we run the 

equation of ARDL to get the long- and short-run estimates. Further,  the Granger causality test 

is applied to check the causality's direction. The detailed analysis is given below:  

 

 

 

5.2.1 Revisiting the Debt-Growth Nexus: Evidence from India 

 

I. Descriptive Statistics  

Table 5.1, which presents the descriptive statistics of the variables under study, shows that the 

distribution of each variable is nearly symmetrical over the chosen period. Interestingly, the 

mean and median estimates for most of the variables are very close to each other. The skewness 

estimates indicate that all the variables are positively skewed except TRADE, INF, and FXR. 
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The findings of the Jarque-Bera test point to the non-rejection of the null hypothesis even at a 

10% significance level, and confirm that all the variables are normally distributed. 

Table 5.1 

Descriptive Statistics of the Variables 

  lnGDP lnDEBT lnGFCF lnGFCE lnTRADE lnINF lnFXR 

 Mean 31.520 4.248 30.148 29.293 -1.323 1.941 28.412 

 Median 31.464 4.244 30.119 29.267 -1.342 2.003 28.759 

 Maximum 32.612 4.422 31.429 30.436 -0.578 2.630 31.215 

 Minimum 30.515 4.024 28.858 28.266 -2.120 0.913 24.859 

 Std. Dev. 0.641 0.081 0.829 0.613 0.542 0.421 2.133 

 Skewness 0.118 0.101 0.062 0.145 -0.158 -0.399 -0.409 

 Kurtosis 1.788 4.006 1.607 1.869 1.512 2.361 1.780 

 Jarque-   Bera 2.288 1.580 2.933 2.044 3.472 1.569 3.236 

 Probability 0.318 0.454 0.231 0.360 0.176 0.456 0.198 

Source: Author’s own 

 

II. Unit Root Test   

The purpose of the unit root is to examine the stationarity of the series and order of integration 

of each variable, i.e., GDP, DEBT, GFCF, GFCE, TRADE, FXR, and INF. Two different unit 

root tests are conducted for the analysis: ADF and PP tests. The test's null hypothesis assumes 

the presence of the unit root against the alternative hypothesis that the time series is stationary. 

The Akaike criterion estimates the optimal lag length for all the macroeconomic variables. The 

results obtained from the ADF and PP tests indicate that the null hypothesis is not rejected at 
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the level for any of the series. However, each series becomes stationary after taking the first 

difference (Table 5.2).  

 

Table 5.2 

Results of the Unit Root Test 

Variable Level Data First Difference  

Inference ADF PP ADF PP 

lnGDP -2.172 -1.837 -4.406*** -8.591*** I[1] 

lnDEBT -2.657 -2.751 -3.250* -3.892** I[1] 

lnGFCF -2.101 -2.042 -7.333*** -7.317*** I[1] 

lnGFCE 0.747 -1.664 -5.392*** -3.479** I[1] 

lnTRADE -0.045 -0.528 -4.699*** -4.718*** I[1] 

lnFXR -1.044 -1.306 -3.565** -3.888** I[1] 

lnINF -3.089 -2.858 -4.699*** -6.836*** I[1] 

Note: I[1] shows the integration order of one. ***, **, * Significant at 1, 5 and 10 per cent, respectively. 

Source: Author’s own 

   

 

III. Bayer and Hanck Cointegration Test 

The Bayer-Hanck cointegration approach provides a combined test decision of multiple 

cointegration methodologies. The basic assumption of the method is that the null hypothesis of 

no cointegration is rejected if the F-statistic exceeds the critical values. Table 5.3 shows that 

the F-statistic is higher than the critical value in both cases. Therefore, the null hypothesis is 

rejected. The results suggest the existence of cointegration among the selected variables in the 

long run. 
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Table 5.3 

Bayer-Hanck Cointegration Test 

 F-Statistic Decision 

Model EG-J EG-J-Ba-Bo  

lnGDP = f(lnDEBT, lnGFCF, lnGFCE, lnTRADE, lnINF, lnFXR)      55.876***        55.931*** Cointegration 

Critical Values at a 5% level of significance 10.352 19.761   

Note: ***, **, * Significant at 1, 5 and 10 %, respectively. 

Source: Author’s own 

 

 ARDL Bounds Test for Cointegration   

Following the Bayer-Hanck cointegration test, the ARDL bounds test proposed by Pesaran et 

al. (2001) is conducted to test the long-run relationship between debt and growth. The 

suitability of this model is validated by conducting normality (Table 5.1), autocorrelation 

(Appendix B), and heteroscedasticity tests (Appendix A). The model clears all the standard 

diagnostic tests. The null hypothesis of the bounds test assumes that there is no level of 

relationship among the variables. It is evident from Table 5.4 that the null hypothesis is rejected 

at a 1% level of significance, as the F-statistic is higher than the lower and upper bounds.     

 

Table 5.4  

Bound Test for Cointegration 

F-statistic 
Level of 

significance 

Lower critical 

value 

Upper critical 

value 

5.296121 10% 2.53 3.59 

  5% 2.87 4.00 

  2.50% 3.19 4.38 

  1% 3.6 4.9 



90 
 

  

Source: Author’s own 

 

 

IV (a) Long-run and Short-run Estimates  

Table 5.5 reports the results of long-run estimates of the ARDL model. The negative coefficient 

of the debt-to-GDP ratio implies that an increase of 1 per cent in debt causes a decrease of 0.23 

per cent in economic growth in the long run. The findings are consistent with extant literature 

(Sen et al., 2007; Drine & Nabi, 2009; Kumar and Woo, 2010; Ogunmuyiwa, 2011). However, 

capital formation has a significant positive effect on economic growth in the long run, and 

expenditure affects economic growth negatively, as demonstrated by Adhikary 2011; Aigheyisi 

2013; and Reddy 2019. As expected, trade openness and inflation negatively impact economic 

growth in the long run (Hodge, 2006; Were, 2015).  

The country’s holding of foreign exchange reserves significantly adversely affects 

growth. A change of 1 per cent of foreign exchange reserves leads to a change by a negative 

0.03 per cent in GDP growth. The findings align with some of the previous empirical 

investigations (Ben-Bassat & Gottlieb, 1992; Aizenman & Marion, 2003; Nathaniel & 

Oladiran, 2018). The foreign exchange reserves of India have continuously been rising, and 

literature suggests that a consistent massive rise in foreign exchange reserves of a developing 

country can devise many problems, such as soaring inflation and fiscal costs, high-interest 

rates, and imports promotion, which could affect growth negatively (Mohanty & Turner 2006; 

Prasad et al. 2007; Park & Estrada 2009)    

 

Table 5.5  

Long-run Estimates of the ARDL Model 
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Variables Coeff. Std. Err. t-stat. Prob. 

lnDEBT(-1) -0.234 0.040 -5.863 0.000 

lnGFCF(-1) 0.205 0.045 4.592 0.000 

lnGFCE(-1) -0.044 0.051 -0.863 0.397 

lnTRADE(-1) -0.048 0.024 -2.014 0.056 

lnINF(-1) -0.040 0.008 -5.157 0.000 

lnFXR(-1) -0.031 0.010 -3.152 0.005 

Source: Author’s own 

 

Similarly, Table 5.6, which presents the short-run estimates of the ARDL model, shows 

that debt affects growth negatively in the short run as well. In addition, trade openness, 

inflation, and foreign exchange reserves also significantly adversely affect growth. The 

financial markets of emerging economies are not well established, and their absorptive capacity 

is limited for foreign exchange reserves (Gould, 2003; Polterovich & Popov, 2003). Hence, the 

enlargement of FXR affects economic growth through inflation and high imports (Prasad et al. 

2007). However, expenditure and capital formation positively respond to growth in the short 

run at 10% and 1% levels of significance, respectively.  

The error correction term confirms the existence of a long-run relationship (Banerjee et 

al., 1998). The ECT measures the speed of adjustment and should be negative within a range 

between 0 and 1. The findings suggest that the coefficient of ECT is negative and significant, 

implying that the dependent variable adjusts to changes in the independent variables at a speed 

of almost 88% to converge towards long-run equilibrium within a year. 

Table 5.6 

Short-run Estimates of the ARDL Model 
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Variables Coeff. Std. Err. t-Stat. Prob. 

C 24.315 4.343 5.599 0.000 

TREND 0.049 0.009 5.47 0.000 

D(lnDEBT) -0.426 0.074 -5.749 0.000 

D(lnGFCE) 0.100 0.055 1.809 0.084 

D(lnGFCF) 0.119 0.04 2.957 0.007 

D(lnTRADE) -0.042 0.024 -1.778 0.089 

D(lnFXR) -0.028 0.009 -3.141 0.005 

D(lnINF) -0.024 0.006 -4.045 0.001 

ECT(-1) -0.882 0.128 -6.869 0.000 

Source: Author’s own 

 

 

 

IV (b) Stability Test  

As explained by Brown et al. (1975), the cumulative sum of recursive residuals (CUSUM) and 

the CUSUM of the square (CUSUMQ) tests are used to check the robustness and the stability 

of a model. Interestingly, the cumulative sum of the estimated parameters should not move 

beyond the critical area at a 5% significance level.  Figure 5.1 and Figure 5.2, which present 

the regression coefficients’ fall within the boundaries of critical values at a 5% significance 

level, indicate that the model is stable.  

 

                       Figure 5.1                                                                     Figure 5.2 

                    CUSUM Test                    CUSUM Square Test 
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IV. Granger Causality Test Results 

The cointegration tests do not shed light on the direction of causality. Therefore, in the study, 

the direction of the causality is confirmed using the Granger causality test. The empirical results 

presented in Table 5.7 show that the first null hypothesis, which states that debt does not cause 

GDP, can be rejected as its p-value is significant at a 5% level. However, the second null 

hypothesis of GDP Granger causes debt cannot be dismissed due to an insignificant p-value. 

Hence, the results confirm that unidirectional causality runs from debt to economic growth in 

the short and long run. The rest of the results of the Granger causality test of all variables with 

GDP are given in Appendix C. The study finds a unidirectional causality moving from GDP to 

GFCF, GDP to GFCE, TO to GDP, and FXR to GDP. Similar to the findings of Riyath and 

Ismail (2018), the study's results also suggest bidirectional causality between INF and GDP.   

 

Table 5.7 

Granger Causality Test 

 Null Hypothesis:  F-Statistic Prob.  
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 lnDEBT does not Granger Cause lnGDP  16.164 0.059 

 lnGDP does not Granger Cause lnDEBT 6.373 0.143 

Source: Author’s own 

 

5.2.2 The Effect of the COVID-19 Pandemic on Economic Growth and Public Debt: An   

Analysis of India and The Global Economy 

Part II shows the study's empirical results relating to the COVID-19 pandemic's effect on 

external debt and the economic growth of India and the global economy. Starting with the 

graphical representation of the current scenario of the public debt and economic growth of 

India, Brazil, the UK, and the USA, the stationarity of the data is checked. Finally,  various 

ARIMA models are tried to select the best forecasting method. Later, India's GDP and external 

debt are forecasted for the next five years.  

 

 

I. High Debt-Low Growth Trap in the Post-Pandemic Economy 

Gross domestic product is the most used economic indicator to assess the overall economic 

measure. In practice, it takes into account the market value of all final goods and services 

produced in the economy. It is increasingly being recognized that any untoward 

macroeconomic events, such as the global financial crisis and the outbreak of the COVID-19 

pandemic, have significant implications on the GDP of global economies, as shown in Figure 

5.3. For example, in the aftermath of the ongoing COVID-19 pandemic, several countries have 

deviated from following fiscal prudence, leading to GDP contraction and public debt 

expansion.       

Figure 5.3  



95 
 

Real GDP Growth Rate of the UK, the US, India, and Brazil, 2001-2020 

 

 

 

 

 

 

 

Source: Author’s illustration from World Economic Outlook data, IMF 

As mentioned earlier, macroeconomic instabilities, mainly resulting from the 

unprecedented crisis, have significant implications for public debt. Unlike the previous crisis, 

COVID-19 has impacted the economy severely, particularly the heavily indebted economies, 

and is expected to have a prolonged negative effect on public debt. An example of the four 

most severely affected countries by the COVID-19 pandemic: the United Kingdom, the United 

States, Brazil, and India.  

As shown in Figure 5.4, which presents the gross debt as a percentage of GDP for four 

countries, namely, the United Kingdom, the United States, Brazil, and India, there has been a 

sharp upturn in the public debt since the onset of COVID-19 pandemic in 2020. Considering 

the developed economies, public debt as a percentage of GDP for the United Kingdom has 

more than doubled since the beginning of the global financial crisis. For the United States, it 

increased, though not doubled, from 73 per cent in 2008 to almost 127 per cent in 2020. The 

pattern is similar to that observed for the United Kingdom and the US, although India’s and 
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Brazil’s debt-GDP ratio was relatively stable until 2014. The public debt ratio for India 

increased by 23 percentage points between 2014 and 2020. Brazil's public debt rose from 49 

per cent in 2008 to 104 per cent in 2020. In short, the public debt has recorded an 

‘unprecedented increase’ since the pandemic outbreak. Crossing the desired level of public 

debt for many emerging economies is a significant cause for concern. 

Figure 5.4 

Gross Debt of the UK, the US, India, and Brazil as a percentage of GDP, 2001-2020 

 

Source: Author’s illustration from World Economic Outlook data, IMF 

Likewise, the current health crisis has resulted in an unimaginable rise in overall 

expenditure. Moreover, in India, where more than half of the health expenditure is borne by 

the general citizens themselves (termed as out-of-pocket spending), the situation has worsened 

because of the declining incomes of the individuals due to the simultaneous economic crisis. 

The IMF World Economic Outlook 2020 report has listed the Indian economy as one of the 

economies that might get hit hard due to the high out-of-pocket expenditure on health and 

significant economic contractions. The report also underlines that in 2018, India, on average, 

utilized 43% of its external aid for health expenditure (International Monetary Fund, 2020). 
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II. ARIMA Estimations 

When checked using Augmented Dickey-Fuller (ADF) unit root test, it is found that the data 

is non-stationary at a level for both the series,’ i.e., GDP and external debt (Table 5.8). 

Therefore, the study ran the Partial Autocorrelation Plot Function (PACF) and Autocorrelation 

Plot Function (ACF) to identify the stationarity. The ACF shows a pattern where ACF crosses 

the standard error bound at all the lags. The same pattern can be seen for PACF in some of the 

lags. The results confirm stationarity by taking the series's first difference (Table 5.8). As 

expected, the null hypothesis of the presence of unit root at a 1% significance level is rejected. 

Then, again ACF and PACF are run to identify the possible models by determining three 

parameters, i.e. ‘p’, the number of time lags, ‘d’ the degree of differencing, and ‘q’, the moving 

average order. The study adopts ARIMA (1,1,1), ARIMA (1,1,2), ARIMA (2,1,1), and ARIMA 

(2,1,2) for GDP as well as for external debt to choose the best out of the four models. 

 

 

Table 5.8  

Augmented Dickey-Fuller Unit Root Test - GDP and External Debt India 

Variable  Level 1st Difference 

 t-stat t-stat 

GDP Growth -1.47188 -6.36848*** 

External Debt -2.42105     -3.95897* 

Note: *,**,*** represent significance at 10%, 5% and 1% levels. 

Source: Author’s own 

 

Table 5.9 shows the results of all the models. While comparing the results, it has been 

found that coefficients of AR and MA are significant in models ARIMA (1,1,2) and ARIMA 

(2,1,1) only. However, AIC, SC, and HQ values are lower for ARIMA (2,1,1) than ARIMA 
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(1,1,2). Hence, ARIMA is the best model for forecasting the GDP and external debt for the 

next five years (2,1,1). 

Table 5.9  

ARIMA Models – GDP and External Debt - India 

    Coefficients Criteria 

Variables ARIMA 

(p,d,q) 

AR MA AIC SC HQ 

GDP 1,1,1 0.26772 -1.00000 27.53561 27.71337 27.71337 

 1,1,2 -0.82893*** -0.74845*** 27.80612 27.98388 27.86748 

 2,1,1 -0.17458 -0.70912 27.57923 27.75699 27.64059 

 2,1,2 -0.98259 0.90103 27.59737 27.77512 27.65873 

External Debt 1,1,1 0.84478 -0.6559 24.92949 25.04859 24.97724 

 1,1,2 0.15919*** 0.28009*** 24.90889 25.02799 24.95664 

 2,1,1 0.36188 0.15894 24.88409 25.00319 24.93184 

  2,1,2 0.62364 -0.31300 24.89989 25.01899 24.94764 

Source: Author’s own 

 

Appendix D and E show the diagnostic test results. The correlogram demonstrates that 

the lag values of ACF and PACF are within the 95% confidence bound. Moreover, all the p 

values are greater than equal to 0.05, indicating the absence of autocorrelation. Therefore, the 

residual terms are independent of each other, and the mean and variance are also constant over 

time for the model chosen as the best model. The model’s inverse AR and MA roots (appendix 

F and G) are also within the circle, signifying the model’s stability.  

 

III. Forecasting 
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Using the same model, the study then tries to forecast the GDP for the next five years quarterly 

from 2021Q2 to 2026Q1. Appendix H shows the combined graph of earlier data and predicted 

GDP values. It shows how GDP started falling in the first quarter of 2020 and slowly achieved 

the values of 2019Q4, i.e., before the COVID-19 crisis. The forecasting results suggest that by 

the end of 2021Q1, the economy will show a sign of recovery (refer to Figure 5.5). 

Figure 5.5  

India’s Forecasted GDP 

 
Source: Author’s own 

 

In the final step, external debt is forecasted for the period from 2021Q1 till 2026Q1. 

Appendix I shows the combined graph of earlier data and the predicted values of external debt. 

The projected values of external debt, as shown in Figure 5.6, suggest a continuous rise in 

external debt amidst the COVID-19 crisis at a high pace. 

Figure 5.6  

India’s Forecasted External Debt 
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Source: Author’s own 

5.3 Section II: Debt Determinants, Threshold, and Sustainability 

 

Section II is related to the second objective of the thesis and has been divided into two parts. 

Part I of Section II examines various determinants of public debt accumulation in India. The 

section is further bifurcated into two subsets. The first subset focuses on economic 

development as a determinant of debt, in which we apply the structural equation modelling 

(SEM) approach. The second subset reveals the role of natural resource rents in accumulating 

public debt. ARDL bound test is used to check the relationship between the selected variables.   

Part II shows the study results, which examine debt sustainability via debt threshold 

estimation exceeding which debt can impair India's economic growth and may impede the 

future surge. Further, the study checks the fiscal response of primary surplus to rising public 

debt. The study also investigates the role of institutional quality in stimulating economic 

growth and reducing the negative effect of public debt on primary surplus. In the beginning, a 

preliminary analysis is done, which includes descriptive statistics to analyze the data and a unit 

root test to check the stationarity of the data. The focus of the study is limited to India only for 
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the period 1985-2020. Quadratic ARDL Bound, test, and fiscal reaction function approaches 

have been used for the estimations. 

 

5.3.1 Does Economic Development Affect Public Debt Accumulation? Empirical 

Evidence from India 

 

I. Empirical Results 

After constructing the path diagram per the theoretical model, the next thing is to compute the 

standard estimates of the parameters. Following this, it is vital to calculate non-standard 

estimates, standard deviations, and t-statistics to determine the significance of each variable. 

Based on these estimates, it is possible to decipher the type of relationship between these 

variables with economic development and public debt. Lastly, different measures to check the 

model's goodness of fit are analyzed. 

Estimates of model 1, as shown in Table 5.10, suggest that GDP per capita, no. of 

physicians, life expectancy, and infant mortality rate are the observed variables that define 

economic development. Here, economic development has been considered both an independent 

and latent variable. On the other hand, the findings indicate that economic development has a 

negative relationship with public debt. With the rise in economic development, there will be a 

decrease in public debt accumulation with a coefficient of 23.23. The standardized results show 

that a 1 unit change in almost half of the observed variables (HDI, GDPC, LE, IM) has an 

approximate 1 unit change in economic development. The hypothesis (H1) is accepted for 

almost all the variables in Model 1 except for GEE and CHE. 

 

Table 5.10  

Estimates of the Model 1 
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Parameters Unstandardized 

Estimates 

S.E. C.R. Standardized 

Estimates 

ED -23.23 11.031 -2.106** -0.434 

GEE 1.547 1.224 1.263 0.497 

GDPC 3.354 0.108 31.068*** 1 

CHE 0.158 1.514 0.104 0.226 

HDI 1 0.344 2.631*** 0.975 

PHY 1.105 0.42 2.631*** 0.41 

LE 0.427 0.013 33.008*** 0.992 

IM -2.813 0.115 24.548*** -0.998 

Note: ***, **,* signifies level of significance at 1%, 5% and 10% respectively 

Source: Author’s own 

Table 5.11 presents the estimates of Model 2. The results suggest that debt servicing, 

inflation and military expenditure are the critical factors of debt accumulation in India. While 

debt servicing and inflation have a negative impact on the accumulation of debt, elevation in 

military expenditure gives a boost to the public debt requirements. The standardised results 

show that military expenditure has the highest coefficient, i.e. 0.877, and has a positive 

relationship with public debt at a 1% significance level. 

Table 5.11 

 Estimates of the Model 2 

Parameters Unstandardized 

Estimates 

S.E. C.R. Standardized 

Estimates 

IR -0.771 0.616 -1.253 -0.278 
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DS -3.073 1.816 -1.693* -0.665 

ME 1.156 0.223 5.183*** 0.877 

CPI 1   0.535 

INF -0.355 0.205 -1.738* -0.291 

GFCF -0.534 0.489 -1.091 -0.229 

Note: ***, **,* signifies level of significance at 1%, 5% and 10% respectively 

Source: Author’s own 

 The negative coefficient of inflation implies that any change in inflation beyond a 

threshold level is likely to create uncertainties in the economy, adversely affecting the public 

debt. Also, the negative debt servicing coefficient explains that any increase in the country's 

ability to repay (debt servicing ratio) will drag down the public debt accumulation or vice-

versa. The remaining two variables, gross fixed capital formation and interest rate, do not 

significantly impact the dependent variable. The regression coefficient of corruption has been 

set to 1 here due to the pre-requirement of performing structural equation modelling. It is 

interesting to note that corruption has an impact of 0.535 units on public debt for a 1 unit change 

in corruption. The hypothesis (H2) is accepted for all the macroeconomic variables in model 2 

except IR and GFCF. 

II. Goodness of Fit 

There are various measures to assess the model fit. Almost all the goodness of fit methods are 

based on the chi-square function or the degrees of freedom. Time-series data focus on the 

measures that produce a good fit model index irrespective of the sample size or distribution. 

Tables 5.12 and 5.13 present the goodness of fit model statistics with different criteria. 

Most of the criteria require the value of goodness of fit should satisfy the standard values. 

However, in some cases, the data and the variables selected for the study affect the goodness 
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of fit indices. Indices' value does not necessarily equal to or near the standard values as the 

model is always incomplete and can be improved with more modifications. It should be noted 

that a few variables in the model are important for the study and cannot be eliminated to 

improve the model's fitness. Thus, to maintain the study's essence, a few criteria are 

considered.  

Table 5.12 

 Model Fit Summary - Model 1 

Fitness Criteria Current Value Standard Value 

χ2 1.797 <3 

GFI 0.823 ≥0.9 

RMSEA 0.155 <1 

CFI 0.768 ≥0.9 

Source: Author’s own 

 

 

 

Table 5.13 

 Model Fit Summary - Model 2 

Fitness Criteria Current Value Standard Value 

χ2 2.224 <3 

GFI 0.73 ≥0.9 

RMSEA 0.193 <1 
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CFI 0.362 ≥0.9 

Source: Author’s own 

 

From Table 5.12, it is evident that model 1 satisfies the first three categories of the goodness 

of fit measure: 

1. Based on the chi-square values of the model, which is less than the standard value 

depicting that model is fit. 

2. The Goodness of Fit (GFI) standard values indicate an excellent fit if the indices of a 

model are equal to or higher than 0.90. Here, in the present case, the value is 0.823, 

significantly closer to 0.90, indicating a good fit. The same is the case with Comparative 

Fitness Index (CFI), the standard value is 0.90, but the current value is slightly below, 

i.e., 0.768, yet can be considered a good fit. 

3. Root Mean Square Error of Approximation (RMSEA) value for the current study is 

below the standard value of <1, implying an excellent model fit.  

Table 5.13 shows the results of the goodness of fit measures of model 2. The results indicate 

that out of the four, the model has a good fit in the first three criteria. The value of CFI is much 

lower than the standard value implying a lousy fit. Overall, it can be concluded that both models 

align with the data specifications. 

5.3.2 Impression of Total Natural Resource Rents on India’s Public Debt: An 

Empirical Analysis 

 

I. Empirical Results 

I (a) Preliminary Analysis 

Table 5.14 shows the descriptive statistics for the variables of the research study. The kurtosis 

values near two and skewness values near zero signal that the data series used for the analysis 
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are normally distributed. Examining the other statistics, the mean, median and maximum values 

of DEBT, GDPC, and UR are almost similar, implying a consistent rise over the period. TNR 

was highest in 2008, with an actual value of 7.101 per cent of GDP and 1.960 in natural 

logarithm. However, after a sharp decline for a few years, it has started rising again. Inflation 

has fluctuated from high to low to moderate for the study period. Trade openness is seeing a 

slight decline each year from the previous years. 

Table 5.14  

Descriptive Statistics 

  LNDEBT LTNR LNGDPC LNINF LNTO LNUR 

 Mean 4.287 1.020 10.856 1.892 3.492 1.725 

 Median 4.279 0.918 10.820 1.873 3.649 1.732 

 Maximum 4.436 1.960 11.577 2.630 4.022 1.754 

 Minimum 4.189 0.548 10.258 1.202 2.741 1.662 

 Std. Dev. 0.071 0.355 0.418 0.455 0.398 0.026 

 Skewness 0.582 0.729 0.192 0.036 -0.304 -0.855 

 Kurtosis 2.284 2.941 1.797 1.555 1.715 2.627 

 Jarque-Bera 2.332 2.661 1.993 2.618 2.526 3.828 

 Probability 0.312 0.264 0.369 0.270 0.283 0.147 

 Sum 128.622 30.603 325.686 56.753 104.749 51.751 

 Sum Sq. Dev. 0.148 3.661 5.059 6.013 4.601 0.020 

Observations 30 30 30 30 30 30 

Source: Author’s own  

Results presented in Table 5.15 suggest that DEBT and INF are stationary at a level 

while TNR, GDPC, TO, and UR become stationary after taking the first difference. All the 

series are stationary at a 5% or 10% significance level. As the variables are integrated of mixed 

orders, the most suitable methodology to estimate the cointegration is ARDL bound test. 

Table 5.15 

 Unit Root Test 
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Source: Author’s own  

 

I (b) Cointegration Test, Long-run and Short-run Findings. 

The null hypothesis of the ARDL bound test for cointegration is “no level cointegration.” 

However, the results presented in Table 5.16 show that F-statistics is higher than the critical 

upper bound at I(1), which implies the rejection of the null hypothesis. Thus, it can be 

concluded that public debt and other variables are co-integrated at a 1% significance level in 

the long run. 

 

 

 

Table 5.16 

ARDL Bound Test for Cointegration 

F-statistics Significance I(0) I(1) 

12.548 10% 2.75 3.79 

 5% 3.12 4.25 

 2.50% 3.49 4.67 

  1% 3.93 5.23 

Source: Author’s own 

Variable Level  
First 

Difference 
Inference 

LNDEBT -3.208** -3.079** I[0] 

LNTNR -1.835 -5.786*** I[1] 

LNGDP -2.165 -5.015*** I[1] 

LNINF -3.254** -6.704*** I[0] 

LNTO -2.169 -4.458*** I[1] 

LNUR -1.349 -3.428** I[1] 
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Tables 5.17 and 5.18 demonstrate the long-run estimates of the ARDL test, respectively.  

A significant positive association between TNR and DEBT is identified at a 5% significance 

level in the long run. One per cent change in total natural resource rents will have a 0.308 per 

cent positive change in public debt. In the short run, TNR has an insignificant negative effect 

on DEBT. Considering economic growth, a significant adverse linkage between GDPC and 

DEBT in the long and short run can be witnessed. However, the negative effect is higher 

(2.387) in the long run than in the short run (0.824). The coefficient of GDPC is the highest 

among the other selected variables, which validates that the GDPC of resource-rich economies 

plays a vital role in repressing public debt. 

Table 5.17 

 Long-run Results of ARDL 

Variable Coefficient Std. Error t-Statistic Prob.    

LNTNR(-1) 0.308 0.135 2.284 0.034 

LNGDPC(-1) -2.387 0.784 -3.045 0.007 

LNINF(-1) -0.170 0.047 -3.592 0.002 

LNTO(-1) -0.764 0.300 -2.547 0.020 

LNUR(-1) -0.311 0.921 -0.338 0.739 

Source: Author’s own 

The coefficients of INF in the long and short run are negative and significant at the 1% 

level. A 1 per cent rise in inflation will result in a 0.170 per cent decline in public debt in the 

long run, while the effect is minute in the short run. The study reveals an inverse relationship 

between TO and DEBT in the long and short run. The results suggest that a 1% upsurge in 

trade openness will reduce public debt by 0.17%. This implies that an increase in trade activities 

significantly reduces the public debt in the long run. However, in the short run, the effect is 

minute.   
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Table 5.18 

 Short-run Results of ARDL 

Variable Coefficient Std. Error t-Statistic Prob.    

LNTNR -0.004 0.039 -0.091 0.929 

LNGDPC -0.824 0.235 -3.502 0.002 

LNINF -0.059 0.016 -3.703 0.001 

LNTO -0.004 0.105 -0.042 0.967 

LNUR -0.107 0.327 -0.328 0.746 

ECT -0.345 0.035 -9.752 0.000 

Source: Author’s own  

Finally, the study could not find a significant association between UR and DEBT in 

India's long run or the short run, unlike Haber and Neck (2006) and Joy and Panda (2020). The 

ECT is negative and significant, with a coefficient of 0.345, proving that 34% of disequilibrium 

in the model will be correct within a year. 

I (c) Causality Test 

Subsequently, the direction of causality is identified by employing the VAR Granger causality 

test. The findings represented in Table 5.19 affirm the rejection of the null hypothesis of no 

granger causality. The p-values are significant at a 1% level in both cases, therefore, suggesting 

bidirectional causality. This implies that the total natural resources and public debt Granger 

cause each other.  

Table 5.19 

 VAR Granger Causality/Block Exogeneity Wald Tests 

Dependent variable: LNDEBT   
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Excluded Chi-sq df Prob. 

LNTNR 8.9116 2 0.0116 

    

Dependent variable: LNTNR   

Excluded Chi-sq df Prob. 

LNDEBT 9.2987 2 0.0096 

        

Source: Author’s own 

 

5.3.3 Debt Threshold, Primary Surplus, and Institutional Quality: An Empirical Testing 

of the Debt Sustainability of India 

I. Empirical Results 

I (a) Descriptive Statistics 

Table 5.20 shows the descriptive statistics of the selected data for the variables. The mean and 

median values of GDP, GFCF, GNE, FDI, IQ, and PS are almost equal, denoting symmetrical 

distribution contrary to the rest of the variables, i.e., PD and PD2 with high variation in their 

mean and median. The statistics suggest that the variables are positively skewed. The 

probability values of the Jarque-Bera test indicate the normal distribution of data at a 5 per cent 

significance level. 

 

Table 5.20 

 Descriptive Statistics 

  GDP PD PD2 GFCF GNE FDI IQ PS 

 Mean 4.48 71.68 5167.53 28.17 103.86 1.05 4.29 1.49 

 Median 4.61 69.65 4851.66 28.07 102.84 0.86 4.34 1.24 

 Maximum 7.30 84.24 7096.89 35.81 107.55 3.62 4.34 3.90 

 Minimum -0.98 62.89 3955.66 21.80 99.78 0.03 4.03 -0.91 
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 Std. Dev. 2.01 5.57 823.36 3.95 2.38 0.88 0.10 0.98 

 Skewness -0.54 0.79 0.90 0.35 0.17 0.77 -1.82 0.15 

 Kurtosis 2.68 2.65 2.84 1.93 1.58 3.19 4.75 3.20 

         

 Jarque-Bera 1.87 3.77 4.77 2.38 3.09 3.53 23.67 0.19 

 Probability 0.39 0.15 0.09 0.30 0.21 0.17 0.07 0.91 

         

 Sum 156.77 2508.64 180863.60 985.99 3634.99 36.72 455.01 52.04 

 Sum Sq. Dev. 137.47 1055.55 23049358.00 529.80 192.93 26.64 287.95 32.76 

         

 Observations 35 35 35 35 35 35 35 35 

Source: Author’s own 

 

I (b) Unit Root Test 

Zivot and Andrews's (1992) unit root test is used in the present study. The reason for using 

Zivot and Andrew (ZA) unit root test over commonly used ADF and PP tests is that these tests 

do not give information about the structural breaks in sample size. At the same time, ZA helps 

to identify the structural breaks. Ignoring structural breaks can produce false results and lead 

to rejecting the null hypothesis, suggesting the presence of a unit root. The ZA test internally 

searches when the trend is broken to identify the most critical structural break spot. The test 

supports the structural break identification in intercept and slope (Cai and Menegaki, 2019; 

Matsuki and Pan, 2021). The date at which the t-stat is lowest is considered the structural break 

date.  

The ZA test's null hypothesis (H0) is that the series has a unit root without a structural 

break. The alternative hypothesis (H1) is that the series is stationary with a structural break. 

Table 5.21 shows that all the variables are integrated of either I(0) or I(1). The series are 
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stationary with structural breaks at 5 per cent and 10 per cent significance levels. Also, 2004 

and 2008 seem to be the prominent years of the break for most variables.  

Table 5.21 

 Zivot Unit Root Test 

 at level at first diff Stationarity 

Variables t-stat break 

year 

t-stat break 

year 

I(0)/I(1) 

GDP -4.85 2011 -12.94*** 2012 I(1) 

PD -4.99** 2000 -4.41** 2009 I(0) 

GFCF -3.98*** 2004 -8.15*** 2008 I(0) 

GNE -3.70** 2004 -9.33*** 2013 I(0) 

FDI -5.45*** 2006 -7.98*** 2009 I(0) 

IQ -5.18*** 1996 -13.99*** 2004 I(0) 

PS -4.27** 2013 -8.06*** 2008 I(0) 

Note: *, ** and *** denote significance at 10%, 5% and 1% significance levels, respectively. 

Source: Author’s own 

  

I (c) ARDL Bound Test Results 

After checking the data's normality and the series' stationarity, ARDL bound test is used to 

examine the long-run co-integration among the selected variables. The F-statistics (10.14347) 

presented in Table 5.22 is higher than the upper bound value at a 1per cent significance level. 

Hence, the results confirm that the variables are co-integrated in the long run, rejecting the null 

hypothesis.  

 

Table 5.22 

 ARDL Bound Test Results 

  Significance 

Level 

Lower Bound Upper Bound 
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F-statistic 10% 2.387 3.671 

10.14347 5% 2.864 4.324 

  1% 4.016 5.797 

Source: Author’s own 

 

Table 5.23 represents the long-run estimates of the analysis. The results reveal that 

public debt boosts GDP growth before attaining a certain threshold. Beyond that threshold, it 

starts counteracting. The opposite signs of the coefficients and significance of PD and PD2 at 

the 5 per cent level confirm the inverted U-shaped association between GDP growth and public 

debt. The findings align with Drine and Nabi (2010) and Reinhart and Rogoff (2010). Besides, 

using equation (2), a debt threshold value of 74.07 per cent of GDP is obtained, suggesting that 

the accumulation of debt over the threshold limit is likely to affect economic activities 

adversely (Shastri and Sahrawat, 2015; Misra et al., 2021).   

               The results further reveal that GFCF has a positive but insignificant effect on GDP 

growth. Consistent with  Salman et al. (2019) and Sani et al. (2019), the study reveals that 

institutional quality also positively and significantly impacts GDP. One unit of change in IQ 

brings a 10 unit of change in GDP at a 1 per cent significance level. The effect of GFCF is 

insignificant, while GNE adversely affects the economy's GDP. On the other hand, FDI has a 

negative but insignificant effect on GDP in the long run. 

 

Table 5.23 

 ARDL Long run Estimates 

Variables Coefficient Standard Error t-Statistic 

PD 1.037 0.439 2.362** 

PD2 -0.007 0.003 -2.454** 

IQ 10.442 1.060 9.847*** 
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GFCF 0.053 0.045 1.179 

GNE -0.319 0.047 -6.817*** 

FDI -0.109 0.146 -0.752 

Note: *, ** and *** denote significance at 10%, 5% and 1% significance levels, respectively. 

Source: Author’s own 

 

 Table 5.24 provides the short-run estimates of the analysis. Similar to the long-run 

outcomes, the public debt coefficients are positive and negative. In the short run, the association 

between economic growth and public debt follows a non-linear trend. Likewise, GFCF does 

not significantly impact GDP in the short run. However, GNE and FDI have significant 

negative coefficients indicating a negative effect on GDP, whereas institutional quality 

positively contributes to the GDP in the short run.  

As expected, the error correction term is negative and significant, suggesting the pace 

of the adjustment in the equilibrium. The results show that roughly 87 per cent of the 

disequilibrium is corrected during a period of one year.  

 

 

 

 

 

Table 5.24 

 ARDL Short-run Estimates 

Variables Coefficient Standard Error t-Statistic 

PD 3.129 1.349 2.319** 

PD2 -0.026 0.009 -2.833* 
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IQ 21.967 2.675 8.212*** 

GFCF 0.161 0.133 1.216 

GNE -0.420 0.159 -2.646** 

FDI -1.111 0.532 -2.088** 

ECT -0.873 0.120 -6.492*** 

Note: *, ** and *** denote significance at 10%, 5% and 1% significance levels, respectively. 

Source: Author’s own 

 

I (d) Fiscal Reaction Function Results 

Table 5.25 presents the results of equation (5). The results reveal the direct impact of 

institutional quality and public debt on India's economic growth. Moreover, lagged values of 

primary surplus and other variables are included to evaluate the effects of previous values on 

the current value of primary surplus. Interestingly, the coefficient of the lagged dependent 

variable is significant at a 5 per cent significance level. The results further reveal that the Debt-

GDP ratio negatively affects the PS at a 1% significance level. One unit change in DGR leads 

to a 1.65 unit change in primary surplus. This implies that the primary surplus negatively reacts 

to the mounting public debt. The ineffective utilization of the public debt results in the rise of 

expenditure over revenues which eventually affects the primary balance of the economy. 

 

 

The coefficient of IQ is positive at a 1 per cent level of significance, which specifies 

that good institutional qualities positively contribute to the primary surplus performance. Table 

5.25 shows that a 1 per cent change in institutional quality has a positive 0.89 per cent change 

in primary surplus. Moving to the output gap, the results show OG has an insignificant negative 

effect on PS. Furthermore, the dummy variable included in the model for the structural breaks 

in the PS negatively affects the primary surplus at a 1 per cent significance level.  
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Table 5.25 

 Response of Primary Surplus – Direct Impact of Institutional Quality and Public Debt 

Variables Coefficient Standard Error t-Statistic 

LPS(-1) 0.321 0.160             2.003** 

LDGR(-1) -1.650 0.611         -2.701*** 

LIQ(-1) 0.896 0.429             2.089** 

LOG -0.009 0.029               -0.316 

DV -0.663 0.180         -3.679*** 

C 4.377 3.153                 1.388 

Note: *, ** and *** denote significance at 10%, 5% and 1% significance levels, respectively. 

Source: Author’s own 

 

 

 

 

 

 

 

 

 

Table 5.26 

 Response of Primary Surplus – Indirect Impact of Institutional Quality and Public 

Debt 

Variables Coefficient Standard Error t-Statistic 

LPS(-1) 0.301 0.162 1.859* 

LDGR(-1) -1.076 0.856 -1.257* 

LIQ(-1) 1.696 0.937 1.809* 

LDGR*LIQ -0.185 0.192 -0.961 
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LOG -0.005 0.029 -0.169 

DV -0.754 0.203 -3.702*** 

C 1.851 4.109 0.450 

Note: *, ** and *** denote significance at 10%, 5% and 1% significance levels, respectively. 

Source: Author’s own 

Table 5.26 shows equation (6) estimates containing an interaction term that focuses on 

institutional quality in the association between debt and primary surplus. The empirical results 

suggest that the negative sign and significance of the debt-GDP ratio is maintained in both the 

models, i.e., equation (5) and (6). However, the coefficient size of the debt-GDP ratio reduces 

in the indirect model compared to the direct model after including the interaction term. This 

advocates that up-gradation in institutional quality has considerable influence in compressing 

the negative effect of public debt on primary surplus. Hence, enhancing institutional quality 

reduces the adverse effects of public debt but also helps to improve economic performance 

(Daud & Podivinsky, 2014; Presbitero, 2008). The signs of the output gap and dummy variable 

confirm that these variables negatively affect the primary surplus. However, the effect of the 

output gap is insignificant as per the results.  

 

 

5.4 Section III: State Debt Determinants and Sustainability 

 

Section III has two Parts, I and II. Part I emphasizes the factors influencing debt sustainability 

among the Indian states and how the magnitude and relationship between these factors and the 

debt changes with the change in debt level. After the preliminary analysis, quantile regression 

is employed to examine the effect of each factor varying with the state-specific level of debt. 

Part II shows the results of the debt sustainability index of the Indian states. The aim was to 
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analyse each state and region's relative position and find out the reason behind the difference 

in the sustainability condition of a particular state. Further, each state and region has been 

ranked based on the debt sustainability score. 

 

5.4.1 What Aggravates State Indebtedness? A Panel Study of Indian States 

I. Empirical Results 

I (a) Descriptive Statistics 

Table 5.27 shows the data description of all variables. The skewness coefficients are not 

equivalent to zero, implying that the data is asymmetrical. The positive values of kurtosis 

denote that distributions of the variables have fatter tails. The high volatility can be seen in the 

states' primary deficit, tax revenues, and gross state domestic products.    

 

 

 

 

 

Table 5.27 

 Descriptive Statistics 

Variables Mean Median Max Min Std. dev.  Skewness  Kurtosis Obs. 

SD 3.329 3.256 2.352 4.151 0.316 0.261 3.381 252 

GDC 9.141 9.227 6.571 11.668 1.258 -0.265 1.945 252 

TR 9.566 10.121 5.849 12.335 1.701 -0.579 2.074 252 
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IP 8.191 8.447 5.252 10.474 1.461 -0.355 1.874 252 

PD 5.472 8.461 -9.804 11.534 6.432 -1.327 3.056 252 

SSE 9.816 17.008 7.238 12.114 1.542 -0.350 1.916 252 

GSDP 16.601 17.008 13.495 19.188 16.601 -0.455 1.904 252 

EL 0.218 0.000 0.000 1.000 0.414 1.364 2.861 252 

Source: Author’s own 

 

I (b) OLS Regression Results 

OLS regression results are reported in Table 5.28. Out of four fiscal factors, three factors 

significantly affect state debt accumulation. While GCE and IP positively contribute to the state 

debt, TR has a negative impact on the same. One unit change in TR leads to a negative 0.25 

change in state debt. PD does not play a significant role in determining the state’s indebtedness. 

Among socio-economic factors, only GSDP has a negative effect on the debt at a 1% level of 

significance. The years in which elections are held also do not significantly contribute to 

aggravating the debt. As per the r-squared statistics, the selected explanatory variables explain 

63% variation in the dependent variable, i.e., state debt. 

 

 

 

Table 5.28 

 Determinants of State Debt - OLS Regression Results 

Independent Variables Dependent Variable: Debt-GDP Ratio 

  Coefficient t-stat 

Fiscal Factors GCE 0.0735 1.670* 

TR -0.2534 -5.332*** 
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IP 0.5332 14.436*** 

PD -0.0029 -1.3250 

Socio-Economic Factors SSE -0.0673 -1.3000 

GSDP -0.3071 -5.149*** 

Political Factors EL 0.0050 0.1690 

R-squared 0.6396     

Adjusted R-squared 0.6293    

No. of observations 252     

Source: Author’s own 

I (c) Quantile Regression Results 

Almost all the results presented in Table 5.28 authenticate those posit in Table 5.29. However, 

these are the average results, which can differ at the upper and lower tails. Results represented 

in Table 5.29 for quantile OLS regression are more subtle than those in Table 5.28 for OLS 

regression. Amongst the fiscal covariates, TR and IP were significant at a 1 per cent level for 

all the quartiles. Further, TR and IP's negative and positive effects on debt are similar 

throughout the low to high quartile range. GCE positively contributes to debt if a state's debt 

level is within the quartile range of 30 to 50. The effect of PD remains significantly negative 

for the lower tail; later, the effect becomes insignificant and positive at higher tails. This implies 

that PD has a negative effect on the debt of states with low debt levels.  
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Table 5.29 

 Determinants of State Debt - Quantile Regression Results 

Independent 
Variables 

Dependent Variable: Debt-GDP Ratio           

  0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 

Fiscal 
Factors 

GCE 0.093 0.057 0.093* 0.0945** 0.0999** 0.067 0.105 0.127 0.127 

TR -0.271*** -0.287*** -0.301*** -0.264*** -0.252*** -0.257*** -0.231*** -0.251*** -0.333*** 

IP 0.485*** 0.488*** 0.492*** 0.529*** 0.527*** 0.543*** 0.537*** 0.471*** 0.573*** 

PD -0.006** -0.004 -0.003 -0.003 -0.003 0.001 0.000 -0.002 0.002 

Socio-
Economic 

Factors 

SSE -0.031 -0.019 -0.097* -0.117** -0.111* -0.123 -0.141 -0.105 -0.094 

GSDP -0.258** -0.240*** -0.208*** -0.262*** -0.279*** -0.269*** -0.305*** -0.269*** -0.301*** 

Political 
Factors 

EL -0.006 -0.008 0.045 0.024 -0.002 0.011 0.039 0.011 -0.017 

Source: Author’s own 
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Amid socio-economic factors, the significance for SSE holds only for three quantiles, 

i.e., 30, 40, and 50, while the effect of GSDP is significant throughout all the quantile ranges. 

The SSE negatively affects states' debt with a debt level within the quantile of 30 to 50. GSDP 

has an adverse effect at all debt levels, either low or high. Political factor: the election does not 

significantly contribute to the state's indebtedness at any debt level.    

 

5.4.2 Relative Position of Indian States and Regions on Debt Sustainability Index 

Empirical Results 

I (a) PCA Results 

At first, PCA is applied to four indicators of debt sustainability. Table 5.30 and 5.31 represents 

the results, comprising eigenvalues, factor loadings, and the cumulative variance of correlated 

indicators. The first three components represent 94% of the total variance. The first and second 

principal components elucidate 50% and 74% of the total variance, respectively. The 

components are associated with liability, deficit, servicing, and growth indicators (Table 5.31). 

The first component (Comp1) is significantly associated with the liability (0.379), the deficit 

(0.652), the debt servicing (-0.514), and (-0.409). The positive signs of liability and deficit 

imply that these indicators contribute to the states' unsustainability conditions.  
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Table 5.30 

 Eigenvalues of Relative Components 

Components Eigenvalue Proportion Cumulative 

Comp1 1.999 0.500 0.500 

Comp2 0.949 0.237 0.737 

Comp3 0.799 0.200 0.937 

Comp4 0.254 0.064 1.000 

Source: Author’s own 

 

Table 5.31 

 Factor Loadings of Relative Components 

Variables Comp1 Comp2 Comp3 Comp4 

Liability 0.379 0.827 0.19 -0.368 

Deficit 0.652 0.054 -0.077 0.753 

Servicing -0.514 0.307 0.636 0.488 

Growth -0.409 0.468 -0.744 0.244 

Source: Author’s own 

 

I (b) DSI Score and Ranking of States. 

Table 5.32 shows the DSI score, rank, category, and the region under which each state falls. 

The score for states ranges between 0.377 and 0.711. Based on minimum to maximum scores, 

states have been ranked. While Puducherry scores the lowest, Jammu and Kashmir score the 

highest. The lowest score represents high debt sustainability, and the highest score represents 

low debt sustainability, meaning debt is unsustainable. The results suggest Puducherry, Odisha, 

Jharkhand, Maharashtra, and Karnataka are the top five highly debt-sustainable states. 
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In contrast, Jammu and Kashmir, Punjab, Nagaland, Arunachal Pradesh, and Rajasthan 

are the top five highly unsustainable states. The sample was segregated into six regions to check 

the region-wise sustainability of the states and UTs. The analysis discloses that most northern, 

southern, and northeastern states are either unsustainable or highly unsustainable.   

Table 5.32 

 Debt Sustainability of Indian States Index Ranking  

States/UTs DSI score Rank Category Region 

Andhra Pradesh 0.529 22 HU Southern 

Arunachal Pradesh 0.630 27 HU North-eastern 

Assam 0.470 18 U North-eastern 

Bihar 0.441 14 S Eastern 

Chhattisgarh 0.425 12 S Central 

Goa 0.406 10 S Western 

Gujarat 0.388 9 S Western 

Haryana 0.502 19 U Northern 

Himachal Pradesh 0.455 17 U Northern 

Jammu & Kashmir 0.744 30 HU Northern 

Jharkhand 0.323 3 HS Eastern 

Karnataka 0.348 5 HS Southern 

Kerala 0.552 25 HU Southern 

Madhya Pradesh 0.412 11 S Central 

Maharashtra 0.334 4 HS Western 

Manipur 0.534 23 U North-eastern 

Meghalaya 0.368 6 HS North-eastern 

Mizoram 0.505 20 U North-eastern 

Nagaland 0.641 28 HU North-eastern 

Odisha 0.298 2 HS Eastern 

Puducherry 0.283 1 HS Southern 

Punjab 0.662 29 HU Northern 

Rajasthan 0.556 26 HU Northern 

Sikkim 0.375 7 HS Eastern 
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Tamil Nadu 0.516 21 U Southern 

Telangana 0.384 8 HS Southern 

Tripura 0.452 16 U North-eastern 

Uttar Pradesh 0.436 14 S Central 

Uttarakhand 0.435 13 S Central 

West Bengal 0.540 24 HU Eastern 

Source: Author’s own 

The fiscal condition of northern states is at an alarming stage as all the northern states 

fall under the highly unsustainable category. Among the southern states, Karnataka, 

Puducherry, and Telangana are still performing well on the fiscal ground. Only Meghalaya is 

highly sustainable among the northeastern states, and the rest are unsustainable. Furthermore, 

while computing weights for each component, it was found that fiscal deficit has the highest 

weightage in the debt sustainability index. This signifies that fiscal deficit plays a significant 

role in determining a state's debt sustainability or unsustainability. The data also suggests that 

the states with low fiscal deficits are sustainable.  

I (c) DSI Score and Ranking of Regions in India. 

To check the robustness of the results, the empirical analysis is extended to test the 

sustainability of each region separately. The results are shown in Table 5.33 and Appendix K 

and L. The results match the previous results. The northern and southern regions are highly 

unsustainable, the central and western regions are highly sustainable, the eastern region is 

sustainable, and the northeastern region is unsustainable. When ranked, the western region is 

at the top of the debt sustainability index, followed by the central region at second rank, then 

the eastern and northeastern regions at the third and fourth rank, respectively—southern and 

northern secure the last two ranks.   
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Table 5.33 

 Debt Sustainability of Regions in India Index Ranking 

Region DSI score Rank Category 

Northern Region 0.707 6 HU 

Southern Region 0.689 5 HU 

Western Region 0.010 1 HS 

Eastern Region 0.304 3 S 

Central Region 0.277 2 HS 

North-eastern Region  0.594 4 U 

Source: Author’s own 

 

The western and central regions have the lowest outstanding liability to GSDP ratio 

compared to the other areas. In contrast, northern and southern states have a high outstanding 

liability to GSDP ratio but are lesser than the northeastern states, as per the data. This could be 

the reason for the unsustainable conditions of northern and southern regions. Further, the debt 

servicing ratio and the difference between the interest rate and GSDP growth rate is high, too, 

depicting that possibly most of the funds procured by way of debt are utilized to repay the 

existing liabilities, including the principal amount and the interest. 

5.5 Summary 

This chapter discusses the empirical results of the objectives obtained by employing different 

methods. Beginning with the investigation of the debt-growth nexus in the case of India, it was 

found that there is a long-run relationship between economic growth and India's public debt. 

While examining the determinants of public debt in India, the research suggested that 

macroeconomic variables and various developmental play significant roles in determining 

public debt accumulation in India. Next, the debt sustainability of India by using various 

approaches was investigated, and it was concluded that India is debt unsustainable. Lastly, the 
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study determined whether the Indian states are debt sustainable by constructing a debt 

sustainability index. The findings suggested that most Indian states are debt unsustainable due 

to low revenue generation and improper utilisation of borrowed funds.     

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

CHAPTER 6  

Conclusion and Policy Implications 
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6.1 Introduction 

The present chapter compiles the conclusions and policy implications of each thesis objective. 

Specific conclusions drawn based on the findings of the objectives are presented. Then novelty 

of the research is provided, followed by policy recommendations. At last, the chapter will cover 

the limitations of the study and the future scope of research.  

 

6.2 Conclusion and Discussion 

 

6.2.1 Nexus Between Public Debt and Economic Growth in India 

 

In the first objective, the study examines how debt and other key macroeconomic variables, 

such as public expenditure, capital formation, inflation, trade openness, and foreign exchange 

reserves, affect economic growth by using the Bayer-Hanck cointegration test. In order to 

check the robustness of the model, the results of Bayer-Hanck cointegration are compared with 

the ARDL bounds test results. The results of both analyses suggest that the variables are co-

integrated in the long run. Considering the impact of explanatory variables on economic 

growth, the study found that debt and inflation have a negative effect on economic growth. 

This is mainly due to the unproductive utilisation of funds raised through debt and delayed 

repayment of the debt liability resulting from high-interest payments. As expected, trade 

openness, expenditure, and foreign exchange reserves significantly adversely affect the growth 

of the Indian economy.  

Taking a cue from Aigheyisi (2013), irrational spending and unproductive utilisation 

can be one of the reasons for the negative effect of public expenditure on growth. Presumably, 

the rise in imports is a primary reason for the negative impact of trade openness on economic 

growth in the long run. Not surprisingly, capital formation has a significant positive effect on 

growth. As explained by Gould (2003) and Prasad et al. (2007), the low absorption capacity of 
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financial markets of emerging economies leads to a rise in inflation, fiscal cost, and imports 

with the enlargement of FXR and later affects economic growth negatively. Moreover, India’s 

foreign exchange reserve has continuously been rising over the past decade, pushing it to the 

4th rank in the list of highest foreign exchange reserve holding countries.  

The Granger causality test's empirical results indicate unidirectional causality running 

from debt to economic growth in the long run. The study highlights the need for considering a 

threshold level of public debt beyond which the economy cannot acquire funds on credit. It is 

acknowledged that the increased debt after a certain limit could negatively impact economic 

growth.  

6.2.2 Impact of COVID-19 Pandemic on Economic Growth and Public Debt in India 

In examining the impact of the Covid-19 pandemic on economic growth and public debt with 

special reference to India, it is found that the economy witnessed a contraction in the first 

quarter of the year 2020 due to the suspension of economic activities. Although the Indian 

economy shows signs of revival of economic activities, it requires vigorous resuscitation 

through fiscal stimulation. The ARIMA model forecasting results revealed that external debt 

would continue to grow to meet the increasing health expenditure, and GDP would also bounce 

back slowly after the end of 2021.  

 

It is worth noting that the Indian government has taken several policy measures to 

stimulate economic activities. Consequently, the Indian government has taken more extensive 

measures to stimulate the contracted economy (Patra et al., 2021). One of the striking measures 

is the Aatma Nirbhar Bharat Abhiyan (ANBA) scheme, which aims to facilitate the debt of 

INR 20 lakh crore. The revival package accounts for about 10 per cent of the Indian GDP. To 

make the country more self-reliant, reviving the Micro, Small, and Medium Enterprises 
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(MSMEs) is recommended. The scheme was launched to revive the economic aftermath of the 

pandemic and economic crisis.  

 

The various segments of the ANBA zeros in on the composition and size of the stimulus 

along with consumption, liquidity, and investment. The benefits of ARBA are expected to 

accrue through investment channels in the coming years primarily. Having said that, the 

recurrent occurrence of new and even more dangerous mutants of COVID-19 is likely to strike 

the economy in unprecedented ways. A steady deceleration in output, income, and employment 

in the future may lead to mounting public debt and the risk of default, further aggravating the 

debt distress level.  

 

6.2.3 Determinants of Public Debt in India 

 

Regarding the second objective, Evidence drawn from the analysis suggests that economic 

development, inflation, military expenditure, debt servicing, and corruption are the main 

factors influencing the debt GDP. Improved economic development, such as the healthcare 

system, education, and standard of living, enhances labour productivity, employment 

opportunities, and overall capital efficiency. It increases income and investment, which later 

help economic growth and makes the country less dependent on other financial institutions. 

This could be the possible reason for the adverse effect of economic development on public 

debt.  

Presumably, the positive relationship between CPI ranking and public debt is because, 

with improved corruption ranking, the credibility of an economy increases, thus providing easy 

access to borrowings. High credibility makes borrowing easy. On the other hand, a rise in the 

debt servicing ratio also depicts that the economy is doing well and can repay its debts timely, 

which helps reduce debt. Also, excessive expenditure on the military or defence as a GDP ratio 

should be taken care of because a significant part of new debts goes for defence. Moreover, 
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inflation is a negative factor in determining the public debt accumulation of the country. High 

inflation may increase uncertainty in the market and might also increase the cost of issuing 

domestic debt. The findings are consistent with the existing literature (Ghosh et al., 2013; 

Omrane Belguith and Omrane, 2017; Cooray et al., 2017; Kaur et al., 2018; Lakshmanan, 

2019). 

Further, in examining the role of natural resource rents in driving the public debt in 

India, the findings exhibit that total natural resource rents positively contribute to the public 

debt in the long run. In contrast, the effect is negative in the short run but insignificant. The 

positive relationship between natural resource rents and public debt is supported by the facts 

stated in existing studies. Any exploration or mining of natural resources makes the 

governments believe in future windfalls, which over the period, give rise to heavy borrowings 

to support major future projects for stimulation of development and growth (Ampofo et al., 

2021)—eventually pushing the economy towards the debt trap and debt overhang phenomenon. 

 

6.2.4 Debt Threshold and Debt Sustainability in India 

In investigating the debt sustainability of India by measuring the debt threshold and the fiscal 

responsibility of the primary surplus to the change in the public debt ratio, the study highlights 

the role of institutional quality in spurring economic growth performance and minimizing the 

negative impact of public debt on primary surplus. As per the World Economic Outlook 

database on debt, the public debt-GDP ratio of India was 89.61 per cent in 2020, and the 

empirical results show that the debt threshold of public debt in India is 74.07 per cent. This 

indicates that the Indian economy has already crossed its debt threshold due to the continuous 

accumulation of public debt in the recent period. The findings confirm any further rise in the 

debt ratio beyond that point will harm economic growth. However, the current health crisis due 
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to COVID-19 has made the economy so vulnerable that it had to borrow more funds to develop 

health infrastructure, support research for medication to fight against COVID-19, vaccinate the 

citizens, etc.  

The response of primary surplus to the change in the debt-GDP ratio is also negative as 

per the estimation results, which indicates that rising debt adversely affects the government's 

revenues because most of the revenues go into repaying the debt and interest liabilities. The 

debt position of India fails on both the parameters of debt sustainability and comes out to be 

unsustainable. Furthermore, institutional quality also plays a prominent role in stimulating 

growth and reducing the negative effect of public debt on primary surplus.  

 

6.2.5 Debt Sustainability and Variation in Debt Position of Indian States 

 

For the third research objective, the quantile regression model is applied to investigate the debt 

sustainability of Indian states. The study revealed that the current health crises have severely 

affected the Indian economy. It has increased public spending at all levels of government to 

provide health facilities in order to contain COVID-19. However, the debt sustainability 

position of states differs as their debt drivers differ. Some states face high deficits, such as West 

Bengal, Uttar Pradesh, Uttarakhand, Tamil Nadu, Rajasthan, Punjab, Madhya Pradesh, Kerala, 

Karnataka, Jammu Kashmir, Haryana, Bihar, and Andhra Pradesh. Further, their social sector 

expenditure and capital expenditure are also high compared to other states, as per the data. The 

degree of diversity is much high among the states.  

Against this consideration, the current research attempted to examine socio-economic, 

financial, and political variables as the drivers of state government debt by focusing on each 

driver's heterogeneous effect when the debt level changes. The study analyzes 28 states by 

employing quantile regression from 2011-2019. The results reveal that the impact of each 

driver changes with the change in the level of debt. In other words, the magnitude of the effect 
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varies depending on the quantile in which the debt percentage of a state falls. In some cases, 

the effects were positive and significant for some parts of the distribution; the effects were 

insignificant for others. Moreover, in some cases, the effects were opposite for the upper and 

lower tails of the distribution.  

After examining the impact of drivers of debt at different quantiles, the research is 

extended to find out the debt sustainability position of each state after the COVID-19 pandemic. 

The research aimed to compare the states and examine which variables are most influential in 

the state's fiscal health. To achieve this objective, the debt sustainability index is constructed 

for 2020-2021. The results revealed that almost half of India comes under the unsustainable 

debt category. Mostly, the states falling under the northern and southern regions are severely 

affected by the COVID-19 pandemic. The crises lead to a high rise in debt and a reduction in 

revenue generation.  

The study suggests that Pondicherry is a highly debt-sustainable state, while Jammu 

and Kashmir fall under the highly unsustainable state. The reason for such variation in the debt 

sustainability of states is mainly the fiscal deficit, i.e., high differences in the revenue 

generation and expenditures of the states. The results suggest that the states with a low fiscal 

deficit are sustainable.  

 

6.3 Novelty of the Research Work 

 

 The thesis revisits the nexus between public debt and India's economic growth by 

employing recent novel techniques for more robust findings. 

 The study also analyzes the effects of the COVID-19 pandemic on public debt and the 

economic growth of India, which is a novel addition to previous literature.   
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 The thesis contributes to the existing literature by investigating the role of economic 

development and natural resource rents in driving public debt in India. 

 The thesis also contributes to the literature by examining the role of institutional quality 

in influencing the impact of public debt on India's economic growth. 

 A thorough examination of the debt sustainability of India by using different 

approaches such as debt threshold, fiscal reaction function, and growth-interest rate 

differential is also a novel contribution to the existing literature. 

 To the best of our knowledge, this is the first time a state-level analysis of debt 

sustainability has been conducted by investigating the change in impact of various 

variables on the change in the level of debt. 

 The thesis adds to the existing literature by constructing a debt sustainability index for 

analyzing the differences in debt sustainability of the states. 

 

6.4 Policy Implications 

 

 The findings of the study have significant policy implications for the Indian economy, 

particularly in the context of the COVID-19 pandemic, which has resulted in a steep 

decline in economic growth and a subsequent rise in public debt. Policymakers can take 

a more cautious approach to halting the rising debt and keeping to the sustainable 

growth path. Although the risk for India is not extremely severe, the unprecedented 

increase in public debt is a major cause for concern and poses a severe threat to 

achieving sustainable growth. It is believed that the timely implementation of policies 

to improve fiscal sustainability could help increase the country's liquidity position. In 

addition, favouring the productive utilisation of public debt is essential to impact 

economic growth positively. The government should focus on increasing its primary 
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surplus so that debt servicing can be improved and timely debt repayments can be made 

to avoid the burden of increased interest liabilities.   

 The government must maintain public investment in human resources, skill 

development, healthcare, and environmental preservation while dealing with debt-

deficit unevenness. It is suggested that the world economy must continue the stimulus 

package, which is likely to speed up the recovery process. With the infusion of 

additional financial resources, the economy responds positively by creating effective 

demand. 

 From a policy perspective, transparency should be maintained to improve the CPI score 

and reduce corruption and debt requirements. Taking care of the excessive expenditure 

on the military or defence is urgent because a significant part of new debts goes to 

defence (Gupta and Bedarkar, 2016). Economic development should be paramount so 

the country would be more self-reliant, generate more employment, and improve labour 

productivity.  

 The corrupt environment, feeble regulations, and ineffective government nature create 

an opportunity to embezzle borrowed funds, inflating the negative impact of debt. 

Therefore, extensive improvement in institutional quality is required for the proper 

utilization of borrowed funds and sustainable growth.  

 The study suggests that prudent institutional behaviour and economic policies are 

necessary for regulating and administrating the debt sustainability of resource-abundant 

economies. The economies must limit their borrowings during windfalls to avert 

adverse conditions. Moreover, the resource revenues should be diverted towards the 

real sectors rather than collateral for borrowings. Commitment to rational borrowings, 

transparency in the system, and effective and efficient utilization of the revenues 
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generated through natural resources will indeed downturn the public debt in the long 

run.    

 Since inflation and trade openness have a negative linkage with public debt, the study 

proposes boosting the export of commodities and curtailing imports of luxury items. 

Also, liberal trade policies will augment foreign direct investments and reduce 

resource-abundant economies' dependency on public debt. 

 It is suggested that policymakers should bear in mind each variable's varying effect on 

the debt level. While enforcing strict policies on the level of debt can have an unwanted 

effect on the controllable variables, such as investments and social sector expenditure 

of the states, the liberal policies for debt accumulation can also throw the states into a 

debt trap. Therefore, every aspect of all the controllable and uncontrollable variables 

should be addressed while setting a debt limit. The states must channel expenditure to 

sectors that crowd private investments and optimize multiplier effects and inter-

temporal and intersectoral linkages that boost output, employment, and productivity. 

 

6.5 Limitations and Future Scope 

 

 Though, in recent years, the Indian economy has become highly dependent on domestic 

debt, the present study is more focused on the general government debt, i.e., the public 

debt of both central and state governments. It is important to theoretically explain why 

a higher debt level denominated in domestic currency exerts negative pressure on GDP 

growth after the threshold. The study investigating the individual effect of domestic 

debt on economic growth can be focused upon in future research.  

 Further, the study only discusses the changes and effects on debt and economic growth 

due to COVID-19. The effect of the ongoing health crisis on the primary balance,  
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spending, and revenues of the government can also be explored for a better 

understanding of the rise in debt and slowdown in economic growth.  

 The study only focuses on the fiscal, social and political characteristics of the Indian 

states in determining debt sustainability. While demographic and geographical 

characteristics are equally important. As per some recent studies in the context of other 

developing nations, geographical characteristics play an important role in the debt 

positions of the sub-national governments. Similarly, human capital also determines the 

efficient utilization of borrowed funds. While states with more young human capital 

are expected to be more efficient in paying back the debt, the states with older 

generations might have to pay more social security, increasing the debt burden and 

making the state less efficient. Similarly, the level of pollution (carbon emissions or 

PM10) would reflect a better picture of the quality of life and growth instead of a simple 

set of social factors. These aspects required to be studied separately. 

 The scope of the present study is limited to India. The study can be extended to a 

specific group to analyse the group behaviour of the economies. The role of institutional 

quality in influencing the impact of debt on economic growth can be analysed for a 

group of countries. Likewise, the role of natural resource rents as a factor of public debt 

can also be analysed for a group of countries to understand the differences and 

similarities. Further, bureaucratic salary bills may reflect a better picture of unproductive 

expenses. Hence, it can be considered in the future scope of research. 
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APPENDICES 

 

 
Appendix A 

Heteroskedasticity Test 

Heteroskedasticity Test: Breusch-Pagan-Godfrey 

F-statistic 0.499764     Prob. F(12,22) 0.8928 

Obs*R-squared 7.497216     Prob. Chi-Square(12) 0.8231 

Scaled explained SS 1.598005     Prob. Chi-Square(12) 0.9998 

  

 
Appendix B 

Autocorrelation Test 

Breusch-Godfrey Serial Correlation LM Test: 

F-statistic 2.121603     Prob. F(1,21) 0.16 
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Obs*R-squared 3.211547     Prob. Chi-Square(1) 0.0731 

 

 
Appendix C 

Granger Causality Test 

 Null Hypothesis: F-Statistic Prob.  

      

    

 LNGFCF does not Granger Cause LNGDP  1.01081 0.4038 

 LNGDP does not Granger Cause LNGFCF  2.79738 0.0600 

      

    

 LNGFCE does not Granger Cause LNGDP  0.41547 0.6639 

 LNGDP does not Granger Cause LNGFCE  8.63400 0.0011 

      

    

 LNFER does not Granger Cause LNGDP  4.38345 0.0217 

 LNGDP does not Granger Cause LNFER  0.68322 0.5129 

      

    

 LNINF does not Granger Cause LNGDP  9.27089 0.0097 

 LNGDP does not Granger Cause LNINF  4.98649 0.0826 

      

    

 LNTO does not Granger Cause LNGDP  3.15244 0.0321 

 LNGDP does not Granger Cause LNTO  0.53593 0.7937 

      

 

 
Appendix D 

 

 Correlogram of best model ARIMA (2,1,1) – GDP India 
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Appendix E 

 

 Correlogram of best model ARIMA (2,1,1) – External Debt India 
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Appendix F 

             AR and MA roots - GDP India 

 

 

 

 

 

 

 

 

 

Appendix G 

AR and MA roots – External Debt India 
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Appendix H 

         GDP graph after forecasting from 2012Q1 to 2026Q1 

 

 

Appendix I 

 

External Debt graph after forecasting from 2000Q4 to 2026Q1 
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Appendix J 

 

List of States 

Andhra Pradesh Maharashtra 

Arunachal Pradesh Manipur 

Assam Meghalaya 

Bihar Mizoram 

Chhattisgarh Nagaland 

Goa Odisha 

Gujarat Punjab 

Haryana Rajasthan 

Himachal Pradesh Sikkim 

Jammu and Kashmir Tamil Nadu 

Jharkhand Tripura 
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Karnataka Uttar Pradesh 

Kerala Uttarakhand 

Madhya Pradesh West Bengal 

 

 
Appendix K 

Eigenvalues of Relative Components 

Components Eigenvalue Proportion Cumulative 

Comp1 2.154 0.538 0.538 

Comp2 1.761 0.440 0.979 

Comp3 0.072 0.018 0.997 

Comp4 0.014 0.004 1.000 

             Source: Author’s own 

 
Appendix L 

Factor Loadings of Relative Components 

Variables Comp1 Comp2 Comp3 Comp4 

Debt-GSDP 0.553 0.428 0.4595 -0.5479 

PB 0.402 0.603 -0.3116 0.6147 

DS 0.467 -0.5373 0.5115 0.4812 

IG 0.561 -0.4061 -0.6558 -0.3006 

            Source: Author’s own 
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