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Abstract 

Despite their monetary nature, credit and debt significantly influence real economic development. The 

financial system’s role of transforming savings into credit is “one of the most critical mechanisms we 

have for allocating resources” (Cecchetti and Schoenholtz, 2011). Failures in this mechanism can 

cause severe economic problems whereof the current financial and economic crisis is an example. Its 

roots lie in the US mortgage debt market slowdown and its propagation started in late 2008 with 

Lehman Brothers’ bankruptcy filing. The growing mistrust among banks and insurances led to a credit 

crunch constituting a latent danger for economies around the globe. Many governments reacted by 

increasing expenses and debt to prevent their economies from a collapse. As a result, the financial 

crisis soon turned into a government debt crisis especially harming peripheral European countries. In 

spring 2010, Greece was unable to afford borrowing. To date, four countries of the European Union 

(Greece, Ireland, Portugal and Spain) have received help from a bailout package. 

 

Hence, high debt levels may harm welfare. However, at moderate levels debt supports economic 

development. This thesis empirically assesses a non-linear relationship between debt and economic 

development for 23 OECD countries between 2000 and 2009 and discusses the reasons for this 

pattern. Besides total indebtedness in a country, its individual components (household, non-financial 

corporate and government debt) are also examined. To allow for a non-monotonic but still smooth 

functional form, quadratic model specifications are used. Additionally, it is tested whether the effect 

occurs contemporaneously or with a time lag. The impact on real GDP levels and growth rates is in 

clear focus throughout the thesis but there is an attempt to shed some light on the mechanisms behind 

the link between debt and economic performance through consumption, investment, capital and total 

factor productivity. Moreover, the connection between credit availability and debt is discussed. 

 

The different estimations show some variation on what level of debt maximizes GDP per capita and/or 

GDP growth, making it difficult to determine the optimal debt-to-GDP ratio. Output maximizing total 

debt-to-GDP ratios range between 200% and 220% whereas short-term growth already begins to 

decline for levels above 150%. Estimations on government debt indicate a monotonic negative effect 

on both, GDP levels and growth. Assessing private debt yields in a higher threshold value of around 

270% when considering GDP per capita levels and ca. 180% for growth maximization. The one year 

lagged specification seems to be the most reliable ones. This thesis’ results suggest that total debt of 

many countries, which has risen sharply over the last decade, clearly exceed optimal levels. 

 

The thesis’ theoretical discussion with a simple Overlapping Generations Model supports empirical 

results, by stating that the availability of credit can improve economic performance since investments 

can be conducted optimally in size and allocation. Moreover, it confirms a non-linear relationship. 
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1 Introduction 

15
th
 September 2008, Lehman Brothers, one of the largest investment banks, files for bankruptcy due 

to its small capital base, high leverage and exposure in the US subprime mortgage bond market. This 

news set the starting point of the financial crisis’ propagation and the resulting recession. The trigger 

can be found in the US housing market where many people, who were not able to afford interest 

payments, received mortgage loans. Lehman’s default led to a growing mistrust among banks and 

insurances resulting in a credit crunch which constituted a latent danger for economies around the 

globe. Many governments reacted by increasing expenses and debt to prevent their economies and the 

financial system from a collapse. As a result, the financial crisis soon turned into a government debt 

crisis especially harming peripheral European countries. In spring 2010, Greece was unable to afford 

borrowing. To date, four countries of the European Union have received help from a bailout package. 

 

Once again, recent history demonstrates that high debt levels can harm welfare. However, at moderate 

levels debt can potentially improve economic development. Therefore, this thesis assesses a non-linear 

impact of total indebtedness but also its individual components, household, corporate and government 

debt on GDP per capita levels and growth rates. In total, data for 23 OECD member countries
1
 have 

been analyzed over the period from 2000-2009 based on annual data. To allow for a non-monotonic 

but still smooth functional form, quadratic model specifications are used. Additionally, it is tested 

whether the effect occurs with a lag. 

 

Subchapters 1.1 and 1.2 provide the motives behind the thesis, further background information and a 

literature review. Chapter 2 explains what credit, debt and the difference between them actually is. It 

outlines characteristics and forms of debt from an individual, company and government perspective. 

Furthermore, it gives an insight into the history of credit and debt that might unveil some surprising 

facts. Chapter 3 answers the question why credit and debt are so important by providing a theoretic 

discussion about the relationship between credit availability, debt and economic development with the 

aid of a simple Overlapping Generations Model. Moreover, it relates the topic to portfolio theory and 

corporate finance theory which reveals the interdisciplinary nature of the topic. The data is explained 

in chapter 4 where the estimation methodology used is discussed as well. Chapter 5 addresses the 

relationship between debt and credit availability. Chapter 6 marks the main part of the thesis and 

assesses the real effects of debt on economic variables, focusing on real GDP per capita levels and 

growth rates. It also allows a brief insight into the relationship between debt and economic variables as 

consumption, investment, capital and total factor productivity. Chapter 7 concludes.  

                                                      
1 OECD stands for “Organisation for Economic Co-operation and Development”. Further information about the OECD is 

available at www.oecd.org. The complete list of countries analyzed can be found in the data chapter. 



The Effects of Debt on Economic Development  Marcel Wächter 

2 

 

1.1 Motivation and background information 

Debt and credit are important, actual and challenging issues to deal with. Moreover, it is an 

interdisciplinary topic and has effects on all economic agents. Chapter 3 shows that it can be viewed 

from different perspectives which vary among research fields such as macroeconomics, finance 

(portfolio theory) and corporate finance. The versatility of credit and debt is the central motivation for 

this thesis and shall endow me with a deeper understanding of this topic. This chapter provides a 

preliminary overview on the multiple aspects of credit and debt. 

 

To start with, it is worth remembering that debt and credit is important for everyone of us. It is not 

only a government issue, which can best be shown when dividing all economic agents into three 

groups; individuals, companies and governments. This segmentation is essential for the rest of the 

thesis and dividing agents as suggested is obvious and easy to understand. Every day, individuals 

make decisions where credit availability and debt play a crucial role, sometimes without even realizing 

it. We ask ourselves whether we should pay our new car by cash, on account or if we should lease it. 

Even when we buy a chewing gum by credit card we incur a debt contract. A company makes 

decisions on whether it should raise or repay capital but also how it finances its business (equity 

capital, bonds or retained earnings) and how it should time its financing activities. A government that 

wants to build a new school can raise taxes or finance it by debt. These are only a few examples that 

show the financing of consumption or investment goods by different agents. 

 

The actuality of the topic can easily be recognized by consulting the media. We are regularly provided 

with information concerning the financial crisis and the resulting European debt crisis. The New York 

Times (2012) as one example that continuously provides updates on this topic. The following brief 

summary is based on news by The New York Times (2012). 

 

After the collapse of Lehman Brothers in late 2008 most parts of the world faced an economic 

downturn. The growing mistrust among banks and insurances led to a credit crunch constituting a 

latent danger for economies around the globe. Many governments reacted by increasing expenses and 

debt to prevent their economies and the financial system from a collapse. Prominent examples for 

extended government interactions to support their banking system are Iceland and Ireland. Some of the 

European Union’s peripheral countries have been hit particularly hard since the financial crisis soon 

turned to a government debt crisis. The large extension of public indebtedness caused a second 

recession and revealed the problematic construction of the common currency (the Euro). In spring 

2010, Greece was the first country unable to afford borrowing after the new government in late 2009 

uncovered the tremendous accumulation of deficits. As a consequence the European Union (EU), the 

International Monetary Fund (IMF) and the European Central Bank (ECB) bailed out Greece with 110 
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billion Euros and forced Greece to cut public expenditure. Moreover, a contingency fund of 500 

billion Euros was set up at this time. 6 months later, in November 2010, Ireland received 67 billion 

Euros in order to stem the housing bubble collapse. Another 6 months later, in May 2011, Portugal 

was given 78 billion Euros. Whereas Greece, Ireland and Portugal are relatively small countries, in 

summer 2011 fears about a possible collapse of two much bigger countries, Italy and Spain were 

growing. Italy already had high debt levels before joining the Euro and Spain faced a collapse in the 

housing market causing unemployment to soar to more than 20%. In March 2012, Greece defaulted on 

a large part of debt and received another bailout totaling of 130 billion Euros. In June 2012, Spain was 

the fourth European country being bailed out with 100 billion Euros. At the same time Greece elected 

a new government. 

 

The European debt crisis is still ongoing and the consequences are hardly predictable. The New York 

Times (2012) mentions that it is hard to calculate the costs if the recently elected Greek government 

refuses the bailout terms; a possible withdrawal from the Euro zone threatens the Euro as the common 

currency from which countries such as Germany have benefited to a large extent. 

 

The debate on the reasons and solutions of the debt crisis gives us a sense on how difficult it is to find 

a good answer for the problems. A complication of the theme is that the purely economic viewpoint is 

only one piece of the puzzle. Besides this, the current situation is strongly influenced by political 

deliberation and aspects. James (2012) describes three European summer crises during the last century 

and points out that each of them not only “…involved technical issue, but also a much broader set of 

political problems.” He concludes that the current crisis contains the same ingredients. However, even 

when we neglect politics, and focus solely on economic factors, the topic remains challenging. 

Papademos and Stark (2010) from the ECB emphasize that, as a result of the recent financial crisis, 

understanding monetary and credit developments are crucial to comprehend financial and 

macroeconomic developments. However, this task is not that easy. Papademos and Stark (2010) 

further mention that monetary policy strategy is an issue of intense and at time controversial debate 

among academics and market practitioners. Moreover, they stress that enhancements on monetary and 

credit aggregates analyses presented mark only a first step and further development is required since 

new questions and challenges arise from recent research. 

 

The worldwide domestic credit provided by the banking sector in 2010 is as high as 167.6% of world’s 

GDP
2
. In highly developed countries this fraction is even higher. For example in the US, domestic 

credit by the banking system is 2.3 times as high as the country’s yearly GDP. This illustrates the 

importance of both the banking system and credit availability as a means of financing economies. 

                                                      
2 Figures and numbers are collected from the OECD and World Bank data sources. Further information about the data can be 

found in the data chapter. 
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Moreover, these figures do not represent the overall credit outstanding since international credits are 

excluded and financial intermediaries other than banks are accounted for neither. Even though debt is 

not the only way to finance an economy’s consumption or investment, it constitutes the core theme of 

this thesis. Figure 1 shows the evolution of debt as a fraction of GDP over the last decade. It is a 

simple average for the 23 countries considered in this work. Until 2004, firms’ indebtedness (only 

non-financial corporations) deflected quite stable. Household debt, in contrast, was growing over the 

whole period but at a stable rate. Since 2005, companies’ debt levels began to rise, too. After the 

Lehman collapse in late 2008, government indebtedness started to increase as well. The average yearly 

growth rate of total debt over this decade was 6.4% and forced debt-to-GDP ratio to increase from 

231% to almost 290%. Another insight the graph offers is that firms are the largest debt takers. In 

2009, households and governments were on average indebted at 76%, 80% respectively. Companies, 

in contrast, ran debt as high as 134% of GDP. However, these figures are average numbers and there is 

considerable variation among countries. 

 

 

Figure 1: Average yearly debt ratio in % of GDP 

 

 

The graph shows the development of indebtedness per unit of output (debt-to-GDP ratio) over the past decade (2000-2009). It 

is the average ratio among the 23 countries assessed in the thesis. Taking simple averages rules out that the largest countries 

heavily affect the figures and pull them towards their specific debt-to-GDP ratios. The graph distinguishes between 

government, corporate and household debt ratios. 

Source: own draw based on underlying OECD data. 
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The bar chart in figure 2 narrows down the information to a country level for Denmark, Germany, 

Greece, Japan, Switzerland, the UK and the US. It shows remarkable differences between different 

countries. Japan is most heavily indebted and together with Greece strongly relies on government debt. 

The fraction of public debt on total debt for all other countries in the graph is much smaller. The 

growth rates in debt for Germany and Switzerland between 2000 and 2009 were very small while the 

other countries steadily increased their debt-to-GDP ratios. In many countries the largest fraction of 

debt is corporate debt. Denmark marks an exception where household liabilities account for the 

majority of liabilities. As mentioned before, Greece and Japan in contrast, rely on government debt. In 

Greece more than the half of overall debt amounts to government liabilities. Essentially, Greece’s debt 

levels do not seem to be extraordinarily high, but the strong weight on public debt relative to output is 

the reason why the country is struggling. 

 

 

Figure 2: Debt ratios in % of GDP for selected countries and years 

 

The graph shows the development of indebtedness per unit of output (debt-to-GDP ratio) for selected countries and years. 

The year 2000 marks the starting point of the analysis, 2007 is included because economic development peaked in this year 

before Lehman Brothers collapsed in late 2008, and 2009 is the last available data point. The graph distinguishes between 

government, corporate and household debt ratios. 

Source: own draw based on underlying OECD data. 
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development over time. The amount of financial stock adds up to USD 212 trillion which is more than 

the 3.5 fold of world’s GDP (Roxburgh, Lund and Piotrowski, 2011). Almost three quarters of global 

financial stock is debt whereof USD 41 trillion is public (government related) obligation. A definition 

of credit and debt, but also bonds as securities is provided in chapter 2.1. 

 

 

Figure 3: Global financial stock in trillion USD 

 

The graph shows the development of global financial stock. It is a simplified version based on McKinsey Global Institute 

research (Mapping Global Capital Markets 2011). It shows the total stock market capitalization, public debt securities 

outstanding and loans outstanding for 79 countries. 

* loans outstanding comprise nonsecuritized loans, securitized loans, nonfinancial corporate bonds and financial corporate 

bonds outstanding. 

Source: own draw based on Mapping Global Capital Markets 2011 by McKinsey Global Institute. 
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There is considerable agreement that the financial system as a whole and the banking system in 

particular play a crucial role in an economy. Already Schumpeter (1949, (1934), p.74) points out the 

economic importance of the financial system and writes that: “He [the banker] stands between those, 

who wish to form new combinations and the possessors of productive means. [...] He [the banker] 

makes possible the carrying out of new combinations, authorises people, in the name of society as it 

were, to form them.” Hence, the role to allocate society’s savings to firms is crucial for economic 

development and a fundamental function of the financial system is to provide the economy with credit. 

Thus, a crisis or a shock that involves financial system can have consequences for the real economy in 

terms of the availability of monetary resources. As a result, a shock can propagate and infect 

businesses that were not affected initially. 

 

Facing a time of economic weakness is not a recent emergence but has occurred many times in history. 

An economic downturn usually affects many people, some more directly than others. Reinhart and 

Rogoff (2009) present precise definitions of crises based on existing empirical literature. They divide 

the crises into the following groups: 

 

› inflation crises 

› currency crashes 

› currency debasement 

› the bursting of asset price bubbles 

› banking crises 

› external debt
3
 crises 

› domestic debt crises 

› serial default 

 

It is remarkable that all these types of crises can be directly or indirectly linked to the financial system 

which deals with monetary resources. Inflation and asset price bubbles, for example, are often 

described as “too much money chasing too few goods”. Currency crashes, currency values 

respectively, can be linked to inflation because the development of an exchange rate’s relative value is 

closely linked to the difference in inflation between two countries (Sercu, 2009). Debt crises take 

place when the resources to repay liabilities are insufficient or when the financial sector is unable or 

unwilling to provide credit. Hence, it seems that monetary variables play an important role to explain 

crises and thus have an influence on the real economy. 

 

 

                                                      
3 External debt is debt that is issued by domestic entities under a foreign jurisdiction (Reinhart and Rogoff, 2009). 
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1.2 Literature review 

Existing literature on credit and debt can be divided into two types of research. The first is empirical 

research mainly based on econometric analyses; the second focuses on model development based on 

economic theory. The review starts with empirical research, followed by theoretical research and 

eventually shows the contribution of the present thesis to the existing research. 

 

Empirical studies, analyzing debt with econometric models, are contributed less frequently than 

theoretical research. A recent paper using econometric models to assess the public debt and growth 

relationship is provided by Kumar and Woo (2010). They examine both, advanced and emerging 

market economies. The results imply a negative impact of rising public debt on GDP growth. A 10% 

increase in initial debt-to-GDP ratios reduces growth by about 0.2 percentage points p.a. with 

advanced economies being slightly less strongly affected. They also see evidence for non-linearity in 

this relationship. Kumar and Woo (2010) mention that there is little systematic analysis of the impact 

of high public debt on GDP growth for advanced economies. 

 

Reinhart and Rogoff (2010) mark an exception, assessing 44 countries over about 200 years. The main 

findings are, that for public debt-to-GDP ratios below 90%, the relationship between debt and real 

GDP growth is weak whereas above this level median growth rates fall by one percent and average 

growth rates fall even more (Reinhart and Rogoff, 2010). Moreover, Reinhart and Rogoff (2010) also 

assess external debt and its impact on growth; for this purpose, they also add private external debt. For 

external debt a threshold debt-to-GDP ratio of 60% is found, above which additional liabilities 

influence growth negatively. 

 

Research on external debt is generally more prevalent. A recent contribution by Pattillo, Poirson, and 

Antonio Ricci (2011) assesses the non-linear impact of external debt on growth by using spline and 

quadratic specifications. Lin and Sosin (2001), in contrast, use a linear setting to estimate the impact 

of external debt on GDP growth. The outcome of Pattillo’s et al. (2011) panel data analysis, consisting 

of 93 developing countries, implies that external debt has a negative average impact on growth for 

levels above 35% - 40% relative to GDP. This is somewhat lower than concluded by previous studies. 

 

Unlike public debt in general and external debt in particular, there are no studies using traditional 

econometric methodology to examine household and corporate debt. A recent publication by 

Cecchetti, Mohanty and Zampolli (2011) marks a novelty in this area. They extend research on 

government debt and its economic implications by including household debt and non-financial 

corporate debt. In order to examine the relationship between debt and GDP growth Cecchetti et al. 

(2011) allow for non-linearity by introducing a spline specification. Hence, they are able to determine 
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a threshold debt level. This means that for lower debt-to-GDP ratios the effect of increasing debt is 

linearly positive whereas a further increase in indebtedness above the threshold values has a negative 

linear impact on growth. My thesis picks up this new, yet unique, view on providing a holistic picture 

about the economic impact of debt. Unlike former studies that examine the debt-growth relationship 

for a single specific type (e.g. government debt or external debt) the rather holistic approach allows 

evaluating several agents’ debt (households, non-financial companies and governments) but also 

aggregated liabilities, such as private debt and total economy’s debt. 

 

A considerable amount of theoretical research on debt can be found in literature. Barro (1979) 

provides prominent early research on optimal public (debt) finance, and the “Ricardian” equivalence
4
. 

Although he accepts the Ricardian equivalence theorem he also assumes that taxation is not just a one-

to-one transfer of spending capacity from the tax payer to the government. Hence, taxation entails 

economic costs destroying value (distortionary taxation). In Barro’s (1979) setting tax collection cost 

depends positively on total tax income and has a positive second derivative. Thus, it is optimal for a 

government to smooth taxes over time. As a conclusion, governments can improve economic outcome 

by wisely using debt finance. Barro’s (1979) setting, however, does not provide a generally optimal 

debt level but rather an optimal path of debt issuance. 

 

Aghion, Hemous and Kharroubi (2009) do not directly evaluate debt levels but rather model the 

effects of cyclical fiscal policy on growth. However, fiscal policy is indirectly related to the 

government’s debt as future tax payments are needed to cover the liabilities. Aghion et al. (2009) find 

that a countercyclical fiscal policy boosts growth because companies invest more in productivity-

enhancing long-term projects. This conclusion implicitly confirms Barro’s (1979) results since a 

countercyclical fiscal policy smoothes intertemporal consumption and increase welfare. 

 

Aiyagari and McGrattan (1998) examine the optimum quantity of government debt. They develop a 

model for the US economy with infinitely lived households, precautionary savings and borrowing 

constraints. Aiyagari and McGrattan’s (1998) model specifications favor high government debt level if 

it supports consumption smoothing over time or reduces borrowing constraints whereas optimal debt 

levels are low if public debt crowds out capital. The key finding is that the effect of government debt 

on welfare is small for a wide range of debt-to-GDP ratios (Aiyagari and McGrattan, 1998). 

 

Azzimonti, de Francisco and Quadrini (2012) conduct a recent study in this field. Their multicountry 

model with incomplete markets is built in a way that government borrowing is endogenously 

determined. Azzimonti et al. (2012) show that public debt increases as financial markets become 

                                                      
4 Barro’s (1979) contribution is also referred to in chapter 3.4 where it is delineated a bit more detailed. 
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internationally integrated. Furthermore, increasing inequality also facilitates governments to choose 

higher debt levels. 

 

Literature related to private credit and debt stresses the importance of cross-country or global 

heterogeneity to explain actual observed indebtedness as well as optimal debt levels. However, the 

main goal of the studies is not to model debt but rather to explain imbalances across countries or 

regions. Caballero, Farhi and Gourinchas (2008) provide rationale for the persistent increase in US 

current account deficits, the low real interest rates and the increasing share of US assets in global 

portfolios. The model integrates financial imperfections but assumes a world without uncertainty. The 

core conclusion provided by Caballero et al. (2008) is that the US has a comparative advantage in 

providing financial assets to savers. Countries with less good developed financial systems increase 

demand of such assets due to their economic growth. As a result US current account deficits (and 

eventually indebtedness) increase whereas real interest rates remain low. 

 

Mendoza, Quadrini and Rios-Rull (2009) conduct a similar study but introduce uncertainty. Unlike in 

the framework of Caballero et al. (2008), Mendoza et al. (2009) rely on differences in financial 

markets rather than on productivity shocks in order to explain global imbalances. 

 

Angeletos and Panousi (2011) examine how financial integration affects cross-country differences, 

capital accumulation and current accounts. The framework is a two-country general equilibrium model 

that with incomplete markets and entrepreneurial risk. Their model is comparable to Mendoza et al. 

(2009) but internalizes capital accumulation and idiosyncratic investment risk. 

 

Gertler and Rogoff (1990) develop a model of intertemporal trade under asymmetric information 

which helps addressing the moral hazard issue. Gertler and Rogoff (1990) explain capital flows 

between rich and poor countries with their model that includes two countries. 

 

A model for endogenous credit cycles is developed by Matsuyama (2007). It is based on the Diamond 

Overlapping Generations Model, but in contrast to other models that focus on the volume effect, this 

one allows to investigate the composition effect by allowing to invest in heterogeneous projects. 

Matsuyama (2007) points out that his model also allows to invest in projects generating consumption 

goods which does not generate worth for the next generation. 

 

The thesis contributes to existing literature by relying on the novel approach where not only public 

debt is assessed but the focus is broadened including also private debt. In contrast to Cecchetti et al. 

(2011), a quadratic model specification is used to evaluate the debt-growth connection. Pattillo et al. 

(2011) for example also use a second order function for external debt. Moreover, not only the 
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relationship between debt and output growth is assessed but also other economic variables. Hereby, a 

focus is set on GDP levels but also consumption, investment, physical capital and total factor 

productivity are considered. The present thesis makes inferences about the short term relationship 

since the sample period only spans the last decade (2000-2009). Compared to Cecchetti et al. (2011) 

the amount of countries included has been extended. 

 

Further related research encompasses Beck, Levine and Loayza (2000) but also Christopoulos and 

Tsionas (2004) as well as Apergis, Filippidis and Economidou (2007). They all investigate the 

influence of financial development on economic growth. Although they use different estimation 

methods, all of them assess the relationship using a linear specification. In order to determine financial 

development, researchers often rely on the Financial Development and Structure Database by Beck 

and Demirgüç-Kunt (2009). Such indicators usually measure specific dimensions of financial 

development. The present thesis also makes use of selected indicators with a focus on credit 

availability (indicators used are described in chapter 4.1). In contrast to the financial development 

research, they will be related to debt rather than growth (cf. chapter 5). The intuition behind this is 

simple. Credit availability appears to be important for economic development. However, if for 

example credit availability was enhanced, it should only have an impact on economic development 

when it is transferred to economic agents, which in fact causes agents’ indebtedness to change. If 

agents, for some reason, do not make use of enhanced credit availability, the impact on the economy 

might be small. 
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2 Debt and credit 

There are two subchapters. The first part starts with explaining the expressions credit and debt as well 

as the difference between them from an economic viewpoint. Moreover, it gives a short overview on 

the financing possibilities of private persons, firms and governments. Hereby, a strong focus is set on 

debt. The second part provides a few facts about the history of debt. It should become clear that debt 

has a long tradition and numerous debt crises have been observed for a long time. It might give a sense 

about the importance of debt and its consequences throughout history. 

 

2.1 Debt, credit (availability) and forms of debt contracts 

As already mentioned in the introduction credit is very important for a well functioning economy. 

Cecchetti and Schoenholtz (2011) expresses credit to be “…one of the most critical mechanisms we 

have for allocating resources.” It is so common in our daily life that we often do not explicitly realize 

it when entering a debt contract. Although most people seem to be familiar with this topic it is worth 

to briefly emphasize the definitions of credit and debt because in fact, these two expressions are not 

the same. There is a subtle difference between credit and debt which is important for the thesis. 

Whereas these two words might be used as synonyms in daily language, for economic and finance 

purposes it makes a difference whether we talk about credit or debt. Ferguson (2008) illustrates that 

the word “credit” has its root in the Latin language where “credo” means “I believe”. He shows that 

the foundation of credit was trust, the credible promise of a borrower to repay a loan. Hence, credit 

can be seen from the perspective of a lender who provides a borrower with resources believing in the 

repayment at a future point in time. The borrower on the other side owes the lender this repayment 

(plus an interest payment) at this future date. Thus, he has an obligation which is called debt. Having 

these definitions in mind one can conclude that credit is the fundament of debt. Without earning trust 

from lenders, borrowers will not be provided with resources and cannot incur debts. Furthermore, the 

availability of credit is another important issue. Even though a potential borrower is trustworthy he 

might not get the required funds simply because creditors are not able to provide enough of it. Thus, 

credit availability can be a binding constraint in resource allocation. Whereas credit availability 

defines the possibility to raise capital, loans and debt securities outstanding show the actual usage of it. 

This is the reason why, besides debt, credit availability is also considered in the actual thesis. 

 

Credit is a monetary issue. E.g. Mankiw and Taylor (2006) nicely describe how the money flow 

works. Whereas the central banks provide the economy with a basic money supply, the financial 

system creates additional money. Financial intermediaries receive money in the form of savings that 

are currently not used for consumption or investment. On the other hand they lend out parts of these 
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savings to market participants that use these funds in order to invest or consume
5
. Hence, they create 

money and at the same time debt obligations for the borrowers. 

 

There is a huge variety of debt contracts available and the financial system plays an important role by 

making them available. Households normally rely on bank loans, whereas large corporate and 

government borrowers also have the possibility to directly participate the fixed income market by 

issuing bonds and similar products. In these markets savers have the opportunity to purchase these 

debt obligations as an asset to invest in. The following paragraphs offer a brief overview about debt 

finance and its products. 

 

Private persons / households 

Most people have bank accounts (at least in developed countries). Such an account offers extensive, 

but not complete, safety on capital and interest and is probably the most familiar way to invest 

personal savings (Sharpe, Alexander and Bailey, 1999). Banks and other financial institutes use these 

savings to offer loans. A large part of household loans are credits offered by banks and bank like 

institutions whereof a substantial fraction is mortgage loans that are secured by real estate. A further 

possibility to borrow is leasing credits that are also backed by goods as for example cars, or furniture 

etc. It is also possible to obtain non secured loans, such as consumption credits (e.g. credit cards). 

However, there are individuals who are credit constrained, meaning that they are not able to borrow 

for some reason. Benito, Waldron, Young and Zampolli (2007) mention that 16% of British 

households say they are credit constrained and 20% - 40% behave as if they were, either because of a 

precautionary savings motive or because they actually are constrained. Moreover, this intensifies the 

evidence that households do not smooth consumption to the extent many theoretical models suggest 

(Benito et al., 2007). Especially for households and small companies the banking sector plays an 

important role for saving and borrowing. A measure to assess the efficiency of intermediation is bank 

credit relative to bank deposits which shows large international differences ranging from 21% in 

Congo to 307% in Denmark (Beck and Demirgüç-Kunt, 2009). The banking system does not only 

collect funds and provides credit to households. Also companies and governments make use of it. 

However, large companies and governments, municipalities and other institutions have possibilities to 

finance business a private person does not have. 

 

Corporate 

A typical company is financed by equity capital but also credit liabilities. These are for example 

accounts payable, loans and others. Loans can be negotiated with banks but large firms can also 

                                                      

5 Of course, there are possibilities to finance consumption and investment by labor income (households), by equity capital 

and retained earnings (companies) or by taxes (governments). For the purpose of this paper I concentrate on debt contracts. 
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directly participate financial markets by issuing bonds. A very important source to finance businesses 

for a company is internal finance, meaning retained earnings. However, for larger projects these 

sources are often not sufficient so that the company has to take loans or raise equity capital. Debt 

finance is the primary mean in doing so and raising equity capital is usually the least preferred. Myers 

and Majluf (1984) contributed important research on capital structure decisions which is known as the 

pecking order theory. The rational of the theory is based on asymmetric information that plays a 

crucial role as managers typically have superior information compared to investors. 

 

A corporate bond is associated to a debt contract where the company promises to make defined 

payments at specified dates over a certain time period (Sharpe et al., 1999). The maturity of bonds 

differs greatly ranging from several months up to 30 years. Maturities of more than 30 years are 

possible but rather the exception than the rule. Interest rate payments (called coupon rate) also vary 

substantially depending on the risk, maturity and the market interest rates. In the US semi-annual 

payments are common; in Europe interests are usually paid annually. Zero-coupon bonds, however, do 

not pay any interest but they are issued well below par value (the defined value an issuer of a bond 

pays back at maturity) so that the capital gain over time equals interest payments (Bodie et al., 2007). 

Numerous other debt securities are traded on the markets and almost all of them have a common 

feature, namely the special legal protection that bondholders enjoy. In case of a bankruptcy debt must 

be settled first before any shareholders can make claims. Depending on the legal system and laws 

there are even more extensive rights protecting creditors (Sharpe et al., 1999). 

 

Government 

Bonds issued by the government are basically very similar to corporate bonds. Some specific features, 

however, are not available as e.g. the use of convertible bonds is strongly limited since a government 

in general does not have equity capital. Government debt securities often account for a substantial 

amount of traded debt contracts. Sharpe et al. (1999) show that this is not surprising for the United 

States due to the continuous deficits since the 1960s forcing governments to rely on debt financing. 

Bodie et al. (2007) show that the volume of outstanding US government securities (called Treasury 

securities) was USD 3.8 trillion in 2004 and hence represents the largest market for debt securities, 

followed by mortgage backed securities. 

 

Only a tiny fraction of all financing means and contracts has been mentioned and there is a huge 

variety of products available on financial markets meeting requirements and needs of both, the issuer 

and the investor
6
. Debt is an important financing source and an investment opportunity. 

                                                      

6 To learn more about financial securities in general (be it equity, bonds or other investment products) I suggest the books 

“Investments” by Sharpe, Alexander and Bailey (1999) or “Essentials of Investments” by Bodie, Kane and Marcus (2007). 
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2.2 The history of credit and debt crises 

The history of credit is very old. There is evidence that already 5000 years ago people made credit 

similar transactions; this was 2000 years before coinage (Cecchetti and Schoenholtz, 2011). Since cash 

in the sense we know it today was not present at that time, mainly metal and grain were lent. However, 

people lending resources and charging interest on it were despised for a long time in history. To 

provide an example, Cecchetti and Schoenholtz (2011) cite the famous philosopher Aristotle who was 

against this practice. Eventually, it was the Protestant revolution that changed the view on interest 

payments. Moreover, according to Max Weber’s (1995, (1930)
7
) famous work “The Protestant Ethic 

and the Spirit of Capitalism” the modern capitalism has its root in the Reformation. Ferguson (2001) 

explains that Calvinism encouraged behavior that improves wealth-creating activity. As a result, this 

cultural change led to a fast economic growth where credit has increased enormously supporting the 

vast increase in welfare over the past centuries (Cecchetti and Schoenholtz, 2011). Nevertheless, credit 

and debt has also drawbacks. As seen in the most recent financial crisis, an overleveraged financial 

system can cause major crises that potentially can propagate across many countries (Beck and 

Demirgüç-Kunt, 2009).  

 

Incurring a debt contract requires the borrower to repay the liabilities at a defined future date. If the 

resources to do so are not sufficient it is likely for the lender to sustain a loss. If both parties cannot 

find a solution or an agreement the borrower usually files for bankruptcy. This in turn often affects 

many other creditors and may lead to layoffs which affects workers who then might have problems to 

meet their obligations. Thus, problems with credit can have severe consequences for economies. 

However, bankruptcy continuously occurs. In 2007, which was right before the financial crisis, over 

822’000 bankruptcy petitions were filed in the US. In 2010, this figure almost doubled with more than 

1.5 million cases
8
. Hence, it does not necessary push an economy into a crisis because it also depends 

on the size of the bankruptcy cases. At the moment, many governments run huge debt levels that 

alienate numerous people about the ability to pay back obligations. Yarrow (2008), who is historian 

and teacher of US history, published a book “Forgive us our debts” in which he describes the actual 

debt situation in the United States. He does this in an understandable way, points out challenges and 

often refers back to historic statements of famous persons. Figure 4 shows the development of United 

States national debt between 1940 and 2006 which is tracked by the national debt clock near Times 

Square in New York. Yarrow (2008) also quotes this source and mentions that the figure rises by an 

average of USD 10’500 per second. 

 

 

                                                      
7 The original German text was published in 1904 and 1905. The first time translation in English is from 1930. 

8 Bankruptcy statistics for the United States are available under http://www.uscourts.gov/statistics/bankruptcystatistics.aspx 
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Figure 4: United States national debt, 1940 - 2006 

 

The graph shows nominal (non inflation adjusted) debt of the United States of America for the years between 1940 and 2006. 

Source: National Debt Clock, www.brillig.com/debt_clock/ 

 

 

The actual state indebtedness may be unique in its size and somewhat frightening but defaults have 

occurred many times in history. A recent example is the USD 95 billion default of Argentina around 

the turn of the millennium which was the largest in history at that time (Reinhart and Rogoff, 2009). 

However, there have been dozens of other examples where countries missed to pay back their 

obligations. Reinhart and Rogoff (2009) analyze state defaults and debt rescheduling during history. 

They identified at least 250 sovereign external default episodes and at least 68 domestic public debt 

defaults between 1800 and 2009. It would go far beyond the scope of the thesis to provide a detailed 

insight in the history of crises
9
. Nevertheless, due to the actuality of state liabilities, particularly 

concerning Greece and Spain, it is worth mentioning a few interesting facts in this context. Financial 

turmoil is not a new phenomenon for Greece and Spain. Over the historic period investigated by 

Reinhart and Rogoff (2009) Greece did default five times and was in default for more than half of all 

the years since 1800. Spain defaulted even 13 times since 1300, spending a total of 23.7% of all years 

since 1800 in default, Portugal six times adding up to 10.6% of all years, Italy once for 3.4% of the 

whole period. Whereas the share of years spent in default is calculated beginning in 1800 Reinhart and 

Rogoff (2009) provide data on external defaults reaching back to 1300 for selected countries. These 

consist of Austria, England, France, Germany, Portugal and Spain which are now rich countries. 

                                                      
9 Reinhart and Rogoff (2009) thoroughly discuss the history of financial crises in their book “This time is different”. 
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Between 1300 and 1799 France defaulted 8 times but overall Spain holds the record by defaulting 6 

times in this period plus 7 times in the nineteenth century (which adds up to the 13 times). Besides 

external debt crises also domestic defaults occurred in history. Denmark also belongs to this group. In 

January 1813 during the crisis Denmark reduced domestic debt by 39% but was able to service all 

foreign debts (Reinhart and Rogoff, 2009). 

 

After explaining what credit and debt is and giving insight into the history of credit and debt crises the 

following chapter addresses the question why debt and credit availability are so important. For 

clarification it draws on research and theories from different fields. 
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3 Why debt and credit availability are important 

This chapter underscores the importance of credit availability and debt as it addresses the question 

why these two components may have a significant impact on a country’s economic development. 

Both, macroeconomic as well as microeconomic theories provide rationale. In the following I draw on 

economic theories in order to explain the importance of debt and credit availability. Furthermore, the 

interdisciplinary nature of debt allows including corporate finance studies and portfolio theory 

research as well; this aims to support an integrated view on this topic and is supposed to be beneficial 

for comprehension. To illustrate things clearly I rely on the distinction between private households, 

corporations and governments as done in earlier chapters. The primary means linking these agents are 

goods and service markets but also financial markets. The latter will build the focus here since capital 

structure is merely a monetary issue. It is worth mentioning that a number of these theories were not 

explicitly developed to quantify a relationship between economic development and capital structure. 

Nevertheless, their use as explanation tools offers a great deal of intuition in this matter. However, it is 

not part of the thesis to test all these theories on accuracy nor does it test every single model on 

accuracy. They should simply help to understand the topic. Detailed quantitative analyses on the 

impact of debt on economic development are provided in chapter 6. 

 

I start with economic growth theory. It helps understanding the rationale behind credit availability, 

debt and their relation to economic variables. Moreover, it provides the theoretical justification and the 

essentials for the empirical analyses. Thereafter, reasons concerning private households are assessed; 

they contain consumption theory and portfolio theory which together result in the consumption 

CAPM. Moreover, from a company’s point of view, corporate finance motives are illustrated and at 

the end, the government perspective is regarded by the Ricardian equivalence. 

 

3.1 Economic growth theory – Discussion of debt and credit availability 

With the aid of economic growth theory, this subchapter provides a theoretical discussion about the 

economic impact of debt and credit availability. It marks the fundament for the empirical analyses 

conducted in chapters 5 and 6. At the beginning, the Solow Growth model is presented, which can be 

seen as the baseline economic growth model. Simultaneously, this allows introducing some of the 

assumptions (for example the definition of the production function) that will be used for the 

discussion. For the main part of the discussion, I rely on a simple Overlapping Generations Model 

(OLG). I compare this standard closed economy model with a version where I allow for agents’ access 

to international financial markets. 
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Mankiw and Taylor (2006) define economics as “the study of how society manages its scarce 

resources.” Economics is a broad science field that covers many subjects. It is generally distinguished 

between microeconomics and macroeconomics. Using Mankiw and Taylor’s (2006) definition 

microeconomics addresses the agents’ decision-making and their interaction in markets whereas 

macroeconomics studies phenomena that are observable in the aggregate economy such as for 

example economic growth, national income, consumption, but also inflation, unemployment and 

others. Although there is a distinction between the micro and the macro level of the economy, research 

often regards both viewpoints to obtain a holistic picture about economic phenomena. 

 

Macroeconomic models provide intuition about how economies work. Concentrating on growth 

analyses, the Solow Growth
10
 model marks the baseline for many models used in this field. 

Developed by Solow (1956) and Swan (1956), it provides a reference point also for models that 

strongly depart from the Solow Growth model. The key proposition is that only changes in 

technology/knowledge affect economic growth. All other factors have merely level effects. Hence, the 

model accounts for the fact that physical capital and its buildup cannot be the reason for the 

tremendous growth over time and the huge differences in economic development among countries that 

were observed during the last decades. Specifically, when capital earns its marginal product the 

observed differences are simply too large to be caused by physical capital. 

 

The Solow model focuses on four main variables, namely: 

� = Output 
� = real capital (physical capital, not monetary) 

� = labor input 
� = effectiveness (also referred to technology, knowledge or total factor productivity) 
 

Output that is not explainable by real capital and labor (in this case total factor productivity �) is also 
called the Solow residual (Blanchard and Fischer, 1989). The variables above build the production 

function which specifies how output is generated. Here, it is a function of physical capital, labor and 

technology (where the evolution of capital depends on the saving rate but � and � are exogenous). 
 

�� = ���� , ����
 
 

                                                      
10 I will discuss some important facts about the Solow Growth model that is remarkably important in economics. However, I 

will forgo the complete derivation of the models and leave it to the interested reader who might want to consult an economics 

book. The models are discussed in many advanced economics books. The short introduction provided here, heavily draws on 

Barro, R. and Sala-i-Martin X. (2004) and Romer (2012). 
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� denotes time. The term ���� is often referred to as “effective labor” and implies that technology is 

labor augmenting. Often the Cobb-Douglas production function is used to specify the relationship 

between input variables and output. 

 

� = �����
��, 0 < � < 1 
 

This appears to be a good real world approximation and is easy to analyze. For simplicity I dropped 

the time subscripts here.  

 

It is common to express the factors in “per unit of effective labor”, that is dividing them by ���
���
. 
This is referred to as the “intensive form” where small letters indicate a variable that is expressed its 

“intensive form”. Hence, the production function looks as follows: 

 

�� = ���� , 1
 
 

The equation states that output per unit of effective labor is a function of capital per unit of effective 

labor. Writing the Cobb-Douglas production function in its intensive form, leads to 

 

���
 = �� . 
 

The Cobb-Douglas production function is assumed to fulfill the Inada conditions (Inada, 1964) 

 

lim�→� ����
 = ∞, 
lim�→� ����
 = 0, 

 

such that the marginal product of capital is infinitely big as capital approaches to zero whereas it 

approaches zero as the capital stock tends to infinity. 

 

With these assumptions in mind and after a few steps of derivation, substitution and rearrangement 

one obtains the key equation of the Solow model: 

 

�� = !����
 − �# + % + &
��, 
 

The left hand side of the equation � � is the capital stock (per effective labor) derived by time. Hence, it 

shows the movement or development of capital stock over time. The first term on the right hand side 
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of the equation, !����
, expresses the actual investment
11
 per unit of effective labor and is a concave 

function (because the marginal product of capital is decreasing in �). The second term, �# + % +
&
��12, marks the breakeven investment, which is the investment needed to hold capital stock 

constant. When actual investments and breakeven investments balance each other, physical capital 

remains constant over time. If this is the case the economy is on its balanced growth path where all 

variables are growing at a constant rate. Furthermore, the equation implies that an economy always 

converges to its balanced growth path due to the fact that the actual investment curve is concave and 

the required investment is a linear function. For example, when capital is low, the marginal product of 

capital is high and investments exceed the breakeven which forces capital to increase to the point 

where the marginal revenue is the same as the marginal cost. 

 

Several further questions can be addressed as e.g. the impact of a savings rate change on output and 

consumption but also how long it takes for the economy to converge to its balanced growth path after 

an exogenous shock. Consequently, the Solow Growth model offers a great tool to understand the 

economy but it is also grossly simplified and builds on strong assumptions. One is that markets are 

complete and efficient. A further is that capital and effective labor have constant returns to scale. This 

means if �� and �� double, so does �� (holding �� constant). Another assumption is that the economy 

is sufficiently large so that there are no gains from specialization. Finally, other factors than the above 

mentioned input variables must be of minor importance for the model to hold. Furthermore, not only 

does the Solow Growth model rely on only three input factors, it also misses a utility for consumption. 

Moreover, the economy produces only one single good and a government is not present. There is no 

fluctuation in employment and �!, #, % )#* &
13 are assumed to be constant. 

 

Some of the strong assumptions in the model can be relaxed and there are several enhancements and 

extensions aiming to do this. Two concepts that focus on consumption and capital accumulation are 

the Ramsey Infinite Horizon Model and the Overlapping Generations Model (OLG). Both of them are 

based on the Solow Growth model but in contrast to it, determine economic aggregates by decisions at 

the microeconomic level (Blanchard and Fischer, 1989). Apart from that, they share a couple of the 

same assumptions as the Solow Growth model. 

 

Even though all of these three models are similar to some extent, they also differ in some features. 

Unlike the Ramsey and Solow models, in the simplest construction of the Overlapping Generations 

Model (OLG), there are two generations (a young and an old one) living in the economy at each 

period. What this implies will shortly become clear. 

                                                      
11 Investment is supposed to equal the fraction of GDP that is saved. Thus, the savings rate ! determines investment. 
12 # equals population growth, % is technology growth, and & is the rate at which capital depreciates. 
13 Savings rate, population growth, technology growth and capital depreciation. 
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In order to discuss the relationship between debt and economic variables an OLG model for a closed 

economy is shown first. It is a reference point to which the model where I allow for capital markets is 

compared. As mentioned before, individuals live for two periods. At each point in time there are two 

generations present in the model, a young and an old. For simplicity, population growth is assumed to 

be zero. Hence, the total number of agents in the model is constant. Individuals work in the first period 

and receive a wage for labor contributed in a competitive labor market +� = ����
 − ���′���
. This is 
output minus capital costs. Utility is gained from final consumption at the end of the second period 

and it is assumed that higher consumption yields higher utility. However, individuals need to consume 

an exogenously defined fraction of their income in the first period �1 − !
 e.g. to cover basic needs14. 
The fraction of labor income not consumed is what agents save. 

 

Right at the time when the “young” generation becomes “old” and retires, the realizations of the 

production function are observed and the required consumption is conducted, these agents have three 

possibilities on what to do with their wealth left.  

 

First, they can immediately consume their wealth. Second, they can lend their wealth. Third, they can 

invest in physical capital that generates output. In the actual setting, the first two are ruled out because 

the marginal product of capital is always positive, and agents do not have the opportunity to lend to 

outsiders since the economy is closed. Hence, everyone conducts the investment which yields the 

marginal product of capital �′���-
. The production function is assumed to be a concave function of 

capital, fulfilling the Inada conditions. In this case, and since no uncertainty is present, �′���-
 is 
positive, everyone undertakes the investment. At the end of period two the old generation consumes 

and dies. At the same time an old generation dies, a new young generation enters the model. 

 

For convenience, capital completely depreciates at the end of each period (which is reasonable when 

the period is long enough). Moreover, technology growth is assumed to be zero for simplicity. 

 

Consequently, the fraction saved by the young generation equals the capital available in the 

subsequent period which in turn determines the wage for the next generation: 

 

(1) ��- = !.����
 − ���′���
/ 
 

                                                      
14 In this setting a more precise definition of the utility function is not required because individuals do not allocate 

intertemporal consumption by their choice and higher consumption in the second period is always preferred over lower 

consumption, no matter whether the marginal product of utility is diminishing. One can extend the model to allow for first 

period consumption utility. In this case the savings rate depends on the interest rate and on intertemporal elasticity of 

substitution (see Romer, 2012). Under the special case of logarithmic utility, the savings rate is independent from the interest 

rate which has essentially the same implications as the specification used here (cf. Romer, 2012). For the moment, let the 

savings rate be exogenously given. 
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Assuming the Cobb-Douglas production function yields in 

 

��- = !.��� − �������/ 
 

Rearranging this equation results in the equation of motion which is very similar to the one from the 

standard OLG model 

 

��- = !.�1 − �
���/ 
 

Optimal capital �∗ can easily be determined since the balanced growth path is reached when second 

period capital equals first period capital. Romer (2012) says that this point is globally stable, no matter 

what initial capital is (as long as it is not zero). The reason for this is that second period capital is a 

concave function of first period capital. 

 

!.�1 − �
���/ =  �� 
 

�∗ = !�1 − �
 ���
⁄  

Since �′��
 = ����, 
(2) ��∗�� = �!�1 − �
���
 ���
⁄  

 

This is valid for a closed economy that finances itself. Now, assume an open economy that has access 

to international financial markets so that individuals can lend and borrow at an exogenous interest rate 

2. This interest rate can be understood as a form to measure credit availability. A central bank for 

example sets the interest rate (e.g. federal funds rate in the United States) to what is thought to be most 

appropriate in order to assure price stability and steer economic condition. Increasing 2 restricts credit 
availability since the opportunity costs of borrowing become higher (this is also called monetary 

tightening). Easing the monetary policy by reducing 2 expands credit availability. 
 

Perfect information is still supposed which means that there is no uncertainty and lenders are ready to 

provide credits without constraints. Under no uncertainty it appears reasonable to assume this because 

the outcome of an investment is known and borrowers can credibly promise debt repayments. 

 

The presence of an international lending and borrowing market makes the exogenous interest rate to 

determine capital. The equilibrium is reached at the point where marginal product of capital equals the 

exogenous interest rate ����
 = 2. The intuition behind this is simple. When the marginal product of 

capital is higher than the “world interest rate” individuals can take advantage of that by borrowing at 
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the rate 2 and invest in a project yielding the higher ����
. In contrast, when 2 exceeds ����
, it is 
beneficial for individuals to lend money to the international credit markets rather than investing in the 

project. This forces investments down to the point where agents are indifferent between investing and 

lending
15
. This is also known as the non-arbitrage condition and is the only equilibrium possible. 

 

For a small open economy facing an exogenous interest rate, equation (1) takes the following form 

where 3�- denotes debt. This term can be negative and then implies the economy is a lender rather 

than a borrower: 

 

��- = !.����
 − ���′���
/ + 3�- 
 

It is known that 2 determines capital and wage in this setting since ��� = 2. Assuming Cobb-Douglas, 

this is 

����� = 2 
Hence, capital is 

�� = 42
�5 ���
⁄

 

And the equation of motion 

��- = ! 642
�5� ���
⁄ − 2 42

�5 ���
⁄ 7 + 3�- 

On a balanced growth path 

! 642
�5� ���
⁄ − 2 42

�5 ���
⁄ 7 + 3�- = 42
�5 ���
⁄

 

Isolating debt 

3�- = 42
�5 ���
⁄ + !2 42

�5 ���
⁄ − ! 42
�5� ���
⁄

 

 

3�- = 1
� ���
⁄ 2 ���
⁄ + !

� ���
⁄ 2� ���
⁄ − !
�� ���
⁄ 2� ���
⁄  

 

3�- = 1
� ���
⁄ 2 ���
⁄ + �� − 1
!

�� ���
⁄ 2� ���
⁄  

 

(3) 3�- = �
�8 �89:
⁄ 2 ���
⁄ − ;���


�8 �89:
⁄ 2� ���
⁄  

 

                                                      
15 In this setting, the terms “investment” and “capital” can be used interchangeably since capital completely depreciates at the 

end of each period. As a result investment equals capital in each period. 
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Since 0 < � < 1, the first term on the right hand side of equation (3) is a decreasing as 2 increases but 
is positive for any 2 > 0. The second term on the right hand side of equation (3) is increasing in 2 
because of the negative operator, but stays negative for any 2 > 0. Moreover, the curvature for the 

first term is more pronounced than for the second term, still due to the fact that � is between zero and 
one. Consequently, the absolute value of the first term is higher than the one of the second term for 

sufficiently low interest rates which results in a positive value of debt �3�-
. For sufficiently large 
interest rates, the absolute value of the second term is higher than the one of the first term which yields 

a negative �3�-
. Thus, there is a threshold value of 2 where neither borrowing nor lending is present. 
This can be found by deriving debt with respect to the interest rate. 

 

(4) 
=>
=? = �

���
�8 �89:
⁄ 2�@��
 ���
⁄ − ����
;
���
�8 �89:
⁄ 2 ���
⁄  

Setting (4) to zero 

�
�� − 1
�� ���
⁄ 2�@��
 ���
⁄ = ��� − 1
!

�� − 1
�� ���
⁄ 2 ���
⁄  

Solving the equation with respect to 2 yields 
2 = �!�1 − �
���
 ���
⁄  

 

This is exactly the same equation as (2). Hence, when individuals face the same interest rate as the 

marginal product of capital in a closed economy, lending and borrowing offsets each other, is not 

present respectively. A marginal reduction of the exogenously given interest rate, which in fact is a 

monetary easing and boosts money supply, stimulates borrowing and increases debt. In contrast, a 

marginal increase of the interest rate has the opposite effect. It makes it more attractive to lend money. 

After the proof that a reflationary monetary policy increases optimal debt levels, the impact of credit 

and debt on capital, output and wages are discussed. 

 

Under the Cobb-Douglas production function with no uncertainty, increasing capital always produces 

additional output since output is an increasing function of capital (� = ��). The marginal product 

���� is diminishing since 0 < � < 1. Hence, a marginal increase in debt, which is invested in 

capital, increases capital and output. It is known that the marginal product of capital must equal the 

exogenous interest rate due to the no arbitrage condition. Nevertheless, let us assume the economy is 

at its balanced growth path with optimal capital, wage and debt. If entrepreneurs increase debt in order 

to invest in capital, marginal product of capital falls short compared to the interest rate. As a result, 

earnings are lower than costs, reducing the entrepreneurs’ (old generation’s) wealth and consequently 

utility on final consumption. Hence, an entrepreneur would not do this under certainty unless she/he 

passes on the capital cost to the working generation. Since wages are determined as the difference 

between output and capital cost, the equation looks as follows: 
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+� = ����
 − ��2 
Deriving the wage w.r.t. capital yields 

*+
*� = ���� − 2 

 

Now, when entrepreneurs increase debt above the optimal point the additional output generated is 

���� which is known to be smaller than 2. Consequently, wages decrease if debt levels increase 
above the optimal levels and as a result, the young generation is endowed with less funds to invest in 

the second period. This is not a major issue in a framework with no uncertainty, unrestricted amounts 

of credit and final consumption utility because the young generation can borrow funds when they 

grow old. In this case, agents will increase the amount to borrow in order to obtain optimal capital in 

the second period which forces the economy back to the balanced growth path. 

 

If the outcome of production and thus the value of capital is uncertain, a reduction of the wage for 

future generations may have more severe consequences. Under uncertainty, there is a possibility to 

obtain good but also bad outcomes. In case of a sufficiently poor realization it is possible that lenders 

incur a loss since entrepreneurs are unable to repay their loans. Thus, borrowers transfer part of the 

investment risk to lenders. Since an increase in debt above optimal levels reduces the wage of the 

following generation, they will have to borrow more to obtain optimal capital levels and at the same 

time do have less financial slack to cover losses. Consequently, financial risk of lenders increases. 

They might realize that and increase the interest rate to adjust for the risk. To show this in a simple 

example, assume capital is equal to financial wealth plus debt. 

 

� = !+ + 3 
 

Moreover, the value of capital is volatile, meaning it can take on the value ��1 + A
 with probability B 
or ��1 − A
 with probability �1 − B
 whereas 0 ≤ A ≤ 1. Thus, the expected value of capital is: 
 

D��
 = B��1 + A
 + �1 − B
��1 − A
 
 

If �A ≤ !+ lenders will not incur any losses, as long as there is no moral hazard problem. For 

convenience, let us assume �A = !+. At this point, entrepreneurs have nothing left to consume if the 

bust state occurs, but lenders do not incur losses and thus the interest rate 2 can be seen as a risk free 
rate. As discussed, if entrepreneurs borrow more than optimal, they reduce the future generation’s 

wage, let us say by −∆!+. In this case, lenders cannot be fully satisfied if the economic state turns 



The Effects of Debt on Economic Development  Marcel Wächter 

27 

 

bad. Interest they receive is 2 − ∆!+. In order to assure that the expected interest equals the exogenous 

rate, lenders would put a risk premium on their lending rates so that: 

 

�1 − B
�2 − ∆!+
 + BF = 2 
Yielding the borrowing rate x 

F = 2 + �2 − ∆!+
�B − 1

B  

 

Hence, a debt granting institution’s response to a decrease in agents’ equity is to increase the interest 

rate, provided that the lower wage leads to a higher risk for the lenders. As capital is decreasing in 2 
both, capital and output, are affected negatively if debt levels exceed optimal levels. 

 

The model assumes full depreciation of capital after each period. Further analyses can be done with 

regard to incomplete depreciation. If the fraction of capital that depreciates each period becomes 

smaller, less investment is required to maintain physical capital at a specific level. In case of no 

depreciation, no investment must be committed once the desired capital stock is built. However, if 

excess debt and consequently capital is present in an economy, the negative effect of it persists longer, 

the lower the depreciation rate is. If capital does not depreciate the deviation remains forever, unless 

disinvestment will be done. 

 

Gertler and Rogoff (1990) develop a model of intertemporal trade under asymmetric information. 

Asymmetric information causes a moral hazard issue in credit markets. Gertler and Rogoff (1990) 

explain capital flows between rich and poor countries with their model that includes two countries. It 

is an option to rely on their research in order to explain credit and debt in an economy but also cross-

country differences. 

 

What is not covered in the thesis but suggested for further research is to assess the dynamics of wealth 

distribution and thus some kind of inequality among agents. Tirole (2006, chapter 13.4) offers an 

insight into the Warm-Glow model to provide an example of an individual poverty trap. This model 

has interesting features: 

 

› There is a defined amount of assets that family members have to be endowed with in order to 

become entrepreneurs. Families with fewer assets are “credit constrained” and cannot borrow 

in order to invest 

› The investment incentive is defined and the difference between investments and assets that 

entrepreneurs have can be seen as debt, since “poor” families lend money to the entrepreneur 

because they can only use the storage technology 
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› The inclusion of a private benefit when an entrepreneur is misbehaving. This is related to the 

moral hazard problem 

 

A simplifying assumption for the debt model used so far is that only final consumption generates 

utility. This fact and the assumption that higher consumption always yields higher does not require a 

more specific definition of the utility function in a model that deals with certainty. It is possible to 

implement a more realistic utility function such as described in chapter 3.1 and in Romer (2012). 

 

G� = H��I
1 − J + 1

1 + K
H@��I
1 − J , J > 0, K > −1 

 

Hence, both periods’ consumption becomes beneficial. J is a factor that catches willingness of shifting 
consumption between periods and K shows how much individuals value second period consumption 

compared to first period consumption, it can be interpreted as the present utility value of future 

consumption. Under this specification, utility becomes higher, the smoother consumption through time 

becomes. In the special case where J = 1 the utility function becomes logarithmic (Romer, 2012). 

 

Implementing this utility function increases the complexity of the model. It can be shown that the 

savings rate is not constant but depends on the interest rate, except in the special case of logarithmic 

utility where the savings rate is independent of the interest rate (Romer, 2012). Thus, the savings rate 

becomes endogenous. In the present setting, it can be shown that deriving equation (3) w.r.t. the 

savings rate yields: 

 

*3
*! = −�1 − �
 42

�5� ���
⁄
 

 

Hence, debt is negatively related to the savings rate. This implies that a higher savings rate reduces the 

dependence on debt. Moreover, the utility function can even be extended to allow for disutility of 

labor. Doing this introduces further dynamics and is left for further research. 

 

The government’s role has been neglected so far. Governments’ decisions between taxes and debt 

might become especially important in a framework with uncertainty. In case a bad state occurs, 

governments’ tax income decreases what they can compensate by borrowing. As a result, governments 

could positively affect outcome by smoothing taxes. Consequently, government debt depends on the 

state of the economy and not only on the world interest rate. Chapter 3.4 deals with the government’s 

decision between taxation and debt financing but also discusses the Ricardian equivalence. 
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3.2 Private households 

Why debt has an effect on real economic variables can be explained with the aid of different theories. 

The following rationales focus on an individual level or on a household level. The first argument 

concerns constraints individuals are facing. This is a typical issue in economics where households gain 

utility by consumption while they are restricted by a budget constraint. The second argument comes 

from the Finance field and covers modern portfolio theory. In a third step these two explanations are 

combined which results in the so called consumption CAPM. 

 

3.2.1 Consumption and the budget constraint 

In economics, consumption plays an important role since individuals gain utility from consuming. 

Many economic models comprise a utility function based on consumption (see chapter 3.1). In 

general, utility increases with additional consumption but at a decreasing rate (utility is a concave 

function of consumption). This leads maximum utility to be reached at infinitely high consumption 

spending. However, individuals cannot spend infinitely high amounts because they are limited by a 

budget constraint saying that it is not possible to consume more than what the individual earns in 

lifetime. For a very simple illustration assume an individual to live for two periods. She/he earns � in 
the first period and �@ in the second and has the possibility to consume in the first as well as in the 

second period. Second period income and consumption have to be discounted at the interest rate 1 + 2 
in order to adjust for time differences. Total consumption cannot be higher than total earnings but can 

freely be split between the two periods. This results in the following equation: 

 

H + H@1 + 2 ≤ � + �@1 + 2 
 

This equation can be rearranged to obtain the intertemporal budget constraint (the red line in figure 5). 

 

H@ = ���1 + 2
 + �@
 − �1 + 2
H 
 

Now total income ���1 + 2
 + �@
 is the intercept and −�1 + 2
 is the slope. This means that 

individuals or households are restricted by this function. Lower consumption is possible but not 

optimal. This must be true because optimal consumption is determined by the highest possible 

indifference curve
16
 (the green curves in figure 5) that is tangent to the budget constraint. Hence, 

optimal consumption always lies on this budget constraint. However, this requires perfect markets 

                                                      
16 An indifference curve depicts all combinations (here between first and second period consumption) that provides the 

consumer the same utility (see. e.g. Mankiw and Taylor, 2006). Choosing the highest curve is basically the same as 

maximizing a utility function. 
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There are now two reasons why debt can improve the outcome. First, based on investors’ risk and 

return preferences, some might want to leverage their investment. In order to do so, they need to get a 

loan and invest the funds raised in their optimal portfolios. Their portfolios now still lie on the Capital 

Market Line but on the right side of the optimal portfolio. Other, more risk averse investors, might 

also want to invest in the optimal portfolio, but only a fraction of their wealth and therefore, also 

invest in the risk free asset. Hence, the possibility to invest in a risk free asset and getting loans to 

leverage investment has a positive effect because every investor is able to invest in the personally 

preferred way. One can also argue that it enforces a risk transfer between investors. People being able 

to bear higher risk can do it whereas other, less risk tolerant individuals, still can purchase fractions of 

the optimal portfolio. 

 

The second reason is a bit more subtle. If there are several shares you can invest in you would 

probably not pick one single share but many of them because you might remember the expression 

“don’t put all eggs in one basket” or stated differently, “diversify your risk” (Elton, et al., 2011). 

Diversification means that investing in many different shares decreases the risk of a portfolio because 

individual company risks have a smaller impact. Imagine you purchase infinitely many different 

shares. If one company fails, the impact on a portfolio is infinitely small. However, there is also a risk 

that is not diversifiable because it affects all companies; this is called market risk (Bodie, et al., 2007). 

Portfolios usually do not consist of equities only; they also contain bonds and often other assets, too 

(e.g. commodities, real estate, hedge funds etc). The existence of different asset classes enhances the 

opportunity set an investor can choose from. Furthermore, many of these asset classes have specific 

properties and follow different patterns. This makes the markets more efficient and individuals can 

better meet their needs. A very important and widely used asset class is bonds. Historically, bond 

returns are less variable than stock returns and the correlation between bonds and equities is rather 

small, in some sub periods even negative (Sharpe, Alexander and Bailey, 1999) implying a further 

diversification effect. If a company or a government issues a bond, and thus increases its debt in order 

to finance projects or businesses, investors have the opportunity to buy this liability receiving interest 

payments and, at maturity, the principle amount. Debt instruments usually offer special protection and 

due to their low correlation amend equity in investment portfolios. From this perspective debt is 

beneficial. 

 

The above mentioned insight is important for all individuals endowed with funds. Everyone who has 

some assets wants it to be stored or invested in order to save for retirement, insure against 

unemployment or purchase consumption goods. These examples imply that assets are future 

consumption. Assets stored today can be used to consume in the future. This fact has been picked up 

by researchers who began relating portfolio theory to consumption. 
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3.2.3 The consumption CAPM 

As described in the preceding two chapters, consumption but also financial assets are essential for 

individuals. A person who is saving money can spend it in the future so that savings, called assets 

here, can be seen as a tool to shift consumption between periods. Individuals do this in a way that 

maximizes their lifetime utility and hence welfare, just like in all models with a utility function. 

Models relating consumption to asset prices or returns are called Consumption CAPM. For an 

introduction in this topic, see Romer (2012). 

 

The basic idea behind the consumption CAPM is that expected asset returns can be determined by 

consumption behavior, consumption utility respectively. From another perspective, one can argue that 

the price of an asset must be driven down when its payoff is strongly correlated with consumption. 

This dynamic continues up to the point where the asset’s price offers a return that is high enough to 

make it favorable for the investor to hold it (Romer, 2012).  

 

Mehra and Prescott (1985) provide an early study on this topic where they find it difficult to explain 

the high equity premiums in connection with the low risk free rate because this would require an 

extremely high risk aversion of investors. This is also known as the “Equity Premium Puzzle”. 

Campbell and Cochrane (1999) develop a consumption-based model that includes external habit 

formation. They conclude that their model does a good job in predicting excess stock and bond 

returns. Wachter (2006) extends the model to allow the risk-free rate to be affected by surplus 

consumption. She also introduces a process of inflation. Hasseltoft (2011) (very recent paper, not yet 

printed) constructs a model that aims to predict future asset returns, economic growth and 

macroeconomic volatility by long-run consumption risk. In contrast to much of the earlier research, he 

jointly analyzes stock and bond markets. He finds that risk premia and their variation over time are 

affected by shocks in consumption growth and time varying macroeconomic volatility. 

 

The consumption CAPM can provide reasons why the capital structure and thus debt can be of 

importance for the economy. First, companies could increase their value by choosing the optimal 

capital structure so that investors are willing to pay more for assets. They are able to offer bonds 

besides equity and thus enhancing the opportunity set for investors. Assume for example that there is 

equity from only one company available on the market and it is fairly priced due to its correlation to 

investors’ consumption. The company can now increase its value by also offering bonds in the case 

that bonds are not perfectly correlated. The optimal capital structure should then be reached at a 

leverage level where value gains and losses offset each other due to changes in correlation between 

equity, bonds and consumption. 
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From a consumer perspective, the possibility to obtain loans ought to have a positive effect on 

consumption by decreasing its risk. Moreover, it is possible that it might have consequences on the 

correlation between consumption and investments so that the ability to borrow can influence an 

economy’s asset values. 

 

The exact impact of debt on asset values based on the theory above is not clear and according to my 

knowledge not investigated either in this context. Intuitively, it seems to be likely that debt influences 

the consumption based asset pricing and the reasons for that are very similar these mentioned in the 

preceding two chapters. Hence, this research field can confirm debt to be important for an economy. 

 

3.3 Corporate debt 

To discuss why debt is important from a firm’s perspective one can rely on Corporate Finance theory. 

Specifically, research on capital structure offers relevant insight. Therefore, I start with a famous 

publication by Modigliani and Miller (1958) showing that in perfect markets neither the payout policy 

nor the capital structure of a company matters. The basic explanation behind this statement is that a 

company cannot alter its value by only splitting cash flows into different streams (Brealey, Myers and 

Allen, 2008). This is in line with economic growth theory saying that output is produced by real 

capital (physical capital and human capital) but not due to some kind of financial construct. In other 

words, the cost of capital of a company stays the same regardless of the ratio between debt and equity 

a firm runs to finance its business. However, this statement does not entirely hold because under many 

tax laws it is possible to deduct the interest rate payments from taxable revenues (Brealey et al., 2008). 

As a result, the cost of capital linearly decreases in the fraction of debt. 

 

In the basic Modigliani Miller framework cost of debt is just a constant, meaning it is riskless. 

Copeland, Weston and Shastri (2005) show how to introduce risky debt in this framework. More 

precisely, how the cost of debt changes with the debt-to-capital ratio. In order to assess the cost of 

risky debt the option pricing model can be used. Copeland et al. (2005) nicely summarize how this 

approach works. The general result is that the cost of debt increases when the company relies more 

heavily on debt. In this case a firm has lower buffer capital (equity) relative to the company’s assets 

which increases the risk of a default. The weighted average cost of capital, however, does not change 

its pattern compared to the original setting. Thus, the proposition that the capital structure does not 

matter is still valid in this context. 

 

Modigliani and Miller’s (1958) theory of independence between capital structure and company value, 

cash flows respectively, is widely accepted but it builds on strong assumptions. There is considerable 

evidence from real world data that the capital structure might not be totally unimportant. Among other 
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factors two essential reasons carried out in research are bankruptcy costs and asymmetric information 

between stakeholders. 

 

Bankruptcy and distress costs are perhaps the most important concern constraining the debt capacity of 

companies. With restrictions in the financing structure being absent companies would finance 

businesses entirely by debt, because it is tax deductible. Modern capital structure models include 

bankruptcy costs. Relating the benefits of additional debt (due to tax deductibility) to the costs of 

financial distress, which is increasing with the debt-ratio, is called the trade-off theory (Hennessy and 

Whited, 2005). It provides the opportunity for optimization in order to find the debt ratio that 

maximizes the market value of a company. 

 

Asymmetric information plays a crucial role as managers typically have superior information 

compared to investors. Myers and Majluf (1984) provide important early work on this issue and find 

that companies rely first on internal financing, then on debt and finally on equity. This is also known 

as the pecking order theory (see also chapter 2.1). 

 

A considerable amount of research has been done to assess the optimal capital structure and the 

financing behavior of firms. Recent research encompasses Titman and Tsyplakov (2007) who develop 

a dynamic model of optimal capital structure that includes financial distress costs and agency 

problems. DeAngelo, DeAngelo and Whited (2011) also develop a dynamic capital structure model 

where debt is a transitory financing vehicle. They account for the fact that firms temporarily deviate 

from target debt ratios in order to meet the risk of investment shocks. 

 

Research on corporate capital structure but also the fact that most of the companies are concerned 

about their specific financing behavior suggests that capital structure is relevant. As a consequence, 

there ought to be an optimal debt level for corporations what further implies debt to have an impact on 

the economy. 

 

3.4 Governments 

So far, it has been emphasized why debt may have a distinct influence on the economy at a private 

level. In a next step it is illustrated why this can also hold for the public sector. A government’s 

primary revenue source is taxation. Actually, one might even say it is the only source of income
18
. 

However, it is not the only possibility to refinance their projects such as infrastructure but also their 

operations and administration. Governments, states, municipalities often issue bonds to do that. In fact, 

                                                      
18 Of course, governments also receive some income from fees, forfeits, state owned companies etc. However, they usually 

account for very small fraction compared to tax income. 



The Effects of Debt on Economic Development  Marcel Wächter 

36 

 

in recent years many governments heavily made use of this opportunity. This is seen as the main 

reason of the actual European debt crisis mentioned in the introduction. Debt is an obligation that must 

be repaid at a future point in time. The actual debt levels of some countries, however, provoke a fear 

that these governments might not be able to generate sufficient future tax income to settle their 

liabilities. Furthermore, it is not clear whether expenditures can be reduced enough to defuse the 

situation without causing substantial negative consequences. 

 

3.4.1 The Ricardian equivalence 

Whereas the Modigliani and Miller (1958) finding states that the capital structure of a firm should 

have no impact on the company’s value there exists a very similar proposition for government finance. 

That is, there is no difference between current taxation and deficit finance as people bear in mind that 

instead, taxes need to be paid in the future (Blanchard and Fischer, 1989). This proposition is often 

called the Ricardian equivalence. In some theoretical settings this proposition holds. Blanchard and 

Fischer (1989) provide an example based on an overlapping generations model, where individuals can 

offset future taxes by increasing their savings and purchasing government bonds. They pass on the 

bonds to their following generations (bequest) so that the new generation can pay the taxes by giving 

back the bonds. Nevertheless, in practice there are many arguments for the Ricardian equivalence to 

fail. Blanchard and Fischer (1989) list a few of them. Some examples are that credit markets are not 

perfect, some people do not have children, and if they do, many do not leave bequests to them. 

 

3.4.2 Taxes vs. debt 

As indicated, governments have the possibility to finance their expenditures by tax revenues and by 

debt whereas debts have to be repaid at some future date. If the Ricardian equivalence does not hold, 

then it is most likely that debt matters and can be used to improve the outcome. Barro (1979) 

developed a model of public debt issue where he accepts the Ricardian equivalence theorem. 

However, he also assumes that taxation is not just a one-to-one transfer of spending capacity from the 

tax payer to the government, which means that there is a deadweight loss. This implies that taxation 

comes with economic costs destroying value. According to Barro (1979) these can be costs to collect 

taxes or indirect misallocations. He calls them “deadweight loss” or “excess burdens”, which are 

common expressions in economics. In connection with costly tax collection often the expression 

“distortionary taxation” is used. Moreover, Barro (1979) assumes that the costs of collecting taxes 

depends positively on the total tax income and has a positive second derivative. This implies that the 

deadweight loss rises more than proportional with an increase in tax revenue. As a consequence it 

would be optimal for a government to smooth taxes over time because variation in taxation results on 

average in higher distortions (Romer, 2012). 
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Based on this evidence it seems that governments wisely using debt finance can improve economic 

outcome. Barro (1979) demonstrates that this is even true when accepting Ricardian equivalence (with 

the only exception that distortionary taxation is assumed). In such a setting, however, there exists no 

generally optimal debt level but rather an optimal path of debt issuance. Aghion, Hemous and 

Kharroubi (2009) evaluate whether a cyclical fiscal policy can affect growth. Their results imply that a 

countercyclical fiscal policy has positive effects because companies invest more in productivity-

enhancing long-term projects. The reason for that can be found in the higher market size during 

recessions compared to the case with no countercyclical fiscal policy. This implicitly confirms Barro’s 

(1979) conclusion stating that countercyclical fiscal policy add to welfare because it smoothes 

intertemporal consumption. 

  



The Effects of Debt on Economic Development  Marcel Wächter 

38 

 

4 Data and methodology 

This chapter is divided into two parts where the first deals with data used in the thesis. The second part 

comments on the methodology used to analyze them. 

 

4.1 Data 

In order to test theories and hypotheses real world data is used. Thereby, annual time series data for 23 

OECD member countries
19
 between 2000 and 2009 are collected and calculated. Countries 

investigated are Austria, Belgium, Czech Republic, Estonia, Finland, France, Germany, Greece, 

Hungary, Italy, Japan, Mexico, Netherlands, Norway, Poland, Portugal, Slovak Republic, Spain, 

Sweden, Switzerland, the United Kingdom and the United States of America. Due to growth figures 

calculation the first year (1999) is not included. This 10 year period should be large enough to make 

inferences about the short term impact of debt on economic variables. Nevertheless, using a larger 

timeframe would surely be beneficial for the explanatory power but data availability for liabilities and 

debt is a concern for the period before 1999. I had to weigh up between the numbers of countries 

included and the period length. 

 

Before explaining the data and data sources in greater detail table 1 lists some initial data on debt-to-

GDP ratios. It is an enhancement of the data presented in the introduction part. The first three columns 

show average debt-to-GDP ratios as well as their minimum and maximum observed values over the 

sample period 2000-2009. The subsequent three columns display average, minimum and maximum 

growth rates of countries’ indebtedness. The last three columns provide volatility measures for the 

debt-to-GDP growth rates. The rows are divided into household, corporate and government debt. 

Moreover, the last row offers insight into economic performance measured by GDP per capita. The 

table can be used as a nice reference point to interpret the regression results
20
. 

 

It is remarkable that countries differ greatly in their GDP and debt levels but also in the respective 

growth rates and volatilities. The cumulative debt-to-GDP ratio varies from 48.7% in Mexico up to 

416.3% in Japan. Total indebtedness of countries has seen a big average growth of 6.4% p.a. over the 

last decade. However, there is a huge variation among countries with Slovak Republic reducing total 

debt-to-GDP ratios at a rate of 1.9% per annum whereas Estonia expanded indebtedness at 14.7% on 

average each year. The volatility of these growth rate lies between 3.7% (Mexico) and 16% (Sweden). 

                                                      
19 All countries analyzed are members of the OECD. The organization provides reliable data of their member countries. A 

complete list of all OECD member and partner countries can be found at: 

http://www.oecd.org/pages/0,3417,en_36734052_36761800_1_1_1_1_1,00.html. 

20 The interested reader can find a more detailed data table in Appendix Table 1. The development of average GDP per capita 

growth, consumption and investment for the period between 2000 and 2009 is provided in Appendix Figure 1. 
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A similar picture can be drawn regarding the more detailed household, corporate and government debt 

levels. On average, companies run the highest debt-to-GDP levels with approximately 118%. It is also 

corporate debt that shows the highest volatility in the respective growth rates. Households show the 

lowest indebtedness on average with the most constant growth rates. Denmark, Switzerland and the 

Netherlands are the only countries that have an average household indebtedness of more than 100% 

but all of these countries seem to have mastered the actual financial and debt crisis quite well. Thus, it 

does not seem the average level of household debt to be the critical factor for the crisis although the 

financial crisis has its roots in the US where households failed to repay their mortgage interests and 

debts. Hence, the distribution of debt and inequality might also play a superior role. 

 

Countries with the highest government liabilities are Japan (180%), Greece (129%), Italy (123%) and 

Belgium (111%). Note: these are average numbers for the period between 2000 and 2009. Especially 

Greece, but also Belgium and Italy are three countries experiencing high media attention due to their 

problems with debt. Interestingly, corporate debt seems also to be critical. Countries with the highest 

non financial corporate debt-to-GDP ratios are Portugal (189%), Sweden (181%) and Spain (166%). 

Next to Greece it is Portugal (already being protected by the ESM) and Spain (recently received 100 

billion Euros) receiving public and political attention with regard to the actual debt crisis. 

 

 

Table 1: Descriptive statistics. Average debt ratios, their growth rates and volatilities 

  Debt-to-GDP ratio Growth rate Volatility 

  Avg Min Max Avg Min Max Avg Min Max 

Household debt 62.2% 5.9% 125.4% 2.7% -0.9% 5.9% 2.4% 0.8% 5.0% 

Corporate debt 117.6% 11.3% 189.4% 2.7% -4.7% 9.3% 6.2% 1.5% 16.4% 

Government 

debt 
71.3% 9.9% 180.1% 1.0% -2.9% 8.1% 4.7% 1.9% 7.6% 

Total debt 251.2% 48.7% 416.3% 6.4% -1.9% 14.7% 8.4% 3.7% 16.0% 

GDP per capita 29'835  8'035  64'430  1.6% 0.1% 4.8% 2.9% 1.7% 7.8% 

The table provides a compact overview about the debt-to-GDP ratios, their growth rate and their volatility over the sample 

period 2000-2009. The last row shows GDP per capita figures in constant (2005) USD. Avg is the simple average over all 

countries and years, Min stands for the minimum observed value and Max is the highest number in the dataset.  

Source: own calculations based on underlying OECD and World Bank data. 

 

 

Economic performance on average, developed more stable than debt which can be seen from the 

volatility of growth rates. Furthermore, countries differ less in average GDP per capita growth rates 

(between 0.1% and 4.8%) than in debt growth rates (between -1.9% and 14.7%). Nevertheless, 

although all countries except Mexico are classified as high income countries (Mexico is upper middle 

income level) according to the OECD (see footnote 19 on the previous page) there is big variation in 
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average economic performance among countries. Norway has an average GDP per capita of USD 

64’430 which is the eightfold of Poland’s GDP per capita. 

 

After a first insight into the data collected, the list below shows all variables collected and constructed 

for the purpose of my thesis. To make it traceable more easily they are divided into two parts (main 

variables and secondary variables). Each part is split into groups which are explained right subsequent 

to the list. After explaining the last group (group 5) a data source list is attached. 

 

Main variables 

Group 1: Economic output 

- GDP 

- GDP deflator (OECD base year 2005) 

- Exchange rates (also constant exchange rates, also 2005) 

- Population 

- Final consumption expenditure 

- Final consumption deflator 

Group 2: Debt 

- Household liabilities 

- Corporate liabilities minus corporate equity 

- Private debt (sum of household and corporate debt) 

- Government liabilities 

Group 3: Economic input 

- Gross fixed capital formation (used as investment) 

- Total employment 

- Capital stock – constructed with World Bank data 

- Total factor productivity (TFP) – constructed with capital and GDP figures 

 

Secondary variables 

Group 4: Credit availability, size and efficiency of the financial sector 

- Liquid Liabilities to GDP 

- Private Credit by Deposit Money Banks and Other Financial Institutions to GDP 

- Financial System Deposits to GDP 

- Bank Credit to Bank Deposits 

- Bond Market Capitalization to GDP 

Group 5: Other (control) variables 

- Imports + exports 

- Total hours worked 

- Primary and secondary education expenses 

- Households saving rates 

- Real interest rates 
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Explanation of main variables 

Group 1: Economic output 

GDP, GDP deflator (OECD base year 2005), exchange rates, population, final consumption 

expenditure and final consumption deflator are straightforward measurements that do not require 

detailed explanation. All these figures come from OECD (2010): Aggregate National Accounts, except 

population size, which reflects the number of people living in a country, stems from the World Bank 

(2012). In order to quantify the real impact of debt on economic development, all data is adjusted for 

inflation by the GDP deflator, except final consumption expenditure where the consumption deflator is 

used for adjusting. All data is converted to USD by using the constant 2005 exchange rate so that 

exchange rate effects are ruled out. In order to obtain figures per capita, the measures are divided by 

the population size. 

 

Group 2: Debt 

Records for household, corporate and government debt come from OECD (2010): Financial Balance 

Sheets: Non-consolidated stocks where the System of National Accounts 2008 is used for 

classification. Household debt is defined as the sum of household and non-profit institutions serving 

households liabilities (S14 + S15). Corporate debt is a bit special because from a company’s 

perspective equity capital is a liability in the balance sheet as the assets belong to the owners of the 

company and not the company itself. Hence, to calculate the indebtedness of companies their equity 

capital has to be deducted from corporate liabilities. Furthermore, only non-financial corporations 

(S11) are considered. The sum of household and corporate debt is referred to as private debt 

throughout the present thesis. Government debt encompasses general government liabilities (S13) 

including central, state and local government. 

 

Group 3: Economic input 

For total employment statistic the OECD (2010): Labour Force Statistics: Population and labour force 

is used. To identify investments in an economy, gross fixed capital formation data is collected from 

the World Bank (2012): WDI & GDF database. Capital stock and total factor productivity (TFP) data 

is unavailable and must be constructed. Based on economic theory it is possible to construct 

economies’ real capital stock data based on investment (capital formation) figures. After having 

calculated real capital stock, it is also possible to create TFP values. The following paragraphs 

describe first, how both of these variables are constructed beginning with real capital stock. 
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Beck, Levine and Loayza (2000) describe that researchers frequently use investment (capital 

formation) data to calculate capital stock
21
. The initial capital stock (e.g. year 1950) is often guessed. 

King and Levine (1994), who use the same approach, state that it is not even necessary to assume 

anything about the initial capital stock. However, to apply this method one has to assume that each 

country is at a continual steady state with a constant capital to output ratio which is a disadvantage 

(King and Levine, 1994). Although it has some drawbacks, this technique is adopted to obtain real 

capital stock data because it is a commonly used, simple and intuitive way to compute the data. 

 

The following equation marks the first step for calculation. It says that the difference in capital 

between two periods comes due to investments. Since capital depreciates at a constant rate & some 

maintenance investment is required which does not increase capital, thus depreciation has to be 

deducted. 

 

L� = �� − ���� − &���
  
 

To put it in other words, physical capital in period t is determined by the depreciated capital from the 

previous period (t-1) plus investments in the period t. Thus, one can also write the equation above as 

follows. 

 

�� = �1 − &
��� + L� 
 

Hence, as long as we know the depreciation rate (it will shortly be specified), it is possible to calculate 

physical capital with the above formula. This works even without an initial guess as long as the time 

series go back long enough. Let us for a second assume constant investments. Then, the formulas 

above suggest that as long as investments are greater than depreciation, capital is increasing. This 

happens until depreciation eventually reaches the level of investments. At this point investments and 

depreciation equal each other and the economy is said to be at its steady state or, as Romer (2012) 

says, balanced growth path. 

 

After calculating capital stock data, TFP is constructed. Beck, Levine and Loayza (2000) state that this 

variable is typically defined as a residual. I apply a similar approach where it can be calculated with 

data for GDP, capital and labor. Once again, Cobb-Douglas production function is assumed
22
. 

 

                                                      
21 This procedure is also called the (perpetual) inventory method. See System of National Accounts 2008, p.125, but also 

chapters 13 and 20. http://unstats.un.org/unsd/nationalaccount/docs/SNA2008.pdf. 

22 Note: the fraction of capital used to produce output is � in a Cobb-Douglas production function since ���
 = ��  (cf. 
chapter 3.1). According to Beck, Levine and Loayza (2000) this parameter is commonly taken to be between 0.3 and 0.4. 
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� = �����
��, 0 < � < 1 
 

Having defined the values for GDP, capital and labor one can see that the only unknown parameters 

are now total factor productivity ��
 and the capital’s share on production ��
. Referring back to 
Beck, Levine and Loayza (2000) � is usually between 0.3 and 0.4. Now TFP can be isolated by taking 
the natural log of the production function: 

 

M#��
 = � M#��
 + �1 − �
 M#��
 + �1 − �
M#��
 
 

Rearranging this equation yields: 

 

M#��
 = M#��
 − � M#��
 − �1 − �
M# ��

1 − �  

 

Taking into account that Euler’s number N is the basis of the natural logarithm and thus � = NOP �Q
 
one can claim that ��
 is now isolated and on all parameters on the right hand side are known. 

 

Be it for the development of economic models or for the analysis of economic data it can be concluded 

that the production function is very important for the majority of economic research. It describes how 

an economy produces goods with important input factors. Unfortunately, not all of the variables can 

easily be collected. Nevertheless, under certain assumptions they can be constructed. The relationship 

between investment and capital helps computing real capital. To do so, a constant depreciation rate & 
has to be assumed. I employ 10% but I also use 7% (which is the rate King and Levine (1994) applied) 

for comparison reasons. Calculating TFP requires knowledge about the capital’s share on output, 

which the present thesis assumes to be one third (1/3) following Robert Solow who discovered the 

“one third rule” (Parkin, 2008). 

 

Explanation of secondary variables 

Group 4: Credit availability, size and efficiency of the financial sector 

This group contains standard indicators for credit availability, size and efficiency of the financial 

sector used in finance and growth literature. They come from the Financial Development and Structure 

Database (Beck and Demirgüç-Kunt, 2009). These indicators can serve as control variables for the 

debt regressions in chapter 6. In chapter 5 it is also assessed how these indicators affect debt. The 

following paragraphs inform about these measurements and strongly rely on the explanations provided 

by Beck and Demirgüç-Kunt (2009). 
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› Liquid Liabilities to GDP 

This is the broadest available indicator of financial depth showing money supply (M3) in relation to 

GDP. It offers evidence about the size of the financial system of a country. 

 

› Private Credit by Deposit Money Banks and Other Financial Institutions to GDP 

This measurement is defined as the claims on the private sector by financial institutions in relation to 

the size of the economy. It provides information about the credit allocation by the financial system 

which is one of the most important tasks of the financial system. The key difference to “Private Credit 

by Deposit Money Banks to GDP” is, that this indicator only covers deposit banks. The correlation 

over the sample period between these two measures is 0.85 indicating that they behave very similarly. 

Hence, only “Private Credit by Deposit Money Banks and Other Financial Institutions to GDP” is 

respected, also because it is broader than “Private Credit by Deposit Money Banks to GDP”. 

 

› Financial System Deposits to GDP 

Whereas the former ratios show the asset side of financial institutions “Financial System Deposits to 

GDP” concentrates on the liabilities’ side of the balance sheet. It shows the relative size of financial 

resources available for the financial system compared to GDP. Hence, this figure illustrates the 

potential by financial intermediaries to provide the economy with credit. A comparable indicator is 

“Bank Deposits to GDP” which in contrast only accounts for the banking industry. However, the 

correlation between these two ratios is 0.99 so that I only include the broader measure “Financial 

System Deposits to GDP”. 

 

› Bank Credit to Bank Deposits 

The ratio “Bank Credit to Bank Deposits” displays how much private credit the banking system 

supplied in relation to the deposits held in banks. Thus, it is an efficiency measure showing how much 

of the savings are transformed into credits. 

 

› Bond Market Capitalization to GDP 

The indicators presented so far indicate credit availability, size and efficiency of the primary market, 

meaning financial intermediaries. However, there is also a secondary market where investors interact 

directly via exchanges. Beck and Demirgüç-Kunt (2009) find that this sector has gained in importance, 

especially in highly developed countries. “Bond Market Capitalization to GDP” indicates size but also 

development of the secondary market for debt securities. It can be divided into “private” and “public” 

bond markets and shows the relative size of them compared to the economy’s output. 
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Group 5: Other (control) variables 

Total factor productivity can be used to control regression estimates for knowledge and technology. 

However, it is not a pure measure for knowledge or technology since it is defined as the residual of the 

production function and thus includes all factors other than capital and labor input affecting GDP or 

GDP growth. One of these factors may be foreign trade integration. There is strong evidence that 

foreign trade integration decisively influences economic development of a country. Dollar and Kraay 

(2001) underscore that this is one of the few things Nobel Prize winners of all political attitudes agree 

upon. To account for this fact, a trade openness measurement is included as control variable in some 

of the regressions. Often, researchers use the sum of imports and exports in relation to GDP as an 

indicator for how strongly a country interacts internationally (see Mongelli, Dorrucci and Agur, 2005 

for diverse possibilities to measure trade deepening). 

 

The knowledge effect is accounted for by using data on primary and secondary education expenses. 

Due to the incompleteness of education expenses data average numbers over the sample period from 

the World Bank (2012) database are used. Furthermore, total hours worked and its growth is important 

for some regressions. Households saving rates and real interest rates are also included occasionally. 

Real interest rates have been constructed by using 10 years government bond yields and adjust them 

for inflation. Figures are collected from OECD (2010): Aggregate National Accounts: Gross domestic 

product database. Data sources are added separately to the bibliography. 

 

4.2 Discussion of estimation methodology 

The data chapter reveals that the data sample consists of cross-sectional and time series data (23 

countries over 10 years) which is called panel data (Gujarati and Porter, 2009). Using panel data offers 

several advantages
23
. This subchapter presents the estimation methodology used for the remainder of 

the thesis. Gujarati and Porter (2009) suggest four estimation techniques to analyze panel data. These 

are pooled OLS model, fixed effects least square dummy variable (LSDV) model, fixed effects within-

group model and random effects model (REM). In the following the fixed effects LSDV approach is 

used. As mentioned in the literature review (chapter 1.2), there is one study assessing the impact of 

household, corporate and public debt on growth by Cecchetti et al. (2011). Even though this paper 

differs from my thesis in several respects, it is the study for the empirical analysis part that offers the 

highest analogy of all available research. In their study, Cecchetti et al. (2011) also apply the LSDV 

approach for estimation. 

 

                                                      
23 For a discussion about the advantages using panel data, see Gujarati and Porter (2009, chapter 16). 
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There are more estimation methods used in empirical literature. Two established procedures are the 

instrumental variable (IV) and the Generalized-Method-of-Moments (GMM) technique. Beck, Levine 

and Loayza (2000) use both of them for their study. Pattillo et al. (2011) apply GMM as their primary 

estimation technique. Kumar and Woo (2010) employ fixed effects panel regression and pooled OLS 

besides GMM. The advantage of IV and GMM techniques is that they control for endogeneity. 

However, IV and GMM also have drawbacks. Kumar and Woo (2010) mention the difficulty to find 

an appropriate instrumental variable which clearly restricts the use of this approach. Furthermore, 

Gujarati and Porter (2009) note that even if a suitable proxy is found, this technique is likely to suffer 

from multicollinearity. Cecchetti et al. (2011) emphasize that GMM estimation usually works well but 

also has drawbacks for panel data with moderate sample size. Moreover, Cecchetti et al. (2011) draw 

on evidence from literature saying that for moderate sample size LSDV estimation performs at least as 

good as the IV approach. 

 

The advantage of the fixed effect least-square dummy variable model is that it allows for 

heterogeneity (Gujarati and Porter, 2009). Hence, a fixed effect LSDV model measures the impact of a 

change in an explanatory variable for each country, where the country specific fixed effects (or 

differences) are absorbed by the dummy variables. The dummy variable can be understood as a 

parallel shift of the function (the same slope but a different intercept). One dummy variable always 

hast to be excluded which causes the intercept to take on a reference value (the United States in year 

2000 in the present thesis). Dummy variables then adopt values that account for differences between 

countries and among different years. They are added to the intercept in order to obtain the respective 

figure for the desired country and year. It is possible to include dummy variables for a subject (e.g. 

countries) that takes on the subject’s specific fixed effects but it is also feasible to include time 

dummies (e.g. years) to control for time effects. Including both, subject and time dummies is known as 

a two-way fixed effects model, applying only one of them is a one-way fixed effects model. In 

general, the two-way specification is used in the following sections; deviations from it will be 

indicated. 

 

Nevertheless, fixed effects LSDV estimation also has its disadvantages. Gujarati and Porter (2009) 

mention four possible problems with applying this technique. First, the inclusion of dummy variables 

consumes degrees of freedom and thus reduces explanatory power especially for small samples. 

Second, there is the possibility of multicollinearity when using many dummy variables. Third, time 

invariant variables might not be identified and fourth, assumptions concerning error terms might have 

to be modified. All these issues do not seem to be problematic for estimations in subsequent chapters. 

The sample (230 data sets, 23 countries for 10 years) seems to be large enough to deal with the 

presence of up to 31 dummies. 
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In order to account for heteroscedasticity, robust standard errors (heteroscedasticity consistent) are 

reported. Moreover, Gujarati and Porter (2009) mention that least square estimators are not only 

biased but not even consistent if an explanatory variable is correlated with the error term. Hence, 

estimates can cause misleading results (this is also known as the endogeneity bias). The presence of 

endogeneity cannot be completely ruled out; however, especially the log-log regressions in chapter 6.2 

show a high probability for white noise error terms (cf. chapter 6.5.1). Thus, it seems to be unlikely 

that any variable in the regression is correlated with the error term. 

 

In chapter 6.1, there are a few cases where the white noise assumption for the disturbance term is 

challenged. Chapter 6.5.1 examines the stationarity of time series. The key regressions, GDP levels on 

debt-to-GDP ratios and log GDP per capita growth on log debt-to-GDP ratios, seem to be stationary. 

Thus, cointegration tests are not performed. Moreover, it is tested whether the fixed-effect LSDV 

method is appropriate in the sense of whether it is necessary to include dummies. Therefore, the LSDV 

model is compared to simple OLS estimates (without controlling for country and time specific effects) 

and the random effects model (REM) where effects are not represented in the intercept but in the 

disturbance term (Gujarati and Porter, 2009). More information is provided in chapter 6.5.1 but at this 

point it can be mentioned that the fixed effects LSDV approach seems to work best. 

 

The exact proceedings, specifications of regression models, analyses and implications are provided in 

the respective chapters. 
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5 The relationship between debt and credit availability 

Before analyzing the impact of debt on economic variables, it is worth giving a few thoughts to the 

relationship between debt and credit availability. On the one hand, it appears intuitive that debt can 

only be built up if sufficient resources are supplied and individuals, companies and governments have 

access to the financial system. On the other hand, there is substantial evidence that the financial 

system plays an important role in economic development (cf. introduction and literature review). 

 

The expression “credit availability” may be somewhat imprecise. Only a part of the indicators disclose 

information about credit availability in the sense of how much financial resource is provided. Other 

indicators measure credit availability indirectly by focusing on the size and efficiency of financial 

intermediaries. These tell us something about the likelihood and the extent to which an economy can 

be financed. In general, the expression “credit availability” seems to be adequate. Indicators assessed 

with respect to economies’ indebtedness in relation to their GDP are: 

 

› Liquid Liabilities to GDP 

› Private Credit by Deposit Money Banks and Other Financial Institutions to GDP 

› Private Credit by Deposit Money Banks to GDP 

› Financial System Deposits to GDP 

› Bank Credit to Bank Deposits 

› Bond Market Capitalization to GDP 

 

The indicators are computed and explained by Beck and Demirgüç-Kunt (2009). Further information 

is available in chapter 4. Table 2 is a correlation matrix showing the rate of co-movement among the 

different credit availability measures. The first row (shaded in light grey) illustrates how strongly a 

change in one of the indicators alters total debt-to-GDP ratio. There is substantial correlation between 

indebtedness per unit of output and the indicators “Liquid Liabilities to GDP, Private Credit by 

Deposit Money Banks and Other Financial Institutions to GDP and Financial System Deposits to 

GDP” all being between 0.65 and 0.68. Banking efficiency (Bank Credit to Bank Deposits) also has 

positive impact on debt, meaning an increase in efficiency in the banking sector boost indebtedness. 

The data is not corrected for country and year specific effects; hence, table 3 that corrects for these 

effects is more reliable in this issue. Table 2 is informative anyway because it illustrates correlations 

among all the indicators. It shows that liquid liabilities/GDP and financial system deposits/GDP are 

almost perfectly correlated (0.99). A high correlation in these two measures is not a big surprise since 

from a financial institution’s viewpoint deposits are liabilities. However, such a perfect co-movement 

is remarkable. In contrast, the banking efficiency indicator is slightly negatively correlated with the 
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just mentioned measurements.
24
 With a view to the following chapter, where some of these indicators 

serve as control variables, it is useful to learn something about correlations among regressors. A strong 

relationship between two or more explanatory variables namely causes (multi)collinearity. 

 

 

Table 2: Correlations among different measures of credit availability 

  Total debt/GDP 
Liquid 

liabilities/GDP 

Private credit by 

financial 

system/GDP 

Fin. System 

deposits/GDP 

Bank 

credit/bank 

deposit 

Total debt/GDP 1         

Liquid liabilities/GDP 0.68 1 
   

Private credit by financial 

system/GDP 
0.67 0.55 1 

  

Fin. System deposits/GDP 0.65 0.99 0.59 1 
 

Bank credit/bank deposit 0.30 -0.20 0.41 -0.18 1 

The coefficients show simple correlations among different measures for credit availability. The first column shows 

correlations between total debt-to-GDP ratio and different credit availability measurements. However, they are not controlled 

for country and time specific effects and are thus only a first indication and not completely reliable. 

Source: own calculations based on underlying OECD and World Bank data (cf. data chapter). 

 

 

Table 3 shows the estimated effects of several credit availability, financial system size and efficiency 

indicators on the total debt-to-GDP ratio. Appendix Table 2 demonstrates that the results in a one year 

delayed setting are essentially the same. The parameter values are controlled for country and year 

specific effects. The values differ slightly compared to the uncontrolled simple correlation 

computation but confirm the positive relationship. Parameter values show the percentage point change 

in the debt-to-GDP ratio if the explanatory variable alters by one percentage point. To make an 

example, an increase in liquid liabilities/GDP of one percentage point from 70% to 71%, enhances 

total debt/GDP by 0.81 percentage points, from 260% to 260.81%. All parameters can be interpreted 

in this way. Due to the inclusion of dummy variables, for controlling the sample, the intercept takes a 

reference value. In this case it represents the total debt-to-GDP ratio in the US economy (base year 

2000) if the independent variables are zero. This means, if liquid liabilities/GDP was zero, the US 

economy would be indebted at 202% of GDP. This case does not make economic sense, so that the 

intercept is merely a scaling parameter. The dummy variables adopt values that account for differences 

between countries and among different years (due to the large number of dummy variables used, they 

are not reported in the thesis). They can be added to the intercept in order to obtain the respective 

                                                      
24 A strong relationship is observed between the indicators “Financial System Deposits to GDP” and “Bank Deposits to 

GDP” but also between “Private Credit by Deposit Money Banks and Other Financial Institutions to GDP” and “Private 

Credit by Deposit Money Banks to GDP”. This is because the correlated pairs are essentially the same, only differing in their 

amplitude. As a result, only the broader indicator is reported in table 2. 
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figure for the desired country and year. As a result, country and year effects act as parallel shifts of the 

basic function. 

 

Table 3: Effects of credit availability indicators on total debt-to-GDP ratio 

Variables   coefficients 

Dependent:              

Total debt-to-GDP ratio        

         

Independent:         

Intercept 2.02*** 2.35*** 1.68*** 2.03*** 2.33*** 1.89*** 

  (24.53) (40.24) (10.08) (27.82) (20.13) (13.04) 

liquid liabilities/GDP 0.81*** 

  (6.86)      

priv. credit by banks/GDP   0.44*** 

    (4.87)     

priv. credit by fin. system/GDP   0.49*** 

     (5.14)    

financial system deposits/GDP   0.79*** 

      (7.36)   

bank credit/bank deposits   0.29** 

       (2.21)  

priv. bond mrkt. cap./GDP   0.53*** 

        (4.99) 

publ. Bond mrkt. cap./GDP   0.11 

              (1.01) 

adjusted R2   0.965 0.966 0.967 0.965 0.961 0.967 

Akaike 
 

-190.18 -201.51 -213.44 -195.53 -172.97 -201.19 

Schwartz   -77.89 -91.48 -100.41 -82.50 -59.95 -98.94 

Coefficients show the impact of a change in the credit availability indicators on total debt-to-GDP ratio. It can be interpreted 

as the percentage point change in the debt-to-GDP ratio if the indicator changes by one percentage point. Numbers in 

parentheses are t-values. Robust standard errors have been used. */**/*** indicate 10%/5%/1% significance levels. 

Source: own calculations based on underlying OECD and Worldbank data (cf. data chapter). 

 

Liquid liabilities to GDP (money supply measure) and financial system deposits to GDP (measure for 

financial resources available for lending activities) are the two indicators that show the strongest 

impact on total debt-to-GDP ratios. Hence, a large part of an increase in financial stock is transformed 

into debt. The intermediation efficiency (bank credit to bank deposits) alters indebtedness least but is 

still significant. Likewise, bond market capitalization has a spillover effect. It can be shown that public 

bond market capitalization is strongly related government debt-to-GDP ratios but does not seem to 

influence overall debt-to-GDP ratios (cf. Appendix Table 3). 
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6 The real effects of debt and credit availability on development 

This section aims to test whether debt has a significant impact on real economic variables and thus 

also on the economic development of a country. In order to do this, I conduct regression analysis. The 

model specifications include linear and squared terms for debt-to-GDP ratios. The quadratic form 

allows assessing a more generic relationship than using a simple monotonic function
25
. The effect of 

debt on GDP per capita levels is assessed in chapter 6.1. Chapter 6.2 addresses the influence of 

indebtedness on GDP per capita growth. These two sections can be seen as the key contribution of the 

thesis. Subsequent chapters briefly evaluate the impact of debt on GDP’s individual components 

(consumption and investment) but also the variables physical capital and total factor productivity. 

Consumption and investments are two key variables determining output; therefore, it makes sense to 

consider them
26
. Economic growth theory (cf. chapter 3.1) emphasizes the importance of physical 

capital and TFP as input factors producing output which makes them relevant to consider as well. 

 

As stated in earlier chapters not only total debt of an economy is considered but also the three main 

groups, households, corporate and government debt. Before starting with estimations, correlations of 

debt-to-GDP ratios among these agents are assessed. Table 4 is the respective correlation matrix. It 

shows relatively low correlations between debt ratios. As expected, the highest correlation can be 

found between household debt and corporate debt with a coefficient of 0.36. The correlation between 

government and household as well as corporate debt is fairly lower but still slightly positive. Hence, 

the different groups’ debt ratios tend to move into the same direction but the relationship appears to be 

rather weak. Severe collinearity, which causes problems with parameter estimation, does not seem to 

be present. Nevertheless, household and corporate debt are also consolidated in a measure for private 

debt. This aggregate for household and corporate debt is highly correlated with its ingredients (cf. row 

4 in table 4), which stems from its construction. The last row (6) shows simple co-movement between 

debt ratios and GDP per capita growth. The negative numbers infer that a higher indebtedness of any 

group lowers growth. The primary goal of table 4 is to check the presence of (multi-)collinearity issues 

whereas the last row provides a first intuition about the relationship between different debt to-GDP-

ratios and GDP per capita growth. The figures are not controlled for time and country specific effects, 

and hence show average effects. Significance tests have not been applied because they are of minor 

importance for the purpose of checking for collinearity. 

 

                                                      

25 Using a quadratic specification offers a nice property. In case the quadratic term is zero, the model reduces to a linear one. 

Some robustness with a cubic term was done. However, the third-power term is not significant, which suggests the quadratic 

model to be a good one. Higher order polynomials are neglected. 

26 One might have realized that this statement stems from the fact that the expenditure approach calculates GDP as the sum of 

consumption, investments, government spending and net exports (� = H + L + R + ST). There are three ways to compute 

output whereas the expenditure approach is widely used. For a short brush up on GDP calculation methods (see e.g. Mankiw 

and Taylor, 2006). 
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Table 4: Correlations between different debt-to-GDP ratios 

  Households Corporates Government Private 
GDP per capita 

growth 

Households 1         

Corporates 0.36 1 
   

Government 0.12 0.20 1 
  

Private 0.79 0.86 0.20 1 
 

GDP per capita growth -0.34 -0.22 -0.17 -0.33 1 

The coefficients show simple correlations between the different debt-to-GDP ratios. The last row shows correlations between 

debt-to-GDP ratios and GDP per capita growth. They are not controlled for country and time specific effects. 

Source: own calculations based on underlying OECD and World Bank data (cf. data chapter). 

 

 

6.1 Regression GDP per capita on debt-to-GDP ratios 

The natural starting point is to regress GDP per capita on total debt to GDP. It shows the impact of a 

country’s indebtedness on the level of GDP per capita. The primary model estimated is 

 

�U,�SU,� =  V� + V
WU,��O�U,��O + V@ 6WU,��O�U,��O 7

@
+ XU + X�. 

 

As usual, � denotes output or GDP and S is the number of individuals living in the economy. Hence, 

the left hand side of the equation is GDP per capita for country Y at time �. Debt is abbreviated by W. 

Depending on the regression W stands for total debt, household debt, corporate debt, government debt 

or private debt. Some regressions include several debt-to-GDP ratios, which is apparent in the tables 

that provide parameter results. The explanatory variables include linear and squared terms of the debt-

to-GDP ratios �W/�
 where the time subscripts (� − M, for M = 0,1,2) indicate that the model is tested 

with different time lags. This procedure accounts for the possibility that a change in the indebtedness 

might influence economic development delayed in time. Furthermore, the persistence in the functional 

pattern for all time lags assessed provides evidence against reverse causation, though it cannot be 

completely ruled out. XU and X� are dummy variables catching country specific and year specific 

effects. Thus, the inclusion of dummy variables allows measuring the impact of indebtedness on GDP 

within each country. Table 5 shows parameter values obtained by estimating the regression and figure 

7 illustrates the impact of total debt-to-GDP ratio on GDP per capita. 
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Table 5: Effects of debt-to-GDP on GDP per capita 

Variables   coefficients 

Dependent:  no lag one period lag two periods lag 

GDP per capita             

             

Independent:             

Intercept 35.292*** 35.407*** 34.868*** 35.745*** 36.190*** 37.971*** 

  (31.84) (27.22) (28.24) (26.31) (28.52) (24.44) 

Total debt/GDP 4.006***   4.572***   4.155*** 

  (4.94)   (4.89)   (4.21)  

Squared total debt/GDP -0.911***   -1.074***   -1.065*** 

  (-5.36)   (-5.47)   (-5.01)  

Household debt/GDP   3.623***   4.016***   3.357** 

    (3.33)   (3.55)   (2.53) 

Squared household debt/GDP   -1.175   -1.032   -0.759 

    (-1.35)   (-1.19)   (-0.77) 

Corporate debt/GDP   5.946***   5.111***   2.774 

    (4.09)   (3.09)   (1.43) 

Squared corporate debt/GDP   -2.539***   -2.473***   -1.745*** 

    (-5.14)   (-4.37)   (-2.62) 

Government debt/GDP   -2.295   -2.274   -2.093 

    (-1.49)   (-1.26)   (-1.13) 

Squared government debt/GDP   0.158   0.363   0.368 

      (0.29)   (0.52)   (0.53) 

adjusted R2   0.998 0.998 0.998 0.998 0.998 0.998 

Akaike 
 

3724.53 3721.63 3725.91 3723.53 3349.15 3341.25 

Schwartz   3841.42 3852.29 3842.81 3854.17 3446.16 3464.56 

The coefficients show the impact of a one unit change in debt-to-GDP ratio on GDP per capita. A one unit change in debt-to-

GDP ratios equals a 100 percentage point change. The terms no lag, one period lag and two periods lag refer to the debt-to-

GDP ratios meaning that they alter the dependent variable contemporaneously, with a delay of one year or with a delay of 

two years. Numbers in parentheses are t-values. For their calculation robust standard errors have been used. */**/*** indicate 

10%/5%/1% significance levels. 

Source: own calculations based on underlying OECD and World Bank data (cf. data chapter). 
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Figure 7: Impact of total debt-to-GDP ratio on GDP per capita 

 

The graph shows how the fraction of debt per unit of output affects GDP per capita. Due to the inclusion of dummy variables 

the base country is USA in year 2000. The pattern is the same for the other countries since a dummy variable induces a 

parallel shift of the graph. 

Source: own regressions based on underlying OECD and World Bank data (cf. data chapter). 

 

 

The proposition that debt has a significant non-monotonic impact on economic development can be 

accepted due the result of the regression since both, the linear and the squared total debt-to-GDP 

terms, are highly significant. Furthermore, they take on the expected signs. It can be inferred from the 

data that increasing debt levels up to a certain point is beneficial for economic development but 

exceeding this point harms GDP per capita. The behavior of GDP per capita at debt-to-GDP ratios 

between 0% and 400% is illustrated in figure 7. Due to the estimation method with including year and 

country dummy variables the curvature is the same for all countries. However, GDP levels differ 

between countries and among years so that the function must be shifted parallel to account for a 

specific country and year. Besides the statistical significance the results make economic sense. It can 

be observed that increasing debt enhances output up to the point where the debt-to-GDP ratio reaches 

values somewhere between 200% and 220%. A further increase reduces output. The intuition is that 

the more an economy can rely on debt, the more efficient are the financial markets’ resource 

allocations and the more financial freedom is gained by the individual agents in an economy. 

Nevertheless, extremely high indebtedness (leverage effect) makes economies more vulnerable to 

shocks as the probability of default increases. Figure 7 also shows that parameter estimates of models 

with different time lags of debt-to-GDP ratios resemble each other. Optimal ratios are given at 220%, 

213% and 195% for the contemporaneous, one period lagged and two periods lagged model 

specification. The average observed debt-to-GDP ratio lies well above the optimal level. The average 

debt to GDP ratio for the average country between 2000 and 2009 is at ca. 250% (cf. figure 1 in 
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chapter 1.1 but also Appendix Table 1 for country level data) and hence at least 30% too high. Of 

course, there is considerable variation among countries and time but on average, the huge growth rates 

in total debt over the last decade led the typical economy to clearly exceed its optimal debt level. At 

the beginning of the century the only countries near the output maximizing levels were Austria, 

Finland, Germany and the UK. All other countries either had liabilities below 200% or above 230% of 

GDP. At the end of the decade the situation worsened so that none of the countries was close to 

optimal debt levels. Whereas Czech Republic, Mexico, Poland and Slovak Republic were indebted 

below the factor of 2 relative to GDP, all other countries’ liabilities were higher than 2.5 times their 

respective GDP with Japan and Portugal even being beyond the factor 4. 

 

The next step is to replace the total debt-to-GDP ratio by household, corporate and government debt. 

Overall, the results with all the three measures added simultaneously are similar to the outcome using 

total debt. Estimating the groups separately does not change the outcome and therefore, they will be 

jointly assessed for the rest of the thesis. In general, the parameter values are less significant than in 

the total indebtedness case. This is not surprising since we know that the debt ratios between the 

different agents are correlated. Hence, there is an issue of collinearity but not as extreme that the 

parameter values cannot be estimated. Columns 2, 4 and 6 of Table 5 show the parameter values and t-

statistics of the regression GDP per capita on different debt ratios. The parameter values for 

households and firms show the expected sign and are significant (except the squared term for 

households). Lagged parameters show lower significance but the result does not change greatly. 

Interestingly, government debt does not have a significant impact on GDP per capita levels. 

 

The one period lagged model, which states that the debt-to-GDP ratio affects economic development 

with a one year delay, seems to fit the data best. The reason for this conclusion will be answered later 

in this chapter. The negative linear coefficient of government debt (though not significant) tends to 

increase the threshold of private debt capacity compared to the total debt-to-GDP ratio. Depending on 

the model, the optimal debt level for households lies between the factors 1.5 and 1.9 and the threshold 

factor for firms is between the 1 and 1.2 fold debt level in relation to GDP (this can be calculated from 

columns 2, 4 and 6 of Table 5). Hence, the average company seems to run debt levels close to the 

optimal levels
27
 whereas households seem to run much lower levels than the ones maximizing output. 

One explanation for this result is that households tend to be credit constrained or behave as if they 

were (Benito et al., 2007) while companies do not face constraints to the same extent. Moreover, there 

might also be an estimation reason. Due to multicollinearity a parameter can catch effects that actually 

                                                      
27 The optimal debt levels for companies can vary greatly depending on several conditions such as economic sector a 

company operates in, capital intensity, branch maturity and volatility, ownership structure and many more (Brealey et al., 

2008). For the purpose of research done here an average company is considered since I assume economies to be big enough 

to cover all kinds of business sectors. Moreover, a table showing GDP and debt levels for all agents considered but also their 

growth rates can be found in the appendix (Appendix Table 1). 
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belong to the correlated explanatory variable. In other words, there is a possibility that households 

capacity is artificially high (companies capacity too low) since the household parameters partially 

include effects from company parameters. Examining private indebtedness results in a threshold value 

of around 2.7 to 3.0 (cf. Appendix Table 4) which is higher than the maximizing levels of total debt 

(around 2.2). An interpretation of the difference is that government debt lowers optimal debt levels 

due to its negative impact. The estimated parameter for the government debt-to-GDP ratio is not 

significant. The linear term is negative and the squared term close to zero. Thus, if there is a 

relationship between government debt and economic performance it seems to be more likely a 

negative linear one. 

 

It is arguable whether the regression model specification used so far is accurate. Since the only control 

variables used are time and country dummies, the debt-to-GDP parameters might catch parts of other, 

omitted factors and thus could be biased. Nevertheless, this model is consciously applied for several 

reasons. First, it can be shown that including additional control variables does not change the result. 

The pattern (positive linear term and negative squared term) stays the same and the optimal levels are 

only marginally affected. Second, the results show the aggregated impact of debt on output including 

all side effects. Moreover, it is the simplest possible specification, provides good basic intuition and 

can easily be read. Nevertheless, to obtain the pure debt-GDP relationship, following specification is 

estimated. 

 

ln.�U,�/ =  V� + V ln 6WU,��O�U,��O 7 + V@ 6ln 6WU,��O�U,��O 77
@

+ V\ln.�U,�/ + V] ln.�U,�/

+ V^ ln 6_`�XDU,��U,� 7 + Va 6DXGU,��U,� 7 + Vb ln 6�LS. XDcU,��U,� 7 + XU + X� 

 

All previously employed variables are put in logarithmic terms. This is done in order to properly 

control the regression model for its main input factors physical capital ln��
 and labor force ln��
. 
Appendix p. XIV shows why. 

 

In a further step measures for trade integration ln�_`�XD/�
, financial development ln��LS. XDc/
�
 and knowledge �DXG/�
 are applied (cf. chapter 4.1). Education expenses replace TFP, which is 
not included since it is defined as the residual term of capital and labor to explain output; thus it 

catches all remaining effects explaining GDP by definition. Including these factors, however, does not 

alter the coefficients for debt-to-GDP ratios
28
. 

 

                                                      
28 Cf. Appendix Table 5 for a comparison. 
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Table 6 displays the coefficients obtained. Obviously, the parameters for physical capital as well as 

employment are highly significant and of the expected magnitude
29
. The linear and quadratic term of 

total debt-to-GDP ratios show the right signs. Interestingly, the contemporaneous model does not 

generate parameter values significantly different from zero. In contrast, the coefficients for the one 

period lagged and the two years delayed model are highly reliable. Considering the individual 

components of debt reveals ambiguous results. Linear terms are positive for household debt and 

negative for corporate debt. Squared terms are negative for both, but only highly significant for 

companies. This outcome is likely to be produced by collinearity. If one would add the corporate 

parameter to the respective household term one would obtain a positive linear and a negative quadratic 

term displaying the expected pattern. Government debt has no substantial influence. 

 

Optimizing the models with respect to total debt-to-GDP ratios yields in a total indebtedness of 217%, 

200% and 187% of GDP depending on the lags included. Hence, optimal indebtedness is almost 

identical to the non-logarithmic models that are not controlled for physical capital and labor
30
. 

Applying additional control variables does not alter the relationship between debt and GDP per capita 

levels. Since all variables are in logarithmic form, it is not straight forward to interpret the regression. 

A rule of thumb states a log-log regression (where dependent and independent variables are 

logarithmic) can be interpreted as the percentage change in the dependent variable caused by a one 

percent change in the explanatory variable (Gujarati and Porter, 2009). Consequently, implications 

from the log-log regressions differ from the previously used models. Whereas non-logarithmic models 

display absolute GDP level impacts among debt-to-GDP ratios, the logarithmic ones indicate a relative 

size change. This has remarkable consequences with regard to the disparity in GDP per capita levels 

among the countries. 

 

Figure 8 illustrates the effect on GDP per capita levels when increasing indebtedness by 10 percentage 

points. For example, a country altering its debt-to-GDP ratio from 150% to 160% enhances GDP per 

capita by almost 2%. In contrast lifting indebtedness from 250% to 260% reduces output per person by 

around 1%. Over the last decade, the average country increased its debt level from 231% to 290% of 

GDP contracting GDP per capita by ca. 10% compared to the case it left indebtedness at the initial 

level. Appendix Figure 2 depicts the relationship between log GDP and total debt-to-GDP ratios from 

another perspective. It shows the relative deviation of GDP at any reasonable total debt-to-GDP ratio 

compared to the base case where an economy has 100% debt in % of GDP. 

 

 

                                                      
29 The coefficients for capital are expected to be (1/3) and for labor (2/3), cf. chapters 3.1 and 4.1. 
30 Note: the comparability to the previous model is somewhat limited since previously per capita measures are used whereas 

here total economies’ figures are used. 
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Table 6: Effects of log debt-to-GDP ratios on log GDP 

Variables   coefficients 

Dependent:  no lag one period lag two periods lag 

log GDP             

             

Independent:             

Intercept 2.957 6.271*** 1.432 4.224*** 0.693 1.970 

  (1.58) (4.80) (0.86) (3.10) (0.39) (1.25) 

log total debt/GDP 0.293   0.547***   0.438*** 

  (1.43)   (5.82)   (5.15)  

log (total debt/GDP)^2 -0.190   -0.394***   -0.350*** 

  (-1.50)   (-7.00)   (-6.37)  

log household debt/GDP   0.153***   0.106***   0.072* 

    (4.72)   (3.04)   (1.71) 

log (household debt/GDP)^2   -0.005   -0.014*   -0.016* 

    (-0.59)   (-1.86)   (-1.66) 

log corporate debt/GDP   -0.108***   -0.096***   -0.104*** 

    (-4.62)   (-4.44)   (-4.44) 

log (corporate debt/GDP)^2   -0.048***   -0.059***   -0.062*** 

    (-3.50)   (-4.39)   (4.74) 

log government debt/GDP   -0.003   0.000   -0.032 

    (-0.14)   (-0.01)   (-1.33) 

log (gov. debt/GDP)^2   0.021   0.022   -0.006 

    (1.24)   (1.04)   (-0.28) 

log physical capital 0.311*** 0.014 0.335*** 0.014 0.359*** 0.065 

  (6.33) (0.20) (8.59) (0.20) (9.36) (0.79) 

log employment 0.524*** 0.526*** 0.588*** 0.635*** 0.617*** 0.725*** 

  (5.44) (6.43) (6.93) (8.26) (6.45) (7.80) 

adjusted R2   1.000 1.000 1.000 1.000 1.000 1.000 

Akaike 
 

-881.90 -976.60 -942.67 -986.87 -880.50 -899.63 

Schwartz   -758.13 -839.07 -818.90 -849.35 -763.86 -769.66 

The coefficients show the impact of a one unit change in debt-to-GDP ratio on GDP per capita (all in logarithmic terms). The 

terms no lag, one period lag and two periods lag refer to the debt-to-GDP ratios meaning that they alter the dependent 

variable contemporaneously, with a delay of one year or with a delay of two years. Numbers in parentheses are t-values. For 

their calculation robust standard errors have been used. */**/*** indicate 10%/5%/1% significance levels. 

Source: own calculations based on underlying OECD and World Bank data (cf. data chapter). 
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Figure 8: Additional output by increasing debt levels by 10 percentage points 

 

The graph shows the impact of a 10 percentage point increase in debt-to-GDP ratio on GDP per capita at various debt levels. 

The terms no lag, one period lag and two periods lag refer to the debt-to-GDP ratios meaning that they alter the dependent 

variable contemporaneously, with a delay of one year or with a delay of two years. The function is logarithmic; debt-to-GDP 

ratios and growth rate were adjusted (using the antilog) to display it in a more comprehensive way. 

Source: own regressions based on underlying OECD and World Bank data (cf. data chapter). 

 

 

After explaining the key facts and figures there are a few more points to mention; they mainly involve 

model specification issues, such as goodness of fit and patterns of the error terms. The latter may have 

severe implications on the significance of a regression. Heteroscedasticity, serial correlation and the 

distribution of the error terms might indicate less significance than declared or even model 

misspecification. 

 

A question to answer is whether a linear regression model does a similarly good job as a quadratic. 

The total debt-to-GDP parameter value of such a model is -0.613 which means that an additional 

percentage point of debt reduces the individual’s output by 6.13 Dollar per year
31
. The coefficient, is 

only weakly significant. Moreover, the `@ is not an eligible measure of fit for this purpose because the 

inclusion of country and year dummy variables cause it to converge to 1. Hence, it is hardly possible 

to examine how much additional regressors contribute. Gujarati and Porter (2009) present two 

additional measures helping to select among models. These are Akaike’s information criterion and 

Schwarz’s information criterion (AIC, SBC in SAS Enterprise Guide) where a lower number in these 

criterions indicates a better performance of the model (these criterions are reported for all regressions 

in the respective table). Based on that, the models that include the squared term perform better than the 

one using only the linear term. Among the squared models the one period lagged seems to fit the data 

                                                      
31 Remember: A one unit change of debt-to-GDP ratios equals a 100 percentage point change. Hence, the coefficient of -

0.613 implies a reduction of GDP per capita by USD 613.00 per year for a 100 percentage point increase in debt-to-GDP 

ratios. Consequently, a one percentage point change equals USD 6.13 in a linear model. This fact is mentioned in the table 

descriptions for all tables that must be interpreted this way. 
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best. To double-check the results all dummy variables were excluded. Comparing the adjusted `@ 
shows a notably better fit for the squared models

32
. In the case of excluding all control variables, the 

regression shows average effects. Neglecting country specific differences does not change the pattern. 

The linear term stays positive, the quadratic is negative. However, both of them take substantially 

more extreme values. The linear coefficient is approximately 32.500 and the squared ca. -4.600. 

Compared to the regression that accounts for country specific effects (see figure 9), the first term shifts 

optimal debt-to-GDP ratios to the right, (higher optimal debt levels) and the second yields in a more 

pronounced curvature. As a result, in a non-controlled setting optimal debt-to-GDP ratio would be at 

355% and a departure from it has substantially stronger negative effects. Additionally, the intercept in 

this model takes on a negative number implying that a country with no debt would have a negative 

output which is not reasonable. In fact, for all debt-to-GDP ratios below 68% output is negative 

(Mexico has a debt-to-GDP ratio of 57% in 2009). Although the non-controlled regression confirms 

the quadratic model specification it seems to be heavily biased. It can be shown that controlling for 

country and time fixed effects does not only yield more reasonable results, it should also be preferred 

with regard to goodness of fit measures. Chapter 6.5.1 provides a discussion about this issue and a 

table that compares the results (table 10). 

 

 

Figure 9: Comparison of OLS and fixed effects LSDV estimates 

 

The graph compares a simple OLS regression not controlled for country and time fixed effects with the two-way fixed-effect 

LSDV estimations that are used throughout the thesis. 

Source: own regressions based on underlying OECD and World Bank data (cf. data chapter). 

 

                                                      
32 Tables for control regressions, with dummy variables excluded, are not reported. First, in order to avoid confusion, since 

dummy variables are never reported for legibility (up to 31 coefficients for countries and years). Second, the value added of 

reporting the results does not seem to outweigh the creation of possible confusion and cumbersome legibility. 

-20

-10

0

10

20

30

40

50

0
%

4
0
%

8
0
%

1
2
0
%

1
6
0
%

2
0
0
%

2
4
0
%

2
8
0
%

3
2
0
%

3
6
0
%

4
0
0
%

4
4
0
%

4
8
0
%

5
2
0
%

5
6
0
%

6
0
0
%

6
4
0
%

6
8
0
%

7
2
0
%

7
6
0
%

8
0
0
%

G
D
P
 p
er
 c
ap
it
a 
in
 t
h
o
u
sa
n
d
 U
S
D

non controlled OLS LSDV controlled for fixed effects



The Effects of Debt on Economic Development  Marcel Wächter 

61 

 

The LSDV approach requires error terms to be white noise (Gujarati and Porter, 2009) and thus, it is 

important that they are normally distributed. If they are not, there can be several problems. Model 

misspecification is just one of many. In order to test whether the residuals are normally distributed the 

Jarque-Bera normality test is performed. For all regressions above, it can be accepted that residuals are 

normally distributed. However, the Durbin-Watson statistics imply positive serial correlation in the 

error terms. This pattern can even be observed when the regression consists only of dummy (control) 

variables; hence, it seems not to be the debt ratios causing serial correlation. To account for this 

finding, robust standard errors are used for all estimations. 

 

When considering the individual components of total debt (household, corporate and government 

debt-to-GDP ratios), the residuals remain serially correlated. Even the normal distribution of the 

disturbance terms is challenged. Using robust standard errors thus makes the coefficient less 

significant and force the squared term for household to increase above the 10% p-value. By and large, 

it can be concluded that debt has a significant impact on economic development. 

 

After assessing the level effects of indebtedness it is natural to ask whether it might have an impact on 

the GDP growth rates. The conclusion that it has a significant impact on economic development 

implies that there is at least a subtle short term effect on growth. 

 

6.2 Regression GDP growth on debt-to-GDP ratios 

Based on economic growth theory (see chapter 3.1) it is technology and/or knowledge growth that 

determines long term output growth. Physical capital and labor have only level effects. Nevertheless, 

changes in debt levels force GDP to adjust and thus have at least a short term effect on economic 

growth or stated differently, it can cause short term fluctuations. 

 

It is the impact on short term growth that is assessed subsequently. On the one hand, it is natural to 

focus on short term growth due to the limited sample size (10 years of data), on the other hand, it is the 

common methodology used to assess mid-term or long-term growth preventing from doing so. 

Empirical growth literature often uses average per capita growth rates calculated over the subsequent 5 

years in order to reduce the impact of cyclical fluctuations (Cecchetti et al., 2012). As a matter of fact, 

it does not make sense to apply this procedure since it reduces the data base substantially. Instead, the 

same lags as before are used but the results have to be interpreted carefully since they infer at most 

short term growth and might include some noise. 
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%U,� =  V� + V
WU,��O�U,��O + V@ 6WU,��O�U,��O 7

@
+ V\ln 6 �U,��U,��7 + V] ln 6 �U,��U,��7 + V^ ln 6 SU,�SU,��7

+ Va ln 6 �U,��U,��7 + Vb ln 6_`�XDU,��U,� 7 + Vd ln 6DXGU,��U,� 7 + Ve ln 6�LS. XDcU,��U,� 7 + XU

+ X� 
 

%U,� is the per capita growth rate for country Y at time �. It is the dependent variable which is explained 
by the different explanatory variables on the right hand side of the equation. The regressors include  

 

› linear and a squared terms of the debt-to-GDP ratios �W/�
 
› the natural logarithm of physical capital per capita growth ln��U,�/�U,��
 
› the natural logarithm of labor force growth ln��U,�/�U,��
 
› the natural logarithm of population growth ln�SU,�/SU,��
 
› the natural logarithm of Total Factor Productivity growth ln��U,�/�U,��
 to account for 

technology/knowledge growth differences. However, due to its construction as a residual it 

should force variables other than capital, labor and population growth to become insignificant 

(see chapter 4.1) 

› furthermore, trade openness, education expenses and financial development are accounted for. 

They are described in the data chapter. Which of the measures for financial development is in 

use, is apparent in the tables 

 

As before, XU and X� catch country and year specific effects and the time subscripts (� − M, for M = 
0,1,2) indicate different time lags. Note: Since all variables are inflation adjusted (in real terms) a GDP 

deflator or CPI measure is not included as an explanatory variable. 

 

Estimating this model produces a severe failure. It will shortly become clear why. In order to 

circumvent displaying any misleading figures and tables here, they are put in the appendix for the 

interested reader (Appendix Tables 6 and 7 but also Appendix Figure 3). The fully specified model 

indicates that debt has zero influence on GDP per capita growth. In fact, all parameters other than the 

variables derived from growth theory are insignificant due to the way TFP has been constructed (cf. 

data chapter). The derived variables show exactly the expected values, are highly significant and 

persistent. They force all other factors to become zero. Thus, the full specification is rather a test 

whether there are any calculation errors; and it does not seem to be the case. The other “extreme” 

specification with only the linear and squared term of total debt-to-GDP shows unexpected results. 

Both parameters are significantly different from zero but show the wrong signs. This means that 

extremely low or extremely high debt levels would be favorable. This pattern is highly persistent; none 
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of the control variables (except log TFP growth since it is a residual value) alters total debt-to-GDP 

ratio coefficients. Under this setting it is total factor productivity that explains economic growth. Its 

inclusion shows the best values for goodness of fit by construction and is the only control variable 

affecting both the linear and the squared debt-to-GDP terms leading them to become insignificant. 

 

The findings are counterintuitive and do not make economic sense. First, they show exactly the 

opposite pattern compared to the outcome from estimating the influence of debt on GDP levels. 

Second, it is unlikely that an economy with no debt faces growth of more than 25%. Third, running 

extremely high debt levels would be beneficial in such a framework. Doing supplementary analyses 

reveal two challenges with regard to the estimation models. On the one hand, there is a substantial 

negative relation between GDP per capita and its growth rate. This is known as growth convergence 

(sometimes referred to as the catch up effect) and implies that countries with a lower per capita output 

tend to grow faster than “richer” countries (de la Fuente, 1995). On the other hand, better developed 

countries exhibit significantly higher debt-to-GDP levels. Hence, one might be tempted to conclude 

that countries with lower debt levels grow faster. Per se, this is not false but there is not necessarily a 

direct causation between these two factors. This is exactly the reason that can cause a regression to be 

spurious. 

 

Hence, regression models must be redefined. Fortunately, in the present case, it can easily be 

conducted by replacing country dummy variables by GDP per capita measures (its natural logarithm, 

respectively). Now, country specific differences are not just reflected in an estimated constant but in a 

real observable quantity; and simultaneously it accounts for both findings. Other independent variables 

are the same as before
33
. The following model (all variables are in logarithmic terms) is estimated. 

 

ln.%U,�/ =  V� + V ln 6WU,��O�U,��O 7 + V@ 6ln 6WU,��O�U,��O 77
@

+ V\ln 6 �U,��U,��7 + V] ln 6 �U,��U,��7 + V^ ln 6 SU,�SU,��7

+ Va ln 6_`�XDU,��U,� 7 + Vb ln 6DXGU,��U,� 7 + Vd ln 6�LS. XDcU,��U,� 7 + Ve ln 6 �U,�SU,�7 + X� 

 

Table 7 lists the estimated parameter values. They demonstrate that debt has a significant impact on 

short-term growth. The logarithmic total debt-to-GDP ratios’ linear term is positive, the squared term 

is negative and the proposition can be accepted at least at a 5% significance level. The impact of 

private indebtedness is generally less distinct than total indebtedness. Whereas the squared term is 

strongly significant, the linear term for the contemporaneous private debt model is not. The one and 

two period delayed models, however, are significant at a 95% confidence level. 

                                                      
33 I also dropped the term ln���/���
 due to the established reason (it is the residual term constructed to fit the data; cf. data 

chapter). 
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Table 7: Effects of log debt-to-GDP ratios on log GDP per capita growth 

Variables   coefficients 

Dependent:  no lag one period lag two periods lag 

log GDP per capita growth total debt private debt total debt private debt total debt private debt 

             

Independent:             

Intercept 0.089** 0.071* 0.085* 0.066 0.038 0.020 

  (2.07) (1.67) (1.95) (1.52) (0.88) (0.47) 

log debt/GDP 0.010** 0.005 0.011** 0.006** 0.013*** 0.008** 

  (2.29) (1.46) (2.50) (2.07) (3.00) (2.48) 

log squared debt/GDP -0.015*** -0.006*** -0.014*** -0.005*** -0.014*** -0.005** 

  (-4.98) (-3.23) (-4.56) (-2.63) (-4.42) (-2.48) 

log physical capital growth 0.078 0.098 0.074 0.105 0.178** 0.218*** 

  (1.13) (1.38) (1.05) (1.43) (2.23) (2.65) 

log employment growth 0.634*** 0.642*** 0.636*** 0.649*** 0.679*** 0.697*** 

  (4.16) (4.26) (4.12) (4.26) (4.11) (4.29) 

log population growth -1.634*** -1.453*** -1.627*** -1.519*** -1.768*** -1.691*** 

  (-5.60) (-4.86) (-5.54) (-5.04) (-5.69) (-5.42) 

log education expenses/GDP 0.004 -0.008 0.002 -0.009 0.000 -0.010 

  (0.40) (-0.92) (0.18) (-1.09) (-0.03) (-1.22) 

log trade integration/GDP 0.003 0.004** 0.003 0.005** 0.004* 0.005*** 

  (1.37) (2.32) (1.55) (2.36) (1.92) (2.62) 

log fin. system deposits/GDP -0.001 -0.007*** -0.002 -0.008*** -0.001 -0.007** 

  (-0.37) (-2.40) (-0.77) (-2.74) (-0.40) (-2.04) 

log bank credit/bank deposits -0.006 -0.007* -0.007* -0.008* -0.008* -0.009** 

  (-1.52) (-1.78) (-1.66) (-1.95) (-1.72) (-1.99) 

log GDP per capita -0.008 0.003 -0.006 0.005 -0.002 0.008 

    (-0.82) (0.33) (-0.62) (0.50) (-0.23) (0.87) 

adjusted R2   0.795 0.795 0.793 0.794 0.806 0.808 

Akaike 
 

-1248.08 -1247.86 -1246.32 -1247.52 -1128.22 -1130.59 

Schwartz   -1179.58 -1179.36 -1177.82 -1179.02 -1065.18 -1067.54 

The coefficients show the impact of a one unit change in debt-to-GDP ratio on GDP per capita growth (all in logarithmic 

terms). The terms no lag, one period lag and two periods lag refer to the debt-to-GDP ratios meaning that they alter the 

dependent variable contemporaneously, with a delay of one year or with a delay of two years. Columns 1, 3 and 5 are 

estimates based on total debt-to-GDP ratios, columns 2, 4 and 6 private debt-to-GDP ratios. Numbers in parentheses are t-

values. For their calculation robust standard errors have been used. */**/*** indicate 10%/5%/1% significance levels. 

Source: own calculations based on underlying OECD and World Bank data (cf. data chapter). 
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Since all variables are in logarithmic form, it is not straight forward to interpret the regression. A 

feature of log-log regressions (where dependent and independent variables are logarithmic) is, that it 

measures the elasticity of the dependent variable with respect to the explanatory variable, hence for 

small changes it can be interpreted as the percentage change in Y caused by a given percentage change 

in X (Gujarati and Porter, 2009). However, since output growth is already expressed in percent and 

debt-to-GDP ratio is a relative measure of indebtedness in percent of output, one has to be careful with 

the interpretation of the results. Figure 10 illustrates annual GDP per capita growth departures at total 

debt-to-GDP ratios between 20% and 400% compared to the base case where an economy has exactly 

the same amount of debt as its annual output (100% debt in % of GDP)
34
.  

 

 

Figure 10: GDP Per capita growth departures at debt-to-GDP ratios relative to the 100% case 

 

The graph shows GDP per capita growth at various total debt levels relative to the base case with a debt-to-GDP ratio of 

100%. The terms no lag, one period lag and two periods lag refer to the debt-to-GDP ratios meaning that they alter the 

dependent variable contemporaneously, with a delay of one year or with a delay of two years. The function is logarithmic; 

debt-to-GDP ratios and growth rate were adjusted (using the antilog) to display it in a more comprehensive way. 

Source: own regressions based on underlying OECD and World Bank data (cf. data chapter). 

 

 

For the one period lagged model the highest annual output growth is seen at a debt-to-GDP ratio of 

148% (140% in the contemporaneous model). Lower indebtedness harms growth; it is e.g. one percent 

below the base case growth at debt levels of 69% which is in fact a very low level. High liabilities also 

harm growth. The debt level, where annual growth is one percent lower than at the base case, is at 

                                                      

34 This is a natural reference point since the function is logarithmic where ln�1
 = 0 and ln�0
 is not defined which rules out 
the case where no debt is present. The function is reverse U shaped under the logarithmic specification and thus hump shaped 

under the linear specification. 
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318%. The negative impact on growth is disproportionate for deviations from the optimal point 

whereas the deterioration by credit constraints (which is reflected by extremely low debt-to-GDP 

ratios) is more pronounced than in case of a positive departure (higher debt-to-GDP ratios) from the 

optimal point. Even though all time specifications show similar results, goodness of fit measures favor 

the contemporaneous and one period lagged model over the two periods lagged one. 

 

Figure 11: Additional growth by increasing debt levels by 10 percentage points 

 

The graph shows GDP per capita growth at various debt levels relative to the base case with a debt-to-GDP ratio of 100%. 

The terms no lag, one period lag and two periods lag refer to the debt-to-GDP ratios meaning that they alter the dependent 

variable contemporaneously, with a delay of one year or with a delay of two years. The function is logarithmic; debt-to-GDP 

ratios and growth rate were adjusted (using the antilog) to display it in a more comprehensive way. 

Source: own regressions based on underlying OECD and World Bank data (cf. data chapter). 

 

 

Figure 11 demonstrates the consequence from another perspective. It shows how much additional 

growth can be achieved when increasing indebtedness by 10 percentage points. For example, a country 

increasing its debt-to-GDP ratio from 100% to 110% enhances annual growth by approximately 0.1% 

and a country raising its indebtedness from 250% to 260% reduces annual growth by 0.06%. At first 

sight, these numbers seem to be very low. Nevertheless, they are significantly different from zero and 

viewing them in a broader context reveals remarkable impact. The average country increased its debt 

level from 231% to 290% of GDP over the last decade. This change reduces growth by about 0.41% 

p.a. If indebtedness had stayed at 231% the economy could have increased its GDP per capita by 

4.22% over this period; within a century the economy could be 51.24% better off. Hence, the long 

term consequences by choosing the debt-to-GDP ratio can be tremendous
35
.  

 

                                                      
35 Needless to say that this is just an example illustrating the long term implications of short term growth figures under the 

assumption that the impact is persistent and all other factors being equal. The present thesis assesses short term effects while 

long term effects might differ. 
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Examining private debt-to-GDP ratios provides a similar picture. However, the linear term is only 

significantly different from zero for the one and two period delayed models (at a 5% significance 

level). The squared term is highly reliable for all three models. Since the estimated parameter 

coefficients are somewhat lower the curvature is flatter than in the total debt case. Hence, deviations 

from optimal debt levels do not harm GDP per capita growth to the same extent as in the total debt 

model but still are noticeable. It is remarkable that optimal debt levels excluding public debt are higher 

(182% in the one period lagged model, 152% in the contemporaneous model). Thus, public debt seems 

to reduce optimal private debt levels disproportionately. The reason for this is that growth does not 

seem to depend on public debt by following a quadratic function but rather is a negative monotonic 

function of it (cf. Appendix Table 8). 

 

A further breakdown of the sample to jointly assess all agents’ debt ratios (household, corporate and 

government) leads to somewhat ambiguous results. The only significant coefficients are the squared 

term for corporate debt and the linear term for government debt (cf. Appendix Table 8). Hence, this 

division does not provide economically meaningful results which is observed in chapter 6.1 

(regression of GDP levels on debt), too. A possible explanation for this is that household and corporate 

debt seem to be collinear to a certain extent. As seen, the aggregate of household and corporate debt 

(which equals private debt) produces more reliable results
36
. 

 

By graphically analyzing the residuals of the regression, the error terms ought to be white noise. 

Homoscedasticity or the normal distribution seem to be given. However, the Durbin-Watson statistic 

(not reported explicitly) implies that the error terms could show positive serial correlation although the 

figure is not extremely low but slightly below the lower bound where one might accept the residuals 

not to be serially correlated (at a 5% significance level). 

 

It can be concluded, that there is a significant relationship between the level of debt and GDP (per 

capita) growth. For total debt-to-GDP ratios but also for private debt-to-GDP ratios the results seem 

clear and follow a quadratic function. Government debt has a negative effect on growth. The 

subdivision of private debt into household and corporate debt provides no clear picture, probably 

caused by collinearity. The general result resembles the outcome of chapter 6.1 although optimality is 

found at a lower debt-to-GDP ratio. 

 

  

                                                      
36 It is a common practice to sum or multiply correlated variables in order to circumvent the problem of collinearity. 

However, one has to be careful about the expressiveness of the newly created variable; this variable still has to make 

economic sense (Gujarati and Porter, 2009). However, this is fulfilled because the sum of household and corporate debt is 

simply the aggregated private debt. 
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6.3 Regression consumption and investments on debt-to-GDP ratios 

Assessing the impact of debt on GDP is a first step to build up an understanding of how indebtedness 

affects economies; but GDP is an aggregate measure of different components such as consumption and 

investments but also government spending and net exports. This subchapter allows a brief insight into 

the effects of debt on consumption and investment. However, it is only a sketchy examination since it 

is not the core part of the thesis though interesting for further research. 

 

Consumption accounts for a large part of GDP and individuals usually gain utility from consuming 

goods and services. Moreover, many economic models include a utility function where individuals 

seek their maximum benefit from consumption. The following regression will be estimated: 

 

HU,�SU,� =  V� + V
WU,��O�U,��O + V@ 6WU,��O�U,��O 7

@
+ XU + X� 

 

H stands for consumption. The left hand side of the equation is consumption per capita for country Y at 
time �. The explanatory variables are the same as in the regression GDP per capita on total debt to 

GDP (cf. chapter 6.1) and thus not described once more. The reason why no further control variables 

are included in the regression stems from the fact that, according to theory, consumption is not 

dependent on any variable but income. This relationship is not as clear as it seems. Under the 

permanent income hypothesis (Friedman, 1957) income can be distinguished between permanent 

(lifetime income) and transitory income (current income that fluctuates around the average permanent 

income). Assuming the permanent income hypothesis to hold, consumption does not depend on actual 

income but on permanent income (Romer, 2012). As a result, the inclusion of a variable catching 

actual income should lead the parameter to be zero. Furthermore, it is not necessary to state the 

regression in logarithmic terms (as done in the previous chapter) since there is no higher order 

dependence present that requires log-linearizing the model. 

 

The clearest result is obtained by assessing private debt-to-GDP ratio and its influence on 

consumption. This should not come as a surprise since consumption is a private issue whereas 

government spending is reported separately. Both, the linear and the quadratic term take on the 

expected signs and are highly significant. This outcome was expected especially due to the implicit 

assumption of the permanent income hypothesis. Chapter 6.1 concludes that debt affects GDP per 

capita in a pattern explainable by a quadratic function. Hence, a sustainable increase of output by 

changing debt levels boosts permanent income which in turn raises consumption. The results for total 

indebtedness but also for indebtedness of the specified agents are ambiguous. Considering total 

indebtedness shows only significant linear parameters; the squared terms are negative but not 
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significant. The division among all agents implies a positive linear impact of household debt and a 

reverse U-shaped impact of corporate debt. Government debt does not seem to play a crucial role. As 

before, the differences among the models with different time lags are negligible. Results from 

estimation are presented in Appendix Tables 9 & 11. 

 

For completeness, GDP per capita was included in the regression model replacing the country dummy 

variables (since GDP per capita already accounts for cross-country differences). The coefficient is 

significantly positive (around 0.65) suggesting consumption to depend substantially on actual income 

which challenges the permanent income hypothesis. The changes in debt-to-GDP parameters, 

however, are only marginal and hence, not reported. Moreover, the results should not be understood as 

a discussion of the permanent income hypothesis. The sample size is restricted too much in the length 

of the time period than this could be possible. 

 

Investment is the second important determinant of GDP. This is true when GDP is aggregated by 

using the expenditure method but also, in a more subtle manner, as an input variable in a production 

function. Investment usually does not enter a production function
37
 directly if we accept the fact that 

physical capital and labor are the core input factors producing goods and services. However, 

investment is an important determinant of physical capital since it is built up by investing. Referring 

back to the data chapter it is possible to calculate capital by only knowing the size of investments and 

the depreciation rate. Hence, investment is a core factor in the economy. To evaluate the impact of 

debt on investment the following regression is estimated. 

 

LU,�SU,� =  V� + V
WU,��O�U,��O + V@ 6WU,��O�U,��O 7

@
+ Ù,� + XU + X� 

 

The dependent variable on the left hand side of the equation is now investment per capita L/S instead 

of consumption. Following the theory, investment depends on the real interest rate. In order to control 

for this fact the term Ù,�, representing the long term real interest rate p.a., is included as well. 

 

The estimated debt-to-GDP coefficients take on the expected signs for almost all model specifications. 

Total debt-to-GDP ratios provide the most significant results (cf. Appendix Tables 10 & 12). 

Parameter values of private indebtedness have less explanatory power; although the quadratic terms 

are even lower, they are not significantly different from zero. Thus, private debt-to-GDP ratios seem to 

have higher variability. Nevertheless, in contrast to chapter 6.2, private debt shows a more pronounced 

curvature than total debt which is due to the more negative quadratic term. Differences between the 

                                                      
37 For further information about the production function, see the theory chapter (3.1) but also the data chapter (4.1). 
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three time lags are more prominent. The highest investment per capita will be undertaken at total debt-

to-GDP ratios of 277% for the non lagged, 245% for the one year lagged and 194% for the two years 

lagged specification. Optimal private debt is between 80 and 100 percentage points lower than total 

debt-to-GDP. Household and corporate agents also show the expected reverse U shaped pattern but it 

is only significant for households. Again, government debt is not significant (except the negative 

linear impact in the non lagged case). Investment is negatively related to real interest rates; this is 

justified because higher interest rates increase the opportunity cost of an investment. However, the 

relationship appears to be insignificant. 

 

Though not conducted in detail, it can be summarized that consumption as well as investment seem to 

follow a similar pattern in relation to debt as output or output growth. 

 

6.4 Regression real capital and total factor productivity on debt-to-GDP ratios 

Besides the expenditure approach of calculating GDP, which was referred to in the previous 

subchapter, there is a second viewpoint on aggregated economic output. GDP is namely the result of 

input factors capital and labor and total factor productivity. This subchapter makes an initial step to 

explore the influence of debt on physical capital and total factor productivity. 

 

As described in chapter 4.1 physical capital figures have been artificially constructed with investment 

records due to the lack of available real world data. Consequently, it strongly depends on the assumed 

depreciation rate by how sensitive physical capital reacts to fluctuations in capital formation. 

Appendix Figure 1 confirms existing literature illustrating that growth rates for investment is more 

volatile than for output and consumption. Hence, the higher the depreciating fraction of capital is, the 

more volatile becomes physical capital. For example, if physical capital completely depreciates each 

year, then investment equals capital because the only capital available is what is invested within a 

year. As a result, capital behaves identical to investment. Lower depreciation rates smooth the 

development of capital since it is less sensitive to capital formation fluctuations. The other extreme 

example is that capital does not at all depreciate and stays forever. In this case, capital tends to infinity 

whereas the dependency on investment becomes infinitely small. The model estimated is: 

 

�U,�SU,� =  V� + V
WU,��O�U,��O + V@ 6WU,��O�U,��O 7

@
+ XU + X� 

 

The dependent variable �/S denotes physical capital. Further control variables such as the real 

interest rate and household savings rate are not significant and do not influence the debt-to-GDP ratio 

parameters. 
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The results from estimation are available in Appendix Tables 13 and 15. Coefficients for total debt-to-

GDP ratios are not significantly different from zero. The individual elements show some curios 

coefficients. Corporate debt has sensible parameter values but they are not significant. Household debt 

seems to be strongly affect capital but only in a positive monotonic relationship. Government debt is 

highly significant but both terms, the linear and the squared, take on the wrong signs. Private debt-to-

GDP ratios confirm the reverse U shaped function. However, the quadratic term’s parameter is only 

weakly significant. 

 

Private indebtedness maximizes capital per capita at 210% in the contemporaneous model, 214% in 

the one period lagged and 189% in the two periods delayed specification. 

 

TFP as a residual of the production function by construction (cf. chapter 4.1) absorbs all effects other 

than capital and labor related. Estimating the models with total factor productivity � as the dependent 
variable yields results presented in Appendix Tables 14 and 15. 

 

�U,� =  V� + V
WU,��O�U,��O + V@ 6WU,��O�U,��O 7

@
+ XU + X� 

 

Effects of debt on physical capital appear to be limited when 10% depreciation rate is assumed. 

Though not assessed, the influence of liabilities on labor does not seem to be strongly related over the 

last decade, doing this would be an interesting topic for further research. Consequently, an ample part 

of the function how debt affects output must be reflected in the relationship between debt and TFP. In 

fact, the results obtained confirm that the impact of debt-to-GDP ratios on GDP levels is present and 

robust.  

 

TFP reaches its maximum when total debt-to-GDP ratios are 196%, 200% and 189% which is 

comparable to the regression outcome from chapter 6.1. Optimal household liability according to TFP 

estimations is at 110%, optimal corporate debt at 86%. Interestingly, even government debt-to-GDP 

ratio shows the expected functional pattern what none of the regressions so far obtained. However, 

with an optimal level at 175% it appears to overestimate the threshold level quite strongly. 

 

This does not necessarily mean that debt manipulates technology or even knowledge but it confirms 

the evidence that an effect is present. Most importantly, it shows that it is essentially TFP affecting 

and defining output and particularly output fluctuations. 
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6.5 Summary of the regression results 

The key contribution of the thesis’ empirical examination is the estimation of a non-linear relationship 

between debt-to-GDP ratios and economic development measured by GDP per capita levels and GDP 

per capita growth
38
. Therefore, a quadratic specification is used. Amongst others, Pattillo et al. (2011) 

provide evidence for a quadratic relationship of external debt on growth. In contrast to their research, 

the present thesis does not assess the influence of external debt on growth but the impact of household, 

non-financial corporate and government debt. In addition to the separate effects of these three types of 

debt, private debt (aggregate of household and corporate debt) and total debt (the overall debt-to-GDP 

ratios) are examined. The only research available for household, corporate and government debt is 

provided by Cecchetti et al. (2011). However, they use a spline function
39
 to account for non-

monotonic relationships and take only growth into account whereas I use a quadratic setting for level 

and growth effects. The impact of debt-to-GDP ratios on GDP per capita is tested with different time 

lags, which has not been done before. Furthermore, the sample differs in time length and the number 

of countries examined. 

 

The results from estimating the impact of debt-to-GDP ratios on GDP per capita levels show 

significant evidence of a reverse U-shaped relationship. This pattern is essentially the same for the 

contemporaneous, one year delayed and two years delayed model. Hence, a country with very low 

indebtedness can boost its output per capita by raising total debt levels. Above the threshold of 200% - 

220% of GDP, a further increase has a negative effect. Figure 12 illustrates the estimated function and 

shows where the different countries are located in year 2009. Many of the assessed countries exceed 

calculated optimal debt levels. The most extreme examples are Japan and Portugal with debt levels 

higher than four times their annual output. Several other countries are also heavily indebted. 

Prominent examples are Belgium, Italy and Spain. All of them get considerable public attention due to 

this issue. Countries with total liabilities close to optimal levels are Austria, Finland, Germany and 

Switzerland, but also eastern European countries such as Czech Republic, Estonia, Poland and Slovak 

Republic. Greece seems to be not far above a beneficial level of debt in year 2009. Its strong 

dependence on government debt and its tremendous increase in total debt-to-GDP ratio of more than 

80 percentage points over the last decade tells another story. Mexico is the country that has by far the 

smallest liabilities relative to output. One might be tempted to consider it an outlier. However, 

excluding Mexico neither changes the regression results greatly, nor does it alter significance. The 

dashed green line shows the function when Mexico is excluded from estimation
40
. 

                                                      
38 Note: the relationship between credit availability and debt is discussed in chapter 5. 
39 The spline function used by Cecchetti et al. (2011) splits the debt variable into two. Hence, there is a threshold above and 

below which debt is linearly related with growth but allows for different slopes. As a result the function looks like a spline. 

The advantage of applying a higher order polynomial instead is that it allows a smooth function whereas a spline function 

abruptly changes at a threshold value (Patillo et al., 2011). 
40 cf. Appendix Table 16 for the estimation results with Mexico being excluded. 
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Although not directly comparable, the log-log specification for total output on total debt-to-GDP ratios 

yields almost the same optimal debt levels. As a result, the threshold level ranges between 200% and 

220% and appears to be robust. 

 

 

Figure 12: Total debt-to-GDP ratios and the GDP per capita (controlled for country fixed effects) 

 

The blue line shows the graph obtained by estimating the quadratic relationship between debt-to-GDP ratios and GDP per 

capita (in thousands). The dashed green line is the function when Mexico is excluded from the sample (treated as an outlier). 

The points show where the countries are located in year 2009. Country specific fixed effects are accounted for. The 

contemporaneous model is used. 

Source: own regressions based on underlying OECD and World Bank data (cf. data chapter). 

 

 

The influence on GDP per capita by household and corporate debt-to-GDP ratios also seems to follow 

a quadratic function. However, the squared term for households is not significantly different from 

zero. Determining the optimal indebtedness suggests a household debt-to-GDP ratio of approximately 

150% and a corporate debt-to-GDP ratio of around 120% for the contemporaneous model. 

Government debt tends to have a negative linear influence on output per capita but the coefficients are 

not significantly different from zero. Hence, the GDP maximizing public debt level cannot be 

determined.  

 

A non-monotonic relationship between GDP per capita growth and debt can be confirmed, too. 

Goodness of fit measures (especially AIC and SBC) clearly favor the fully logarithmic regression from 

chapter 6.2, p. 63. It fulfills all necessary assumptions underlying the estimation technique. For the one 
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period lagged model the highest annual output growth is seen at a total debt-to-GDP ratio of 148% 

(140% in the contemporaneous model). The negative impact on growth is disproportionate for 

deviations from the optimal point whereas the deterioration for extremely low debt-to-GDP ratios is 

more pronounced than in case of a positive departure from the optimal point. Hence, the function is 

hump shaped which stems from the model’s logarithmic specification. All time specifications show 

similar results, but further analyses indicate that the contemporaneous and one period lagged model 

should be preferred over the two periods lagged one. Chapter 6.2 concludes that the average country 

increased its debt level from 231% to 290% of GDP over the last decade which yields a reduction of 

growth by about 0.41% p.a. 

 

The estimated parameter coefficients for private debt-to-GDP ratios are somewhat lower and the 

curvature is flatter than in the total debt case
41
. As a result, deviations from optimal indebtedness do 

not harm GDP per capita growth to the same extent but still are evident. Growth maximizing 

indebtedness for private agents is higher when public liabilities are excluded from the model (182% in 

the one period lagged model, 152% in the contemporaneous model). Thus, public debt seems to reduce 

optimal private debt levels disproportionately. The negative linear influence of public debt on output 

can cause such a pattern. Examining household, corporate and government depict unclear 

consequences. Many coefficients are not significantly different from zero which is likely to stem from 

collinearity between household and corporate debt. 

 

Cecchetti et al. (2011) find that optimal public debt is in the range of 85% of GDP, optimal corporate 

debt at around 90% and household at debt approximately 85% of GDP. The most striking difference 

between Cecchetti’s et al. (2011) conclusion and the results of my thesis are found in the relationship 

between government debt and growth. Whereas Cecchetti et al. (2011) can confirm the spline 

specification. Results for private debt are comparable. Assuming households and non financial 

companies to be at their optimal levels, private debt would be at around 175% of GDP in Cecchetti et 

al. (2011). The comparable contemporaneous setting in my thesis suggests slightly lower optimal 

private debt levels (around 150%). The one period delayed model, in contrast, proposes a higher 

indebtedness (ca. 180% the size of output). 

 

Comparing the estimated influence of debt on GDP levels with the results on GDP growth reveals that 

the basic functional patterns (signs and significance of the individual regressors) are similar. However, 

the output maximizing size of debt differs, for some factors even rather substantially. Optimal total 

debt for the model measuring a one year delayed impact is 213% when maximizing output and 182% 

when maximizing GDP per capita growth. Both of them are smaller than if every agent runs optimal 

indebtedness in the Cecchetti et al. (2011) setting (which would add up to ca. 260%). 

                                                      
41 These results are discussed in chapter 6.2, whereas the illustration can be found in Appendix Figure 4. 
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All in all, it is difficult to estimate exact optimal debt levels for any type of liability examined in the 

thesis. Furthermore, it is likely that there is a range of appropriate debt-to-GDP ratios rather than one 

exact figure. Nevertheless, it is possible to make some interesting inferences. First, the relationship 

between debt and GDP (levels and growth) seem to follow a non-linear pattern. The only exception is 

government debt which is linearly related to GDP for the period assessed. Other studies can confirm a 

non-monotonic relationship. Second, over the last decade, total indebtedness of many countries has 

risen sharply and seems to clearly exceed optimal levels. Third, the negative impact of extremely high 

but also extremely low debt levels on economic development can be substantial. 

 

Chapters 6.3 and 6.4 deliver some insight into the effects of debt on consumption and investment but 

also physical capital and total factor productivity. Regression outcomes indicate that consumption and 

investment are also related to total debt-to-GDP ratios and/or private debt-to-GDP ratios in a non-

linear manner. Results for physical capital are much less robust and partly unclear. TFP, in contrast, 

indicates higher significance. The examination is not the core part of the thesis and less profoundly 

conducted. This is why the outcomes are not discussed in greater detail. This might be an interesting 

topic for further research in order to obtain a holistic picture about the influence of credit and debt on 

the economy. 

 

6.5.1 Further robustness and limitations 

This chapter addresses issues arising with the estimation methodology (cf. chapter 4.2). In particular, 

these are stationarity of time series and possible cointegration in case of non-stationarity, which is 

important to rule out the threat of spurious regression. Afterwards, it is commented on whether the 

inclusion of dummy variables is really necessary. Therefore, LSDV estimation results are compared to 

simple OLS estimates not controlling for country and year specific effects and with REM (random 

effects model) estimates. At the end of this chapter, the limitations of the thesis are discussed. The 

possible endogeneity problem is treated in chapter 4.2. 

 

In order to check time series for stationarity the autocorrelation function (ACF) has been plotted for 

the regressions. All regressions log GDP growth per capita on log debt-to-GDP ratios including the 

squared term (cf. chapter 6.2), show a typical correlogram of a stationary time series (see. e.g. Gujarati 

and Porter, 2009). The partial autocorrelation function (PACF) depicts the same pattern. Moreover, it 

can be accepted that residuals are white noise. All in all, the log-log regression in chapter 6.2 seems to 

be the most appropriate since it fulfills the basic assumptions underlying the regression technique and 

offers the best goodness of fit figures. Nonstationarity does not seem to be a problem when using the 

fixed effects LSDV estimation method. However, it has to be admitted that no further formal tests 

have been applied. In order to check for the unit root problem the Dickey-Fuller test could be used, 
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and to test for cointegration the Engle-Granger test would be a good choice (Gujarati and Porter, 

2009). Since stationarity seems to be given (with caution due to the application of informal tests) it is 

not necessary to test for cointegration either. Appendix Figure 5 plots the histogram of residuals, the 

white noise probabilities but also ACF and PACF. The plots for all logarithmic growth regressions are 

identical; the example plot is from the first regression log GDP growth on log debt-to-GDP ratio plus 

its squared term, controlled for several factors in the contemporaneous specification (cf. chapter 6.2, p. 

63). The pattern for GDP level regressions’ residuals (cf. chapter 6.1) are similar. However, in the 

contemporaneous specification the spike for the first lag seems to be significant but substantially lower 

than one. Subsequent spikes tend around zero and are not significant. Chapter 6.3 and 6.4 findings aim 

to draw a holistic picture on debt. They are not the key contribution of the thesis but rather a first 

attempt to understand debt more thoroughly. In fact, regressions with investment and physical capital 

as dependent variables seem to be stationary, regressions with consumption and TFP as the dependent 

variable have not been tested due to their minor importance. 

 

Table 8
42
 is helpful to answer the question whether it is necessary to include the dummy variables used 

to control the sample for fixed effects. The first column presents coefficient values obtained by simple 

OLS regression estimates. The second column shows the two-way fixed effects LSDV approach (used 

throughout the thesis) and the third column contains parameter estimates for the random effects model. 

Columns 4 to 6 show the same models for the one period lagged debt-to-GDP specification. 

 

Parameter values obtained by simple OLS estimation show the right sign but differ substantially in 

size compared to the other two models and show quite an extreme curvature. The negative intercept 

does not make economic sense since a country with no or low indebtedness still has a positive GDP 

per capita. Moreover, goodness of fit measures clearly favor the regression controlled for fixed effects 

over the uncontrolled OLS estimates. The two-way fixed effects LSDV approach
43
 and the two-way 

random effects model resemble each other in coefficient values. Nevertheless, the Hausman test 

indicates that the fixed effects and the random-effects model differ substantially. It can clearly be 

rejected (at a 1% significance level), implying that the fixed effects model ought to be preferred over 

the random effects model (Gujarati and Porter, 2009). 

 

This test is not applied for the growth regression. It can be shown from the data that there is a 

substantial negative relation between GDP per capita and its growth rate (growth convergence) and 

that “richer” countries have significantly higher debt-to-GDP levels. To account for these two effects 

country dummy variables are replaced by log GDP per capita which continuously accounts for country 

                                                      
42 Appendix Table 17 provides the same test for the logarithmic model specification (log GDP on log debt-to-GDP ratios). 

The implications are the same. The evidence in favor of the fixed effects LSDV approach is even clearer. 
43 The fixed-effect within-group (WG) estimator are mathematically identical (Gujarati and Porter, 2009). 
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specific differences. Time dummies will be included to account for year specific effects and indirectly 

controlling for the financial crisis which is a symmetric shock. 

 

 

Table 8: Comparison of OLS, fixed effects LSDV and random effects models (REM) 

Variables   coefficients 

Dependent:  no lag one period lag 

GDP per capita  OLS no 

dummy 

two-way 

fixed effects 

LSDV 

two-way 

random 

effects model 

OLS no 

dummy 

two-way 

fixed effects 

LSDV 

two-way 

random 

effects model 
  

Independent:          

Intercept -19.765*** 35.292*** 25.393*** -20.181*** 34.868*** 25.065*** 

  (-3.86) (31.84) (8.24) (-3.94) (28.24) (8.10) 

Total debt/GDP 32.205*** 4.006*** 4.333*** 32.869*** 4.572*** 4.885*** 

  (8.01) (4.94) (4.15) (8.07) (4.89) (4.13) 

Squared total debt/GDP -4.525*** -0.911*** -0.932*** -4.636*** -1.074*** -1.095*** 

  (-5.90) (-5.36) (-4.77) (-5.90) (-5.47) (-4.66) 

R2   0.386 0.998 0.096 0.397 0.998 0.092 

Akaike 
 

4973.24 3724.53   4967.16 3725.91 
 

Schwartz 
 

4983.56 3841.42   4977.48 3842.81 
 

Hausman Test (m Value)     14.11***     9.83*** 

The table is used to compare OLS, LSDV and REM models. Columns 1, 2 and 3 show the contemporaneous specification, 

columns 4, 5 and 6 the one period lagged models. Numbers in parentheses are t-values. For their calculation robust standard 

errors have been used. */**/*** indicate 10%/5%/1% significance levels. 

Source: own calculations based on underlying OECD and World Bank data (cf. data chapter). 

 

 

Subsequent paragraphs address limitations and caveat. The first concerns the panel data size. The data 

consists of 23 countries over 10 years. In total, 230 data points per variable are present, yielding in a 

rather small sample. It is sufficient to conduct estimations but especially controlling for country and 

time fixed effects (up to 31 dummy variables) consumes degrees of freedom and every further 

explanatory variable worsens the problem. The short time horizon is clearly a disadvantage. It allows 

at most making inferences on a short term relationship between debt and economic development. 

 

Chapter 4.2 underscores the advantage of the fixed effect least-square dummy variable model. It 

allows for cross-country heterogeneity and measures the impact of a change in an explanatory variable 

within each country. Country and time specific fixed effects are absorbed by the dummy variables. 

Simultaneously, this is the model’s disadvantage. It implies that the estimated pattern is the same for 

all countries and heterogeneity is caught by a parallel shift of the function. It might be interesting to 

investigate, whether cross-country differences lead to substantial differences in the functional form. 
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However, this is a complex matter since countries vary in many ways, such as e.g. legal origin, 

environmental factors, culture, institutions and many more. Numerous factors are hardly measurable. 

With regard to the small sample size, using dummy variables to account for heterogeneity appears to 

be the best solution. Moreover, for the rather short period assessed, it is likely that unobservable cross-

country differences do not vary over time. 

 

Since the thesis examines the impact of real debt on real economic development, inflation adjusted 

variables are used. Hence, it is implicitly assumed that debt contracts are designed in real terms and 

consequently are inflation adjusted. Although inflation protected bonds are available, the majority of 

debt contracts is in nominal terms (Bodie et al., 2007). As a result, inflation and deflation operate as 

wealth redistribution factors. Inflation favors borrowers because their liabilities are worth less in the 

future so that inflation reduces the real value of debt. Deflation, in contrast, works exactly in the 

opposite direction. Price development considerations and expectations also play a role when thinking 

about lending and borrowing which is a topic for further research. 

 

Crises dummy variables as they are used e.g. by Reinhart and Rogoff (2009) are not applied in the 

thesis. The reason is that a crisis affecting all the countries to a similar extent can be captured by the 

existing year dummy variables. The inclusion of crises variables generally makes sense, particularly 

when an economic downturn is unilaterally distributed which means it only affects specific countries 

or industries. For the sample period investigated in the thesis, years 2008 and 2009 can be considered 

“crisis”. However, since every country is affected, a crisis dummy ought to do the same job as the year 

dummy. Year 2001 can also be considered a crisis for some countries and it is arguable to include a 

control variable for it. This has not been done because in the lagged model specifications this year is 

not even included. Weighing up costs and benefits of crises control variables led me not to include it. 
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7 Concluding remarks 

Despite their monetary nature, credit and debt have a significant impact on real economic 

development. The financial system’s role of transforming savings into credit is “one of the most 

critical mechanisms we have for allocating resources.” (Cecchetti and Schoenholtz, 2011). Failures in 

this mechanism can cause severe economic problems whereof the current debt and economic crisis is 

just one example out of many in history. 

 

This thesis’ aim is not only to emphasize the importance of credit availability and debt but also to 

assess how these factors affect real economic variables and finally to determine optimal debt levels. 

The empirical part assesses a non-linear relationship between debt and economic development for 23 

OECD countries between 2000 and 2009. Besides total indebtedness also its individual components, 

household, non-financial corporate and government debt are examined. To allow for a non-monotonic 

but still smooth functional form, quadratic model specifications are used. Additionally, it is tested 

whether the effect occurs with a time lag. 

 

Depending on the model, estimation results show some variation, making it difficult to determine 

exact optimal debt-to-GDP ratios. Output maximizing total debt-to-GDP ratios range between 200% 

and 220% whereas short-term growth already reduces at ratios above 150%. For government debt, a 

negative linear relationship to both, GDP levels and growth, has been estimated. Assessing private 

debt yields in a higher threshold value of around 270% when considering GDP per capita levels and 

ca. 180% for growth maximization. Models with a one year lag seem to be the most reliable ones. 

 

The results of the thesis suggest that total indebtedness of many countries, which has risen sharply 

over the last decade, clearly exceed optimal levels. The negative impact of extremely high but also 

extremely low debt levels on economic development can have substantial negative consequences. 

 

The theoretical discussion with a simple OLG model also indicates a non-monotonic relationship 

between output and debt, credit respectively. Credit availability marks the base for lending and 

borrowing activities that, in turn, determine wages, physical capital and output. In perfect markets 

there is a positive optimal debt level in the economy if credit availability is sufficiently good. 

However, if the credit policy is sufficiently restrictive debt becomes negative, meaning that agents are 

endowed with funds that are not used for investments. Hence, the availability of credit can improve 

economic performance since investments can be conducted optimally in size and allocation. Given the 

level of credit availability and assuming certainty, borrowing too few yields lower output, capital and 

wages. Too much debt reduces only wages. Introducing uncertainty tightens credit availability in case 

of borrowing more than optimal which forces capital and output to lower levels as well. 
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Appendix Figure 1: Average consumption, investment and GDP growth 

 

The graph shows average growth among the 23 countries in GDP per capita, consumption and investment. 

Source: own calculations based on underlying OECD and Worldbank data (cf. data chapter). 

 

Consumption growth for the 23 countries was very stable at around 3% p.a. It decreased a bit in 2008 

and was slightly negative in 2009. GDP per capita was a little more volatile fluctuating between 

approximately 2% and 4%. In 2008 there was no growth and in 2009 GDP per capita decreased by 5% 

on average. As expected, investment growth rates are the most volatile peaking in 2006 at 7% on 

average. In the subsequent two years growth was negative; in 2009 investment spending went down 

almost 14%. 
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Appendix Table 1: Detailed data table 
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AUT 51.8 1.1 1.2 76.8 0.9 3.7 94.6 4.0 6.8 223.3 6.0 5.4 37099 1.2 2.2 

2000 46.9 1.0   75.7 0.8   81.9 5.5   204.5 7.3   35027 3.4   

2001 47.5 0.5   76.9 1.2   83.4 1.5   207.7 3.2   35193 0.5   

2002 48.3 0.9   79.0 2.1   82.5 -0.9   209.8 2.1   35612 1.2   

2003 48.7 0.4   77.6 -1.4   85.4 2.9   211.7 1.9   35761 0.4   

2004 50.8 2.1   77.4 -0.2   82.5 -2.9   210.7 -1.0   36457 1.9   

2005 54.5 3.7   78.0 0.6   82.8 0.3   215.3 4.5   37079 1.7   

2006 54.9 0.4   73.9 -4.1   103.4 20.6   232.3 17.0   38241 3.1   

2007 54.2 -0.7   70.8 -3.1   112.9 9.5   237.9 5.7   39501 3.3   

2008 55.1 0.9   75.3 4.5   114.7 1.8   245.1 7.2   39881 1.0   

2009 57.0 1.9   83.9 8.6   116.9 2.1   257.7 12.6   38240 -4.1   

BEL 44.2 1.2 1.8 111.2 -1.5 4.1 156.5 6.1 7.8 311.9 5.8 9.3 35690 1.0 2.0 

2000 40.8 -1.5   120.9 -5.7   136.2 16.4   297.8 9.2   34008 3.4   

2001 39.1 -1.7   120.8 -0.1   149.2 13.0   309.1 11.2   34165 0.5   

2002 39.3 0.2   119.1 -1.7   149.1 0.0   307.5 -1.6   34475 0.9   

2003 40.6 1.3   113.7 -5.4   159.8 10.6   314.1 6.6   34608 0.4   

2004 41.3 0.7   109.2 -4.5   153.5 -6.3   304.0 -10.1   35585 2.8   

2005 43.7 2.4   107.1 -2.1   147.4 -6.1   298.2 -5.8   36002 1.2   

2006 45.9 2.2   102.2 -4.9   153.6 6.2   301.7 3.5   36732 2.0   

2007 47.8 1.9   101.2 -1.0   161.9 8.3   310.8 9.1   37521 2.1   

2008 50.1 2.3   105.7 4.4   173.4 11.5   329.2 18.3   37581 0.2   

2009 53.9 3.8   111.9 6.2   180.6 7.2   346.3 17.2   36221 -3.6   

CZE 26.9 1.7 4.8 35.3 1.7 3.6 105.5 -0.8 4.6 167.7 2.7 4.8 12428 3.4 3.4 

2000 19.9 2.7   26.0 0.9   109.7 -5.0   155.6 -1.4   10362 4.3   

2001 22.9 3.0   34.9 9.0   101.0 -8.7   158.8 3.2   10734 3.6   

2002 23.6 0.8   37.3 2.4   102.9 1.9   163.9 5.1   10989 2.4   

2003 26.7 3.0   38.7 1.3   101.4 -1.6   166.7 2.8   11402 3.8   

2004 29.3 2.7   37.2 -1.5   105.1 3.8   171.7 5.0   11937 4.7   

2005 32.8 3.5   34.8 -2.4   104.9 -0.2   172.6 0.9   12709 6.5   

2006 21.4 -11.4   33.7 -1.2   111.5 6.6   166.6 -6.0   13558 6.7   

2007 27.1 5.7   33.1 -0.6   106.0 -5.5   166.2 -0.3   14258 5.2   

2008 31.0 3.9   35.5 2.4   105.4 -0.6   171.9 5.7   14549 2.0   

2009 34.4 3.4   42.1 6.5   107.1 1.7   183.5 11.6   13784 -5.3   

DK 125.4 5.4 3.3 62.8 -1.9 5.7 100.7 3.8 6.6 288.9 7.3 8.3 46960 0.4 2.8 

2000 103.4 1.2   73.0 -7.2   86.0 6.9   262.5 1.0   45359 3.2   

2001 107.5 4.0   72.2 -0.8   95.3 9.3   275.0 12.5   45527 0.4   

2002 110.8 3.3   72.2 0.0   90.3 -5.0   273.3 -1.7   45576 0.1   

2003 115.0 4.2   70.8 -1.4   88.3 -2.0   274.1 0.8   45642 0.1   

2004 120.6 5.5   68.1 -2.7   90.1 1.8   278.8 4.6   46569 2.0   

2005 125.7 5.1   59.0 -9.1   97.6 7.6   282.3 3.5   47577 2.2   

2006 131.8 6.1   53.2 -5.8   113.4 15.8   298.3 16.0   49024 3.0   

2007 140.2 8.4   46.5 -6.7   110.6 -2.8   297.2 -1.1   49591 1.2   

2008 143.0 2.8   51.8 5.3   118.3 7.7   313.1 15.8   48919 -1.4   

2009 156.1 13.1   60.8 9.0   117.2 -1.1   334.1 21.0   45812 -6.4   

EE 39.3 5.9 3.6 9.9 0.3 1.9 133.8 8.5 8.2 183.0 14.7 11.3 9734 4.8 7.8 

2000 12.1 2.3   9.6 -1.8   102.4 5.9   124.1 6.4   7186 10.5   

2001 14.2 2.1   9.1 -0.5   107.6 5.3   131.0 6.8   7667 6.7   

2002 18.0 3.8   10.4 1.3   115.3 7.7   143.8 12.8   8203 7.0   

2003 27.3 9.3   11.3 0.8   116.2 0.9   154.8 11.0   8873 8.2   

2004 33.8 6.5   8.8 -2.5   122.0 5.8   164.6 9.9   9466 6.7   

2005 45.0 11.2   9.1 0.3   128.5 6.5   182.7 18.0   10329 9.1   
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2006 55.2 10.2   9.0 -0.1   152.6 24.1   216.8 34.1   11393 10.3   

2007 57.4 2.2   8.3 -0.7   149.4 -3.1   215.1 -1.7   12264 7.6   

2008 60.6 3.3   9.6 1.4   162.1 12.7   232.4 17.3   11822 -3.6   

2009 69.4 8.8   13.9 4.2   181.5 19.4   264.7 32.4   10140 -14.2   

FIN 48.7 3.3 2.1 55.3 -2.0 5.6 124.1 3.6 6.5 228.1 4.8 9.5 36754 1.7 4.0 

2000 34.6 0.6   66.7 -9.7   120.8 11.6   222.0 2.4   33217 5.1   

2001 34.8 0.2   60.2 -6.5   115.2 -5.6   210.2 -11.8   33898 2.1   

2002 37.8 3.0   57.5 -2.7   113.9 -1.3   209.3 -1.0   34437 1.6   

2003 41.7 3.8   59.1 1.7   118.0 4.1   218.8 9.6   35046 1.8   

2004 46.4 4.8   57.6 -1.5   118.0 0.0   222.1 3.3   36386 3.8   

2005 51.4 5.0   54.0 -3.6   118.8 0.8   224.3 2.2   37319 2.6   

2006 56.1 4.7   50.3 -3.7   123.0 4.2   229.5 5.2   38816 4.0   

2007 57.4 1.3   46.0 -4.3   125.4 2.4   228.9 -0.6   40713 4.9   

2008 60.3 2.9   45.1 -1.0   142.5 17.0   247.8 18.9   40643 -0.2   

2009 66.9 6.6   56.4 11.4   144.8 2.3   268.1 20.3   37070 -8.8   

FR 56.5 2.4 1.7 81.4 2.3 4.4 135.2 4.2 4.4 273.0 8.8 7.0 34679 0.7 1.7 

2000 47.5 1.1   72.7 -1.6   123.3 8.9   243.6 8.3   33406 3.0   

2001 48.9 1.3   72.1 -0.6   130.6 7.2   251.5 8.0   33783 1.1   

2002 48.1 -0.8   76.3 4.2   129.7 -0.9   254.1 2.6   33859 0.2   

2003 50.4 2.4   80.6 4.2   125.1 -4.6   256.1 2.0   33931 0.2   

2004 53.1 2.6   82.3 1.8   127.2 2.0   262.6 6.4   34548 1.8   

2005 57.4 4.3   84.8 2.5   133.0 5.9   275.2 12.7   34922 1.1   

2006 60.9 3.5   80.6 -4.2   138.8 5.7   280.3 5.0   35541 1.8   

2007 63.4 2.5   80.1 -0.5   140.8 2.0   284.3 4.0   36138 1.7   

2008 65.1 1.7   86.6 6.5   147.0 6.2   298.7 14.4   35912 -0.6   

2009 70.1 5.0   97.5 10.9   156.1 9.1   323.7 25.0   34747 -3.2   

GER 69.3 -0.9 1.9 67.9 1.5 3.5 95.7 1.9 3.7 232.9 2.6 6.0 34055 0.9 2.5 

2000 73.9 0.6   61.7 -0.9   91.9 10.2   227.5 9.8   32662 2.9   

2001 73.1 -0.9   61.0 -0.7   94.1 2.2   228.2 0.6   33101 1.3   

2002 72.8 -0.3   63.4 2.4   97.2 3.1   233.3 5.2   33049 -0.2   

2003 73.0 0.2   66.7 3.4   97.6 0.4   237.4 4.0   32906 -0.4   

2004 71.7 -1.4   69.8 3.0   92.7 -4.9   234.1 -3.2   33296 1.2   

2005 70.5 -1.2   72.4 2.6   92.8 0.1   235.6 1.5   33543 0.7   

2006 67.7 -2.8   70.4 -2.0   94.3 1.5   232.3 -3.3   34823 3.8   

2007 63.7 -4.0   66.1 -4.3   96.0 1.7   225.7 -6.6   36010 3.4   

2008 61.9 -1.8   70.1 4.0   99.1 3.2   231.1 5.4   36469 1.3   

2009 64.5 2.6   77.8 7.7   101.1 2.0   243.4 12.3   34687 -4.9   

GR 39.3 4.1 1.5 129.3 3.4 6.9 60.4 2.8 2.9 229.0 10.4 6.9 21092 2.6 2.8 

2000 20.0 3.4   125.5 15.3   51.5 3.8   197.0 22.5   18041 4.1   

2001 23.6 3.5   128.4 2.8   54.8 3.3   206.7 9.7   18742 3.9   

2002 27.2 3.6   129.4 1.1   54.6 -0.1   211.3 4.6   19320 3.1   

2003 30.4 3.2   125.0 -4.5   54.2 -0.5   209.5 -1.8   20402 5.6   

2004 35.2 4.8   128.8 3.9   54.7 0.5   218.7 9.2   21219 4.0   

2005 42.2 7.0   126.2 -2.6   58.2 3.5   226.6 7.9   21621 1.9   

2006 47.3 5.1   129.1 2.9   60.4 2.2   236.8 10.2   22728 5.1   

2007 52.9 5.6   126.5 -2.6   65.5 5.0   244.9 8.1   23316 2.6   

2008 56.2 3.3   129.4 2.9   74.5 9.0   260.1 15.2   23188 -0.5   

2009 58.1 1.8   144.7 15.3   75.6 1.1   278.3 18.3   22344 -3.6   

HU 24.9 3.4 1.6 71.1 1.7 4.0 125.0 9.3 9.4 221.0 14.4 11.8 10410 2.5 3.6 

2000 9.2 1.4   64.7 -5.8   104.8 16.3   178.8 11.9   8810 4.5   

2001 11.1 1.8   62.1 -2.6   101.2 -3.6   174.4 -4.4   9158 4.0   

2002 14.5 3.5   63.1 1.1   97.6 -3.6   175.3 0.9   9598 4.8   

2003 19.9 5.4   65.3 2.2   106.5 8.9   191.8 16.5   9996 4.1   

2004 23.0 3.1   68.8 3.5   105.0 -1.5   196.8 5.0   10499 5.0   

2005 26.5 3.5   71.8 3.0   120.2 15.2   218.6 21.8   10937 4.2   

2006 29.6 3.0   73.9 2.1   129.1 8.8   232.5 13.9   11381 4.1   

2007 33.5 4.0   74.5 0.6   140.8 11.8   248.8 16.3   11418 0.3   

2008 39.8 6.3   78.6 4.1   163.6 22.8   282.0 33.2   11534 1.0   
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2009 41.3 1.5   87.9 9.3   181.5 17.8   310.7 28.7   10766 -6.7   

IT 46.5 2.4 0.9 123.1 -0.4 5.3 110.5 2.8 1.7 280.1 4.7 5.7 30368 0.1 2.5 

2000 36.4 1.9   129.1 -5.1   97.6 0.4   263.2 -2.9   29872 3.6   

2001 37.9 1.5   127.9 -1.2   100.2 2.6   266.0 2.9   30410 1.8   

2002 39.9 2.0   126.1 -1.8   103.5 3.3   269.4 3.4   30451 0.1   

2003 42.1 2.3   120.2 -5.9   105.9 2.5   268.3 -1.2   30200 -0.8   

2004 44.5 2.3   120.6 0.4   107.0 1.1   272.1 3.8   30422 0.7   

2005 47.8 3.3   123.1 2.6   110.1 3.1   281.1 9.0   30479 0.2   

2006 50.9 3.1   120.2 -3.0   113.2 3.1   284.3 3.2   30972 1.6   

2007 53.5 2.6   115.3 -4.9   119.9 6.7   288.7 4.4   31263 0.9   

2008 54.4 0.8   118.2 3.0   122.7 2.8   295.3 6.7   30666 -1.9   

2009 58.1 3.7   130.1 11.9   124.8 2.0   312.9 17.6   28943 -5.6   

JP 81.5 -0.7 1.9 180.1 8.1 7.6 154.7 -3.2 5.2 416.3 4.2 12.7 35040 0.6 2.7 

2000 86.4 -1.6   147.0 10.5   174.8 -5.8   408.1 3.2   33617 2.7   

2001 85.0 -1.4   154.5 7.5   166.7 -8.0   406.3 -1.8   33583 -0.1   

2002 84.4 -0.6   165.0 10.5   164.7 -2.0   414.1 7.9   33633 0.1   

2003 82.5 -1.8   174.9 9.9   156.1 -8.6   413.5 -0.6   34059 1.3   

2004 80.6 -1.9   182.5 7.6   150.4 -5.7   413.4 -0.1   34975 2.7   

2005 81.1 0.5   191.0 8.5   148.5 -1.9   420.5 7.1   35629 1.9   

2006 80.0 -1.0   189.0 -2.0   151.0 2.5   420.0 -0.5   36355 2.0   

2007 76.9 -3.1   188.1 -0.8   145.0 -6.0   410.1 -9.9   37213 2.4   

2008 77.0 0.1   192.0 3.9   140.6 -4.4   409.7 -0.4   36803 -1.1   

2009 81.0 4.0   217.5 25.4   148.7 8.1   447.2 37.6   34538 -6.2   

MX 5.9 0.2 0.8 31.5 0.4 3.0 11.3 -0.3 1.5 48.7 0.3 3.7 8104 0.9 3.5 

2000 4.7 0.4   31.1 -2.5   12.9 -2.7   48.7 -4.8   7830 5.2   

2001 4.1 -0.6   31.2 0.1   11.1 -1.9   46.4 -2.3   7727 -1.3   

2002 4.2 0.0   33.2 2.0   12.8 1.7   50.1 3.7   7694 -0.4   

2003 5.5 1.3   32.7 -0.4   11.1 -1.8   49.3 -0.8   7718 0.3   

2004 5.5 0.0   31.0 -1.7   9.7 -1.3   46.2 -3.1   7954 3.1   

2005 6.2 0.7   31.2 0.2   9.8 0.1   47.1 0.9   8140 2.3   

2006 7.4 1.3   28.9 -2.3   9.9 0.1   46.2 -0.9   8476 4.1   

2007 8.1 0.6   28.2 -0.7   10.9 1.0   47.2 0.9   8685 2.5   

2008 6.6 -1.5   30.1 1.9   11.9 1.0   48.6 1.4   8717 0.4   

2009 6.7 0.1   37.7 7.6   12.4 0.5   56.8 8.2   8104 -7.0   

NL 109.3 4.9 3.1 65.8 0.2 6.4 128.0 -0.6 4.3 303.1 4.5 8.8 39405 1.2 2.3 

2000 87.0 3.9   67.1 -7.1   139.8 8.5   293.9 5.3   37547 3.2   

2001 90.7 3.7   63.4 -3.7   135.6 -4.2   289.7 -4.2   37982 1.2   

2002 96.2 5.5   65.2 1.7   131.1 -4.5   292.4 2.7   37769 -0.6   

2003 104.0 7.8   67.0 1.9   129.1 -2.0   300.1 7.7   37718 -0.1   

2004 108.8 4.8   67.0 -0.1   126.4 -2.7   302.1 2.0   38427 1.9   

2005 115.1 6.3   65.8 -1.1   126.4 0.0   307.3 5.2   39122 1.8   

2006 118.6 3.6   59.0 -6.9   125.1 -1.3   302.7 -4.6   40385 3.2   

2007 119.1 0.5   56.4 -2.6   121.2 -3.9   296.7 -6.0   41877 3.7   

2008 120.9 1.8   71.4 15.1   119.7 -1.5   312.1 15.4   42467 1.4   

2009 132.3 11.4   75.8 4.4   125.5 5.7   333.6 21.5   40755 -4.0   

NOR 78.8 2.5 5.0 59.8 2.4 4.4 144.0 2.5 8.9 282.6 7.4 10.7 64430 1.0 1.8 

2000 63.6 -5.2   44.1 2.9   141.1 -5.6   248.8 -8.0   60725 2.6   

2001 68.1 4.4   44.7 0.5   133.5 -7.6   246.2 -2.7   61621 1.5   

2002 74.8 6.7   53.4 8.7   137.2 3.7   265.3 19.1   62210 1.0   

2003 79.1 4.3   62.5 9.1   131.0 -6.1   272.5 7.2   62454 0.4   

2004 79.8 0.8   65.3 2.8   139.2 8.2   284.4 11.8   64545 3.3   

2005 80.1 0.3   61.8 -3.4   133.4 -5.8   275.4 -9.0   65767 1.9   

2006 80.6 0.4   68.3 6.4   134.8 1.4   283.6 8.2   66839 1.6   

2007 85.9 5.3   66.9 -1.4   151.9 17.1   304.7 21.1   67906 1.6   

2008 82.3 -3.6   65.6 -1.3   166.7 14.8   314.6 9.9   67088 -1.2   

2009 94.1 11.8   65.1 -0.6   171.3 4.6   330.5 15.8   65143 -2.9   

PL 18.8 2.5 2.7 54.8 1.2 4.4 78.5 0.1 8.2 152.1 3.7 11.8 8035 4.0 2.0 

2000 8.3 0.3   46.9 -2.6   85.9 8.4   141.1 6.1   6825 4.3   
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2001 12.9 4.6   45.9 -1.0   91.2 5.2   149.9 8.8   6908 1.2   

2002 15.9 3.0   57.2 11.4   95.2 4.1   168.4 18.5   7011 1.5   

2003 13.6 -2.3   57.5 0.3   75.4 -19.8   146.6 -21.8   7289 4.0   

2004 14.1 0.4   55.3 -2.3   68.3 -7.1   137.6 -8.9   7682 5.4   

2005 15.8 1.7   56.4 1.2   67.2 -1.0   139.5 1.9   7964 3.7   

2006 19.4 3.6   56.7 0.3   70.3 3.1   146.5 7.0   8466 6.3   

2007 23.7 4.3   53.2 -3.5   74.2 3.9   151.1 4.7   9045 6.8   

2008 31.1 7.4   58.2 5.0   78.9 4.6   168.1 17.0   9508 5.1   

2009 33.0 1.9   61.1 2.9   78.2 -0.7   172.2 4.1   9652 1.5   

POR 90.0 3.9 1.6 79.4 4.0 3.7 189.4 4.6 7.1 358.8 12.5 7.8 18287 0.5 1.8 

2000 74.8 6.2   62.5 0.0   181.3 10.0   318.6 16.1   18003 3.4   

2001 77.5 2.7   66.5 4.0   186.3 4.9   330.2 11.6   18239 1.3   

2002 78.6 1.1   70.3 3.7   183.2 -3.0   332.0 1.8   18245 0.0   

2003 83.5 5.0   73.2 2.9   183.1 -0.1   339.9 7.8   17953 -1.6   

2004 87.6 4.1   78.1 4.9   177.7 -5.4   343.4 3.5   18127 1.0   

2005 91.6 4.0   80.6 2.5   181.4 3.7   353.7 10.3   18186 0.3   

2006 96.2 4.6   85.5 4.9   180.1 -1.3   361.8 8.2   18388 1.1   

2007 100.4 4.2   84.4 -1.1   194.7 14.6   379.5 17.6   18780 2.1   

2008 102.3 1.9   90.1 5.8   209.0 14.3   401.4 22.0   18755 -0.1   

2009 107.4 5.1   102.6 12.4   217.3 8.3   427.4 25.9   18192 -3.0   

SVK 25.1 3.9 3.0 47.4 -1.0 5.4 100.7 -4.7 6.0 173.2 -1.9 9.2 8913 4.5 4.2 

2000 12.7 3.7   60.0 4.7   116.5 -17.8   189.2 -9.4   6980 1.3   

2001 13.3 0.6   60.2 0.2   116.9 0.4   190.4 1.2   7251 3.9   

2002 16.3 3.0   52.6 -7.6   109.6 -7.3   178.6 -11.9   7585 4.6   

2003 17.9 1.6   49.3 -3.3   106.8 -2.8   174.1 -4.5   7947 4.8   

2004 17.5 -0.5   51.8 2.5   100.0 -6.8   169.3 -4.8   8343 5.0   

2005 23.0 5.5   42.2 -9.5   95.8 -4.2   161.1 -8.2   8890 6.6   

2006 30.1 7.1   39.2 -3.0   94.7 -1.2   164.0 2.9   9625 8.3   

2007 34.4 4.3   36.7 -2.5   94.6 -0.1   165.8 1.8   10623 10.4   

2008 38.3 3.9   36.5 -0.2   84.8 -9.8   159.6 -6.2   11229 5.7   

2009 47.7 9.4   45.1 8.6   87.1 2.3   179.9 20.3   10655 -5.1   

ESP 73.2 3.9 2.5 60.2 -0.4 6.7 166.1 8.8 8.3 299.5 12.3 7.8 25642 1.2 2.3 

2000 54.2 3.3   71.1 -3.3   132.6 23.6   257.9 23.6   23903 4.2   

2001 55.5 1.3   66.2 -4.8   141.0 8.4   262.7 4.8   24497 2.5   

2002 59.1 3.6   65.1 -1.1   142.5 1.4   266.6 3.9   24798 1.2   

2003 64.4 5.3   60.5 -4.6   146.4 4.0   271.4 4.7   25146 1.4   

2004 70.4 6.0   59.3 -1.2   153.3 6.9   283.0 11.7   25549 1.6   

2005 77.7 7.2   56.8 -2.5   167.0 13.7   301.4 18.4   26042 1.9   

2006 84.9 7.2   51.6 -5.1   187.7 20.7   324.3 22.8   26677 2.4   

2007 87.7 2.8   47.7 -3.9   196.9 9.1   332.3 8.0   27134 1.7   

2008 88.1 0.4   53.9 6.2   196.8 0.0   338.8 6.5   26935 -0.7   

2009 89.9 1.8   70.1 16.2   196.9 0.1   356.8 18.1   25743 -4.4   

SWE 67.9 3.7 2.6 62.6 -2.9 4.2 181.5 2.2 16.4 312.0 3.0 16.0 40043 1.5 3.1 

2000 51.0 1.8   77.5 -7.5   191.4 17.9   319.9 12.2   36576 4.3   

2001 58.6 7.7   67.6 -9.9   204.9 13.5   331.2 11.2   36939 1.0   

2002 59.7 1.1   65.4 -2.1   197.2 -7.7   322.4 -8.8   37733 2.2   

2003 62.5 2.8   64.0 -1.4   186.0 -11.2   312.6 -9.8   38471 2.0   

2004 65.4 2.9   64.9 0.9   151.7 -34.3   282.0 -30.5   39943 3.8   

2005 69.6 4.2   65.6 0.7   162.3 10.6   297.5 15.4   41041 2.7   

2006 72.6 3.0   58.7 -6.9   161.1 -1.2   292.4 -5.1   42564 3.7   

2007 75.0 2.4   53.7 -5.0   173.0 11.9   301.7 9.3   43650 2.6   

2008 77.7 2.6   53.0 -0.7   191.5 18.5   322.1 20.4   43044 -1.4   

2009 86.6 8.9   56.0 3.0   195.6 4.1   338.2 16.0   40471 -6.0   

CH 119.7 0.5 3.7 51.5 -0.9 3.2 84.0 1.2 4.9 255.2 0.8 7.3 50326 0.9 2.0 

2000 113.9 -2.4   52.4 0.5   83.6 -3.1   249.9 -5.0   48585 3.0   

2001 114.5 0.7   51.2 -1.2   82.8 -0.7   248.6 -1.3   48856 0.6   

2002 117.3 2.8   57.2 5.9   80.5 -2.3   255.0 6.4   48681 -0.4   

2003 123.3 6.0   57.0 -0.2   82.1 1.6   262.4 7.4   48226 -0.9   



The Effects of Debt on Economic Development  Marcel Wächter 

XI 

 

2004 122.7 -0.6   57.9 0.9   77.6 -4.5   258.2 -4.1   49108 1.8   

2005 125.4 2.7   56.4 -1.4   78.8 1.1   260.6 2.4   50083 2.0   

2006 123.4 -2.0   50.2 -6.2   79.2 0.4   252.8 -7.7   51577 3.0   

2007 119.0 -4.4   46.8 -3.4   88.1 8.9   253.9 1.1   52981 2.7   

2008 115.8 -3.1   43.6 -3.2   88.3 0.2   247.7 -6.1   53408 0.8   

2009 121.7 5.9   42.5 -1.1   99.0 10.7   263.2 15.5   51753 -3.1   

UK 96.4 3.7 2.5 55.6 2.5 6.0 112.2 4.5 5.3 264.2 10.7 7.3 37220 1.6 2.8 

2000 75.2 2.3   54.5 -0.1   93.2 5.3   222.9 7.4   33613 4.1   

2001 79.3 4.1   49.3 -5.2   97.5 4.2   226.1 3.1   34538 2.8   

2002 85.9 6.5   48.8 -0.4   101.3 3.8   236.0 9.9   35331 2.3   

2003 92.1 6.3   48.5 -0.3   101.4 0.1   242.1 6.1   36432 3.1   

2004 98.5 6.4   50.8 2.2   104.2 2.8   253.4 11.4   37328 2.5   

2005 100.2 1.7   53.4 2.6   114.9 10.7   268.5 15.0   38391 2.8   

2006 106.6 6.4   53.0 -0.4   123.7 8.8   283.3 14.8   39167 2.0   

2007 108.4 1.8   53.7 0.6   120.0 -3.7   282.0 -1.3   40267 2.8   

2008 108.3 -0.1   64.1 10.4   133.3 13.4   305.7 23.7   39561 -1.8   

2009 110.1 1.8   79.5 15.5   132.7 -0.6   322.3 16.6   37577 -5.0   

US 92.1 2.9 2.4 67.0 2.5 5.5 113.4 1.2 3.3 272.5 6.6 3.8 41483 0.7 2.2 

2000 74.5 1.7   58.3 -6.2   113.9 6.4   246.8 1.9   39544 3.0   

2001 78.2 3.7   58.3 0.0   113.4 -0.5   250.0 3.2   39572 0.1   

2002 83.1 4.9   60.8 2.5   112.7 -0.7   256.7 6.7   39918 0.9   

2003 89.0 5.9   64.1 3.2   107.4 -5.3   260.5 3.8   40585 1.7   

2004 93.5 4.5   65.2 1.1   107.2 -0.2   265.9 5.4   41611 2.5   

2005 97.1 3.6   65.9 0.8   110.3 3.1   273.3 7.4   42502 2.1   

2006 101.1 3.9   65.5 -0.5   112.0 1.7   278.5 5.2   43221 1.7   

2007 102.9 1.8   66.5 1.1   117.1 5.1   286.6 8.1   43612 0.9   

2008 100.3 -2.6   75.5 8.9   119.7 2.6   295.5 8.9   43058 -1.3   

2009 101.6 1.3   89.5 14.0   119.8 0.1   310.8 15.3   41203 -4.3   
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Appendix Table 2: Lagged effects of credit availability indicators on total debt-to-GDP ratio 

Variables   coefficients 

Dependent:              

Lagged total debt-to-GDP ratio        

         

Independent:         

Intercept 1.92*** 2.29*** 1.63*** 1.91*** 2.29*** 1.82*** 

  (24.03) (39.67) (9.72) (27.41) (23.65) (12.71) 

liquid liabilities/GDP 0.88*** 

  (7.46)      

priv. credit by banks/GDP   0.45*** 

    (4.96)     

priv. credit by fin. system/GDP   0.49*** 

     (5.09)    

financial system deposits/GDP   0.88*** 

      (8.21)   

bank credit/bank deposits   0.27** 

       (2.47)  

priv. bond mrkt. cap./GDP   0.53*** 

        (5.22) 

publ. Bond mrkt. cap./GDP   0.12 

              (1.08) 

adjusted R2   0.968 0.967 0.969 0.968 0.961 0.969 

Akaike 
 

-223.64 -225.64 -233.68 -228.85 -187.77 -222.18 

Schwartz   -111.35 -112.62 -120.65 -115.83 -74.75 -119.94 

The coefficients show the one period lagged impact of a change in the different measures of credit availability on total debt-

to-GDP ratio. It can be interpreted as the percentage point change in the debt-to-GDP ratio if the explanatory variable 

changes by one percentage point. Numbers in parentheses are t-values. For their calculation robust standard errors have been 

used. */**/*** indicate 10%/5%/1% significance levels. 

Source: own calculations based on underlying OECD and Worldbank data (cf. data chapter). 

 

This table is for the interested reader who is skeptical about the contemporaneous impact of credit 

availability indicators on debt-to-GDP ratios (shown in chapter 5, table 3). The coefficients do not 

fundamentally differ compared to table 3. Hence, there might be a lag effect which, intuitively, is even 

more likely than a contemporaneous one (assuming non perfect markets). However, the aim here is to 

show that credit availability influences indebtedness which is confirmed by the data but also several 

studies. 
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Appendix Table 3: Relationship between bond markets and debt 

Variables   coefficients 

Dependent:  no lag one period lag no lag one period lag     

debt-to-GDP ratio  private debt-to-GDP government debt-to-GDP priv. bond mrkt. Cap. 

            

Independent:            

Intercept 1.13*** 0.98*** 0.38*** 0.34*** 0.41*** 

  (8.92) (8.19) (13.36) (14.47)  (8.60) 

priv. bond mrkt. cap./GDP 0.67*** 0.75***     

  (5.87) (7.01)       

publ. bond mrkt. cap./GDP     0.65*** 0.73*** 0.01 

        (17.90) (18.58)   (0.10) 

adjusted R2   0.958 0.958 0.977 0.977 (correl.) 0.000 

Akaike 
 

-231.39 -238.88 -644.02 -661.21 
  

Schwartz   -132.44 -139.93 -535.43 -552.62     

The coefficients show the impact of a change in private bond market capitalization/GDP on private debt-to-GDP ratio but 

also public bond market capitalization/GDP on government debt-to-GDP ratio. The last column displays the relationship 

between private and public bond market capitalization/GDP. It can be interpreted as the percentage point change in the debt-

to-GDP ratio if the explanatory variable changes by one percentage point. Numbers in parentheses are t-values. For their 

calculation robust standard errors have been used. */**/*** indicate 10%/5%/1% significance levels. 

Source: own calculations based on underlying OECD and Worldbank data (cf. data chapter). 

 

There is a significant positive relationship between the private bond market capitalization and the 

private debt-to-GDP ratio. A very similar relationship is observable for the impact of the relative 

public bond market capitalization on the government debt-to-GDP ratio. A 1% increase in the bond 

market/GDP ratio lifts the debt-to-GDP ratio at around 0.67% in the contemporaneous case. 

Considering a delayed impact by one period the figure lies at around 0.75%. The last column points 

out that there is no correlation between private and public bond market capitalization (at least for the 

10 year observation period used here). 
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Appendix Table 4: Effects of private debt-to-GDP on GDP per capita 

Variables   coefficients 

Dependent:   no lag one period lag two periods lag 

GDP per capita             

             

Independent:             

Intercept 34.137*** 34.542*** 36.495*** 

  (33.60) (35.42) (33.31) 

Private debt/GDP 4.995*** 4.818*** 3.558*** 

  (6.02) (5.97) (3.86) 

Squared private debt/GDP -2.145*** -2.169*** -1.761*** 

    (-6.34) (-6.76) (-4.74) 

The coefficients show the impact of a one unit change in private debt-to-GDP ratio on GDP per capita. Numbers in 

parentheses are t-values. Robust standard errors have been used. */**/*** indicate 10%/5%/1% significance levels. 

Source: own calculations based on underlying OECD and World Bank data (cf. data chapter). 

 

Since physical capital and labor are the main ingredients to produce goods and services, the log-log 

regressions control for them. Sometimes (e.g. Barro and Sala-i-Martin, 2004) only capital and labor 

are used as input factors (TFP is not included). The following tables rely on the variables’ natural 

logarithm is that the Cobb-Douglas production function is an exponential equation. Thus, by using the 

natural logarithm the equation becomes linear and can be estimated more easily and accurately: 

 

ln � = � ln � + �1 − �
 ln � + �1 − �
 ln � , 0 < � < 1 
 

Appendix Figure 2: GDP departures at total debt-to-GDP ratios relative to the 100% case 

 

The graph shows GDP per capita at various total debt levels relative to the base case with a debt-to-GDP ratio of 100%. The 

terms no lag, one period lag and two periods lag refer to the debt-to-GDP ratios meaning that they alter the dependent 

variable contemporaneously, with a delay of one year or with a delay of two years. The function is logarithmic; debt-to-GDP 

ratios and growth rate were adjusted (using the antilog) to display it in a more comprehensive way. 

Source: own regressions based on underlying OECD and World Bank data (cf. data chapter). 
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Appendix Table 5: Effects of debt-to-GDP on log GDP with additional control variables 

Variables   coefficients 

Dependent:  no lag one period lag 

log GDP          

          

Independent:          

Intercept 2.957 1.576*** 4.403*** 1.432 1.461*** 4.545*** 

  (1.58) (15.95) (13.61) (0.86) (20.67) (16.52) 

log debt/GDP 0.293 0.276 0.246 0.547*** 0.533*** 0.552*** 

  (1.43) (1.37) (1.26) (5.82) (5.96) (5.66) 

log squared debt/GDP -0.190 -0.200 -0.172 -0.394*** -0.404*** -0.385*** 

  (-1.50) (-1.64) (-1.48) (-7.00) (-7.35) (-6.57) 

log physical capital 0.311*** 0.311*** 0.235*** 0.335*** 0.333*** 0.287*** 

  (6.33) (6.25) (3.59) (8.59) (8.93) (6.08) 

log employment 0.524*** 0.441*** 0.488*** 0.588*** 0.507*** 0.560*** 

  (5.44) (4.42) (4.68) (6.93) (5.75) (5.97) 

log trade integration   -0.090** -0.056 -0.089** -0.084** 

    (-2.01) (-1.19)  (-2.43) (-2.25) 

avg. education expenses/GDP   -6.252 -0.012 3.080 -4.934 

    (-1.48) (-0.00)  (0.82) (-1.02) 

log fin. system deposits/GDP   -0.028 -0.071** 

     (-0.72)   (-2.15) 

log bank credit/bank deposits   0.073* 0.038* 

        (2.16)     (1.67) 

adjusted R2   1.000 1.000 1.000 1.000 1.000 1.000 

Akaike 
 

-881.90 -884.75 -896.84 -942.67 -947.11 -948.88 

Schwartz   -758.13 -757.54 -757.33 -818.90 -819.90 -809.37 

The coefficients show the impact of a one unit change in an independent variable on log GDP (log is the abbreviation for the 

natural logarithm). A one unit change in debt-to-GDP ratios equals a 100 percentage point change. The terms no lag, one 

period lag and two periods lag refer to the debt-to-GDP ratios meaning that they alter the dependent variable 

contemporaneously, with a delay of one year or with a delay of two years. Numbers in parentheses are t-values. For their 

calculation robust standard errors have been used. */**/*** indicate 10%/5%/1% significance levels. 

Source: own calculations based on underlying OECD and World Bank data (cf. data chapter). 
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Appendix Table 6: Effects of total debt on GDP per capita growth 

Variables   coefficients 

Dependent:  no lag one period lag two periods lag 

GDP per capita growth           

            

Independent:            

Intercept 0.272*** -0.017 0.261*** -0.014 0.311*** 0.000 

  (4.18) (-0.89) (3.58) (-0.66) (4.14) (0.01) 

Total debt/GDP -0.149*** 0.000 -0.153*** 0.001 -0.210*** 0.002 

  (-3.48) (-0.17) (-3.00) (0.51) (-3.91) (0.64) 

Squared total debt/GDP 0.021*** 0.000 0.024*** 0.000 0.035*** 0.000 

  (2.99) (0.11) (2.69) (-0.70) (3.62) (-0.88) 

log physical capital growth   0.340***   0.340*** 0.344*** 

    (93.64)   (95.11)  (76.76) 

log employment growth   0.652***   0.652*** 0.652*** 

    (52.62)   (53.38)  (54.90) 

log population growth   -0.995***   -0.998*** -1.005*** 

    (-63.15)   (-67.66)  (-61.25) 

log TFP growth   0.662***   0.663*** 0.661*** 

    (81.54)   (88.16)  (93.10) 

log education expenses/GDP   0.002   0.001 0.000 

    (0.99)   (0.70)  (-0.02) 

log trade integration/GDP 

  

0.002*   0.001* 0.001 

    (1.86)   (1.78)  (1.32) 

log fin. system deposits/GDP   0.000   0.000 0.000 

    (-0.71)   (-0.81)  (-0.48) 

log bank credit/bank deposits   0.000   0.000 0.000 

      (-1.19)   (-1.12)   (-0.10) 

adjusted R2   0.785 1.000 0.770 1.000 0.794 1.000 

Akaike 
 

-1245.28 -2606.67 -1229.36 -2607.78 -1123.07 -2333.80 

Schwartz   -1128.39 -2462.83 -1112.47 -2463.93 -1013.09 -2197.76 

The coefficients show the impact of a one unit change in debt-to-GDP ratio on GDP per capita growth. A one unit change in 

debt-to-GDP ratios equals a 100 percentage point change. The terms no lag, one period lag and two periods lag refer to the 

debt-to-GDP ratios meaning that they alter the dependent variable contemporaneously, with a delay of one year or with a 

delay of two years. Numbers in parentheses are t-values. For their calculation robust standard errors have been used. */**/*** 

indicate 10%/5%/1% significance levels. 

Source: own calculations based on underlying OECD and World Bank data (cf. data chapter). 
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Appendix Figure 3: Debt-to-GDP ratios and the respective GDP per capita growth rates 

 

The graph shows of how the fraction of debt per unit of output affects GDP per capita growth. Due to the inclusion of dummy 

variables the base country is USA in year 2000. The pattern is the same for the other countries since a dummy variable 

induces a parallel shift of the graph. 

Source: own regressions based on underlying OECD and World Bank data (cf. data chapter). 

 

 

 

 

 

  

-5%

0%

5%

10%

15%

20%

25%

30%

35%

0
%

2
0
%

4
0
%

6
0
%

8
0
%

1
0
0
%

1
2
0
%

1
4
0
%

1
6
0
%

1
8
0
%

2
0
0
%

2
2
0
%

2
4
0
%

2
6
0
%

2
8
0
%

3
0
0
%

3
2
0
%

3
4
0
%

3
6
0
%

3
8
0
%

4
0
0
%

G
D
P
 p
er
 c
a
p
it
a
 g
ro
w
th

no lag

one period lag

two periods lag



The Effects of Debt on Economic Development  Marcel Wächter 

XVIII 

 

Appendix Table 7: Effects of total debt on GDP per capita growth (continued) 

Variables   coefficients 

Dependent:  no lag one period lag two periods lag 

GDP per capita growth           

            

Independent:            

Intercept 0.103** -0.470* 0.093** -0.484 0.101*** -0.408 

  (2.74) (-1.74) (2.56) (-1.54) (2.81) (-1.12) 

Total debt/GDP -0.044* -0.170*** -0.033 -0.170*** -0.045* -0.204*** 

  (-1.74) (-5.86) (-1.25) (-4.39) (-1.67) (-5.28) 

Squared total debt/GDP 0.003 0.027*** 0.000 0.032*** 0.003 0.039*** 

  (0.79) (5.65) (0.06) (4.81) (0.46) (5.58) 

log physical capital growth   0.120**   0.121** 0.192*** 

    (2.30)   (2.03)  (2.69) 

log employment growth   0.490***   0.548*** 0.599*** 

    (3.84)   (4.06)  (5.12) 

log population growth   -1.644***   -1.417*** -1.407*** 

    (-3.81)   (-3.08)  (-2.74) 

log TFP growth 0.511***   0.554***   0.595*** 

  (6.92)   (7.73)   (0.00)  

log trade integration/GDP   0.031*   0.034* 0.026 

    (1.71)   (1.77)  (1.32) 

log education spending 

  

0.083***   0.081** 0.074* 

    (2.93)   (2.39)  (1.91) 

log fin. system deposits/GDP   0.030**   0.017 0.019 

    (2.09)   (1.16)  (1.17) 

log bank credit/bank deposits   -0.007   -0.013 -0.012 

      (-1.00)   (-1.59)   (-1.04) 

adjusted R2   0.881 0.865 0.887 0.855 0.905 0.874 

Akaike 
 

-1380.23 -1327.87 -1392.68 -1311.95 -1281.98 -1199.71 

Schwartz   -1259.90 -1187.45 -1272.35 -1171.53 -1168.67 -1066.98 

The coefficients show the impact of a one unit change in debt-to-GDP ratio on GDP per capita growth. A one unit change in 

debt-to-GDP ratios equals a 100 percentage point change. The terms no lag, one period lag and two periods lag refer to the 

debt-to-GDP ratios meaning that they alter the dependent variable contemporaneously, with a delay of one year or with a 

delay of two years. Numbers in parentheses are t-values. For their calculation robust standard errors have been used. */**/*** 

indicate 10%/5%/1% significance levels. 

Source: own calculations based on underlying OECD and World Bank data (cf. data chapter). 
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Appendix Table 8: Effects of all debt-to-GDP ratios on GDP per capita growth (logarithmic) 

Variables   coefficients 

Dependent:  no lag one period lag two periods lag 

log GDP per capita growth           

            

Independent:            

Intercept 0.018   0.011   -0.038 

  (0.42)   (0.25)   (-0.82)  

log household debt/GDP 0.000   0.000   -0.004 

  (0.03)   (-0.13)   (-0.63)  

log (household debt/GDP)^2 0.000   0.001   0.001 

  (0.13)   (0.45)   (0.41)  

log corporate debt/GDP -0.002   0.001   0.003 

  (-0.83)   (0.23)   (0.77)  

log (corporate debt/GDP)^2 -0.008***   -0.007***   -0.006*** 

  (-3.47)   (-3.23)   (-2.93)  

log government debt/GDP -0.006   -0.009**   -0.012** 

  (-1.48)   (-2.02)   (-2.26)  

log (gov. debt/GDP)^2 0.003   0.000   -0.002 

  (1.32)   (0.13)   (-0.52)  

log physical capital growth 0.161***   0.144***   0.228*** 

  (2.93)   (2.29)   (3.13)  

log employment growth 0.618***   0.660***   0.699*** 

  (3.55)   (3.82)   (4.13)  

log population growth -1.415***   -1.645***   -1.871*** 

  (-4.57)   (-4.57)   (-4.76)  

log education expenses/GDP -0.003   -0.005   -0.005 

  (-0.43)   (-0.56)   (-0.60)  

log trade integration/GDP 0.003   0.002   0.001 

  (1.27)   (0.75)   (0.49)  

log fin. system deposits/GDP -0.005   -0.004   0.001 

  (-0.97)   (-0.74)   (0.10)  

log bank credit/bank deposits -0.012**   -0.010**   -0.008 

  (-2.35)   (-2.16)   (-1.43)  

log GDP per capita 0.004   0.005   0.009 

    (0.97)   (0.56)   (0.84)   

adjusted R2   0.818   0.809   0.818   

Akaike 
 

-1276.61   -1264.38   -1139.76 
 

Schwartz   -1194.41   -1182.18   -1063.45   

The coefficients show the impact of a one unit change in debt-to-GDP ratio on GDP per capita growth (all in logarithmic 

terms). The terms no lag, one period lag and two periods lag refer to the debt-to-GDP ratios meaning that they alter the 

dependent variable contemporaneously, with a delay of one year or with a delay of two years. Columns 1, 3 and 5 are 

estimates based on total debt-to-GDP ratios, columns 2, 4 and 6 private debt-to-GDP ratios. Numbers in parentheses are t-

values. For their calculation robust standard errors have been used. */**/*** indicate 10%/5%/1% significance levels. 

 

 



The Effects of Debt on Economic Development  Marcel Wächter 

XX 

 

Appendix Figure 4: Per capita growth departures for private debt-to-GDP ratios 

 

The graph shows GDP per capita growth at various private debt levels relative to the base case with a debt-to-GDP ratio of 

100%. The terms no lag, one period lag and two periods lag refer to the debt-to-GDP ratios meaning that they alter the 

dependent variable contemporaneously, with a delay of one year or with a delay of two years. The function is logarithmic; 

debt-to-GDP ratios and growth rate were adjusted (using the antilog) to display it in a more comprehensive way. 

Source: own regressions based on underlying OECD and World Bank data (cf. data chapter). 
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Appendix Table 9: Effects of debt-to-GDP on consumption per capita 

Variables   coefficients 

Dependent:  no lag one period lag two periods lag 

consumption per capita            

             

Independent:             

Intercept 29.056*** 28.126*** 29.617*** 28.761*** 30.635*** 30.021*** 

  (28.67) (23.97) (28.07) (23.67) (28.69) (21.88) 

Private debt/GDP 3.641***   3.468***   3.204*** 

  (4.50)   (3.95)   (3.68)  

Squared private debt/GDP -1.016***   -1.106***   -1.140*** 

  (-3.14)   (-3.26)   (-3.57)  

Household debt/GDP   2.830***   2.834***   2.892*** 

    (3.01)   (2.92)   (2.65) 

Squared household debt/GDP   1.212**   1.294**   1.004 

    (2.10)   (2.22)   (1.44) 

Corporate debt/GDP   4.235***   3.131**   2.149 

    (3.96)   (2.52)   (1.59) 

Squared corporate debt/GDP   -1.492***   -1.294***   -1.078** 

    (-3.98)   (-2.91)   (-2.36) 

Government debt/GDP   -0.457   0.228   0.726 

    (-0.29)   (0.11)   (0.32) 

Squared government debt/GDP   0.505   0.292   -0.041 

      (1.05)   (0.39)   (-0.05) 

adjusted R2   0.996 0.997 0.996 0.996 0.997 0.997 

Akaike 
 

3675.38 3653.08 3682.83 3662.22 3286.40 3272.29 

Schwartz   3792.27 3783.72 3799.72 3792.87 3396.38 3395.61 

The coefficients show the impact of a one unit change in debt-to-GDP ratio on consumption per capita. A one unit change in 

debt-to-GDP ratios equals a 100 percentage point change. The terms no lag, one period lag and two periods lag refer to the 

debt-to-GDP ratios meaning that they alter the dependent variable contemporaneously, with a delay of one year or with a 

delay of two years. Numbers in parentheses are t-values. For their calculation robust standard errors have been used. */**/*** 

indicate 10%/5%/1% significance levels. 

Source: own calculations based on underlying OECD and World Bank data (cf. data chapter). 
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Appendix Table 10: Effects of debt-to-GDP on investment per capita 

Variables   coefficients 

Dependent:  no lag one period lag two periods lag 

investment per capita            

             

Independent:             

Intercept 5.462*** 7.620*** 5.814*** 6.813*** 6.545*** 6.415*** 

  (7.19) (9.33) (7.28) (7.94) (8.43) (6.75) 

Private debt/GDP 1.508**   1.394**   0.955 

  (2.40)   (2.04)   (1.47)  

Squared private debt/GDP -0.379   -0.471   -0.480* 

  (-1.41)   (-1.60)   (-1.76)  

Real interest rate -1.888 -0.846 -0.844 -0.017 -0.753 0.402 

  (-1.13) (-0.51) (-0.52) (-0.01) (-0.39) (0.21) 

Household debt/GDP   1.829**   1.943**   0.801 

    (2.35)   (2.29)   (0.93) 

Squared household debt/GDP   -0.815*   -1.015**   -0.565 

    (-1.83)   (-2.20)   (-1.02) 

Corporate debt/GDP   0.242   0.433   1.086 

    (0.30)   (0.47)   (1.14) 

Squared corporate debt/GDP   0.046   -0.185   -0.612* 

    (0.15)   (-0.51)   (-1.75) 

Government debt/GDP   -2.119**   -0.465   0.919 

    (-2.17)   (-0.36)   (0.60) 

Squared government debt/GDP   0.237   -0.263   -0.850 

      (0.77)   (-0.56)   (-1.61) 

adjusted R2   0.975 0.976 0.974 0.974 0.975 0.975 

Akaike 
 

3509.40 3498.00 3515.22 3515.18 3156.55 3158.44 

Schwartz   3629.74 3632.08 3635.56 3649.27 3269.86 3285.09 

The coefficients show the impact of a one unit change in debt-to-GDP ratio on investment per capita. A one unit change in 

debt-to-GDP ratios equals a 100 percentage point change. The terms no lag, one period lag and two periods lag refer to the 

debt-to-GDP ratios meaning that they alter the dependent variable contemporaneously, with a delay of one year or with a 

delay of two years. Numbers in parentheses are t-values. For their calculation robust standard errors have been used. */**/*** 

indicate 10%/5%/1% significance levels. 

Source: own calculations based on underlying OECD and World Bank data (cf. data chapter). 
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Appendix Table 11: Effects of debt-to-GDP on consumption per capita (total debt) 

Variables   coefficients 

Dependent:  no lag one period lag two periods lag 

consumption per capita       

        

Independent:        

Intercept 30.251*** 30.680*** 31.974*** 

  (24.40) (24.68) (24.85) 

Total debt/GDP 1.940** 1.836** 1.502 

  (2.39) (1.99) (1.52) 

Squared total debt/GDP -0.178 -0.196 -0.193 

  (-1.17) (-1.04) (-0.93) 

adjusted R2   0.996 0.996 0.997 

Akaike 
 

3675.38 3682.83 3286.40 

Schwartz   3792.27 3799.72 3396.38 

The coefficients show the impact of a one unit change in debt-to-GDP ratio on consumption per capita. A one unit change in 

debt-to-GDP ratios equals a 100 percentage point change. The terms no lag, one period lag and two periods lag refer to the 

debt-to-GDP ratios meaning that they alter the dependent variable contemporaneously, with a delay of one year or with a 

delay of two years. Numbers in parentheses are t-values. For their calculation robust standard errors have been used. */**/*** 

indicate 10%/5%/1% significance levels. 

Source: own calculations based on underlying OECD and World Bank data (cf. data chapter). 

 

Appendix Table 12: Effects of debt-to-GDP on investment per capita (total debt, incl. interest) 

Variables   coefficients 

Dependent:  no lag one period lag two periods lag 

investment per capita       

        

Independent:        

Intercept 5.215*** 5.283*** 6.083*** 

  (5.92) (5.75) (6.03) 

Total debt/GDP 1.697*** 1.836*** 1.510* 

  (2.79) (2.63) (1.88) 

Squared total debt/GDP -0.306*** -0.375** -0.390** 

  (-2.64) (-2.54) (-2.18) 

Real interest rate -0.827 -0.398 -0.117 

  (-0.52) (-0.24) (-0.06) 

adjusted R2   0.974 0.978 0.976 

Akaike 
 

3512.58 3512.77 3151.76 

Schwartz   3632.91 3633.11 3265.07 

The coefficients show the impact of a one unit change in debt-to-GDP ratio on investment per capita. A one unit change in 

debt-to-GDP ratios equals a 100 percentage point change. The terms no lag, one period lag and two periods lag refer to the 

debt-to-GDP ratios meaning that they alter the dependent variable contemporaneously, with a delay of one year or with a 

delay of two years. Numbers in parentheses are t-values. For their calculation robust standard errors have been used. */**/*** 

indicate 10%/5%/1% significance levels. 

Source: own calculations based on underlying OECD and World Bank data (cf. data chapter).  



The Effects of Debt on Economic Development  Marcel Wächter 

XXIV 

 

Appendix Table 13: Effects of debt-to-GDP on physical capital per capita 

Variables   coefficients 

Dependent:  no lag one period lag two periods lag 

Physical capital per capita            

             

Independent:             

Intercept 46.39*** 43.99*** 47.16*** 47.39*** 47.89*** 49.48*** 

  (15.11) (14.82) (15.35) (15.59) (17.24) (14.94) 

Total debt/GDP 0.38   0.03   0.87 

  (0.17)   (0.01)   (0.36)  

Squared total debt/GDP 0.29   0.32   0.04 

  (0.61)   (0.58)   (0.06)  

Household debt/GDP   7.80***   7.05**   8.28** 

    (2.62)   (2.25)   (2.55) 

Squared household debt/GDP   1.81   1.17   -0.19 

    (1.26)   (0.79)   (-0.12) 

Corporate debt/GDP   3.72   3.53   4.08 

    (1.20)   (1.14)   (1.24) 

Squared corporate debt/GDP   -1.11   -0.91   -1.28 

    (-0.98)   (-0.76)   (-1.03) 

Government debt/GDP   -9.85***   -14.49***   -16.83*** 

    (-3.79)   (-4.90)   (-4.20) 

Squared government debt/GDP   3.35***   5.43***   5.84*** 

      (3.09)   (4.92)   (4.24) 

adjusted R2   0.996 0.997 0.996 0.997 0.996 0.998 

Akaike 
 

4034.86 3969.04 4037.98 3969.01 3621.81 3549.22 

Schwartz   4151.75 4099.69 4154.87 4099.66 3731.79 3672.53 

The coefficients show the impact of a one unit change in debt-to-GDP ratio on physical capital per capita. A one unit change 

in debt-to-GDP ratios equals a 100 percentage point change. The terms no lag, one period lag and two periods lag refer to the 

debt-to-GDP ratios meaning that they alter the dependent variable contemporaneously, with a delay of one year or with a 

delay of two years. Numbers in parentheses are t-values. For their calculation robust standard errors have been used. */**/*** 

indicate 10%/5%/1% significance levels. 

Source: own calculations based on underlying OECD and World Bank data (cf. data chapter). 
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Appendix Table 14: Effects of debt-to-GDP on total factor productivity 

Variables   coefficients 

Dependent:  no lag one period lag two periods lag 

Total factor productivity            

             

Independent:             

Intercept 67.54*** 63.83*** 65.21*** 63.59*** 68.23*** 70.38*** 

  (20.17) (17.17) (19.56) (16.56) (23.11) (16.04) 

Total debt/GDP 7.73***   9.84***   7.50*** 

  (2.76)   (3.34)   (2.80)  

Squared total debt/GDP -1.97***   -2.46***   -1.98*** 

  (-3.18)   (-3.61)   (-2.99)  

Household debt/GDP   7.53**   7.70**   6.64** 

    (2.45)   (2.52)   (2.00) 

Squared household debt/GDP   -3.41**   -2.27   -1.28 

    (-2.36)   (-1.47)   (-0.75) 

Corporate debt/GDP   8.93**   8.38*   -0.54 

    (2.09)   (1.87)   (-0.1) 

Squared corporate debt/GDP   -5.17***   -5.23***   -1.81 

    (-3.38)   (-3.18)   (-0.93) 

Government debt/GDP   5.95   5.86   4.15 

    (1.64)   (1.50)   (0.84) 

Squared government debt/GDP   -1.70   -1.75   -0.74 

      (-1.43)   (-1.11)   (-0.40) 

adjusted R2   0.994 0.994 0.994 0.994 0.995 0.995 

Akaike 
 

4157.37 4153.43 4158.23 4151.56 3734.39 3731.94 

Schwartz   4274.27 4284.07 4275.13 4282.20 3844.37 3855.25 

The coefficients show the impact of a one unit change in debt-to-GDP ratio on total factor productivity. A one unit change in 

debt-to-GDP ratios equals a 100 percentage point change. The terms no lag, one period lag and two periods lag refer to the 

debt-to-GDP ratios meaning that they alter the dependent variable contemporaneously, with a delay of one year or with a 

delay of two years. Numbers in parentheses are t-values. For their calculation robust standard errors have been used. */**/*** 

indicate 10%/5%/1% significance levels. 

Source: own calculations based on underlying OECD and World Bank data (cf. data chapter). 
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Appendix Table 15: Effects of private debt-to-GDP on physical capital and TFP 

Variables   coefficients 

Dependent:  no lag one period lag two periods lag 

per capita  capital TFP capital TFP capital TFP 

             

Independent:             

Intercept 38.36*** 68.02*** 39.49*** 67.54*** 39.57*** 71.77*** 

  (12.45) (22.52) (12.98) (23.21) (13.09) (23.92) 

Private debt/GDP 7.55*** 7.90*** 6.86*** 8.40*** 7.83*** 4.62* 

  (3.03) (3.11) (2.64) (3.32) (2.89) (1.74) 

Squared private debt/GDP -1.80* -4.59*** -1.60 -4.88*** -2.07* -3.21*** 

  (-1.81) (-4.29) (-1.47) (-4.53) (-1.83) (-2.69) 

adjusted R2   0.997 0.994 0.997 0.994 0.997 0.995 

Akaike 
 

4010.72 4157.37 4014.00 4158.23 3597.71 3734.39 

Schwartz   4127.62 4274.27 4130.90 4275.13 3707.69 3844.37 

The coefficients show the impact of a one unit change in private debt-to-GDP ratio on physical capital (columns 1, 3 and 5) 

and TFP (columns 2, 4 and 6). A one unit change in debt-to-GDP ratios equals a 100 percentage point change. The terms no 

lag, one period lag and two periods lag refer to the debt-to-GDP ratios meaning that they alter the dependent variable 

contemporaneously, with a delay of one year or with a delay of two years. Numbers in parentheses are t-values. For their 

calculation robust standard errors have been used. */**/*** indicate 10%/5%/1% significance levels. 

Source: own calculations based on underlying OECD and World Bank data (cf. data chapter). 
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Appendix Table 16: Effects of debt-to-GDP on GDP excluding Mexico from the sample 

Variables   coefficients 

Dependent:  no lag one period lag two periods lag 

GDP per capita             

             

Independent:             

Intercept 35.772*** 36.469*** 35.697*** 35.051*** 37.038*** 39.435*** 

  (32.41) (28.93) (30.40) (28.36) (30.91) (25.93) 

Total debt/GDP 3.909***   4.146***   3.688*** 

  (4.71)   (4.57)   (3.87)  

Squared total debt/GDP -0.960***   -1.051***   -1.026*** 

  (-5.49)   (-5.37)   (-4.87)  

Household debt/GDP   2.814***   3.350***   2.657** 

    (2.79)   (3.12)   (2.11) 

Squared household debt/GDP   -1.212   -1.123   -0.824 

    (-1.45)   (-1.33)   (-0.85) 

Corporate debt/GDP   5.382***   4.115**   1.575 

    (3.71)   (2.53)   (0.81) 

Squared corporate debt/GDP   -2.373***   -2.132***   -1.312** 

    (-4.85)   (-3.86)   (-2.00) 

Government debt/GDP   -2.254   -2.411   -2.312 

    (-1.49)   (-1.37)   (-1.27) 

Squared government debt/GDP   -0.012   0.299   0.351 

      (-0.02)   (0.42)   (0.51) 

adjusted R2   0.998 0.998 0.998 0.998 0.998 0.998 

The table is essentially the same as table 5. However, estimations here are obtained by excluding Mexico from the sample. 

Source: own calculations based on underlying OECD and World Bank data (cf. data chapter). 
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Appendix Table 17: Comparison of OLS, fixed effects LSDV and REM (logarithmic specification) 

Variables   coefficients 

Dependent:  no lag one period lag 

log GDP  OLS no 

dummy 

two-way 

fixed-effects 

LSDV 

two-way 

random 

effects model 

OLS no 

dummy 

two-way 

fixed-effects 

LSDV 

two-way 

random 

effects model 
  

Independent:          

Intercept -11.845*** 2.957 -7.280*** -11.907*** 1.432 -7.479*** 

  (-42.69) (1.58) (-11.06) (-43.35) (0.86) (-11.71) 

log total debt/GDP -0.052 0.293 0.246*** -0.044 0.547*** 0.529*** 

  (-1.17) (1.43) (3.40) (-1.00) (5.82) (8.01) 

log squared total debt/GDP -0.063 -0.190 -0.146*** -0.081 -0.394*** -0.364*** 

  (-1.32) (-1.50) (-3.41) (-1.63) (-7.00) (-8.08) 

R2   0.982 1.000   0.982 1.000   

Akaike 
 

-79.85 -881.90   -80.67 -942.67 
 

Schwartz 
 

-62.65 -758.13   -63.48 -818.90 
 

Hausman Test (m Value)     110.73***     157.30*** 

The table is used to compare OLS, LSDV and REM models. Columns 1, 2 and 3 show the contemporaneous specification, 

columns 4, 5 and 6 the one period lagged models. Numbers in parentheses are t-values. For their calculation robust standard 

errors have been used. */**/*** indicate 10%/5%/1% significance levels. 

Source: own calculations based on underlying OECD and World Bank data (cf. data chapter). 
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Appendix Figure 5: Example of a stationarity test based on the log-log regression in chapter 6.2 

 

The graph shows the histogram of residuals, the white noise probabilities but also ACF and PACF. The plots for all 

logarithmic growth regressions are the same; the example plot is just from the first regression log GDP growth on log debt-

to-GDP ratio plus its squared term, controlled for several factors in the contemporaneous specification. The results imply 

residuals to be normally distributed and white noise. Moreover, correlation functions indicate the time series to be stationary. 

Source: Regression output obtained from SAS Enterprise Guide 

 


