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Abstract 

The purpose of this thesis is to examine the effects of macroeconomic indicators on 

the government debt of Portugal, Italy, Ireland, Greece and Spain (PIIGS), based on 

the data from 1990 to 2010 and employed a panel data model. The research finds that 

the macroeconomic conditions of the PIIGS are all deteriorated to some extent, and 

these deteriorations lead the accumulation of government debt. The expansionary 

fiscal policy is an important factor that accounts for the high debt ratio of the PIIGS. 

On the other hand, the discrepancy between the unified monetary policy and the 

separated fiscal policy obstructs the adjustment mechanism by the individual 

government, and leads the exchange rate and interest rate instruments not efficient.  
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1. Introduction 

1.1 Background 

Since 8th December 2009, the three major credit rating agencies Standard and Poor’s, 

Moody’s Investor Services, and Fitch Ratings all downgraded Greek sovereign credit; 

the world began to pay attention to the sovereign debt crisis of the European countries.  

Up to nowadays, the European sovereign debt crisis has been lasting for more than 

two years, and has turned into the most difficult challenge to the EMU (Economic and 

Monetary Union) since its inception in 1999 (Eichler, 2010; Trichet, 2010) and 

threatens the stability of the Euro Union (Eichler 2012). In the Euro area, Portugal, 

Italy, Ireland, Greece and Spain, also called the PIIGS, were most heavily suffered in 

the crisis. Greece was the first country in which it was revealed that the proportion of 

government debt to GDP increasing constantly, and the default risk was high. The 

investors lost confidence in the government bonds issued by Greece. Expectation on 

the economic growth of Greece was dropped significantly. Candelon and Palm (2010) 

predicted that the sovereign debt crisis would spread rapidly among the Euro area. 

Portugal, Italy, Ireland and Spain followed the step of Greece. As Featherstone (2011) 

noted, Greek sovereign debt crisis not only exposes the weakness in governance 

capability of Greece itself, but also extends to the whole Euro area. This crisis does 

not resemble the Sub-prime crisis in 2008, which spread all over the world quickly; it 

developed gradually, and involved more and more the Euro area countries.  

 

1.2 The Maastricht Criteria 

The Maastricht Treaty, which was signed on 7 February 1992 in Maastricht, is the 

milestone of the establishment of European Union, and led the creation of the single 

European currency- euro (Featherstone and Dyson, 1999). The treaty sets out four 
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criteria that must be met by European countries which want to adopt the euro instead 

of their currency. These four criteria are called the Maastricht criteria, also known as 

the euro convergence criteria, and they were designed to examine whether a candidate 

European country is qualified based on the performance of economy. Based on Article 

121(1) of the Maastricht Treaty, the four main criteria to judge the qualification of the 

candidate European country are: inflation rate; public finance, including government 

deficit and government debt; exchange rate; long-term interest rate. Although the 

Maastricht criteria were designed to judge the qualification of a candidate country, the 

criteria are still useful to describe the economic conditions of PIIGS (Wolf, 2012). 

 

Inflation rate is one of the most important indicators that reflect the health of a 

currency (Carmen et al., 2010). In the Maastricht Treaty, the inflation rate of the 

European country should be no more than 1.5 percentage points higher than the 

average level of the three EU countries which have lowest inflation rate. Table 1 

presents the recent 10 years inflation rates of the PIIGS and Euro area 15 countries. 

Because the countries with lowest inflation rate are changing all the years, here I 

choose the average level of the Euro area 15 countries to be benchmark. 

 

Table 1: Inflation rates                                    

 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

Portugal  4.4 3.6 3.3 2.4 2.3 3.1 2.5 2.6 -0.8 1.4 

Italy 2.8 2.5 2.7 2.2 2 2.1 1.8 3.3 0.8 1.5 

Ireland 5.3 5.2 5.2 6.5 6.3 6.4 6.4 4.1 -0.3 1.8 

Greece 3.4 3.6 3.5 2.9 3.5 3.2 2.9 4.2 1.2 4.7 

Spain 3.6 3.1 3 3 3.4 3.5 2.8 4.1 -0.3 1.8 

Euroarea15 2 1.3 1.8 2 2.4 2.4 2.2 3.2 -0.1 1 

Data resource: OECD Database                              Unit: percentage 

 

Table 1 indicates that in most of the recent 10 years, the PIIGS all have higher 
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inflation rates compared to the Euro area 15 countries. Higher inflation rate denotes 

the economies of the PIIGS are not as stable as the average level of the other Euro 

area countries (Schuknecht et al., 2011). 

 

The Maastricht Treaty regulated the public finance in two aspects; the first criterion is 

government deficit. The ratio of government deficit to GDP should be lower than 3% 

at the end of the fiscal year. If a country can not reach the standard of 3%, it should 

not exceed the level too much, and the trend of the ratio needs to be downtrend.  

 

Figure 1: The Ratio of Government Deficit to GDP (2001-2010)  

 

Positive ratio value denotes surplus 

Data Resource: OECD Database                             Unit: percentage 

 

Figure 1 shows that in recent years government deficits are increasing sharply in the 

PIIGS. The rapid growing government deficits denote the macroeconomic conditions 

in PIIGS are deteriorating heavily within the last few years (Wijnbergen and France, 

2012). Barro and Grilli (1995) argued that short term government deficit could play a 

positive role in the development of economy, not only in the stimulation of domestic 

consumption, but also in the increase of an employment. However, they also pointed 

out that if a country keeps a government deficit in the long run, it may lead to 
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instability in economy and society. Since the government needs to raise taxes and 

reduce costs to make up the deficit, and these methods will influence the commercial 

activities of enterprises and the daily life of ordinary people. 

 

Another aspect regulated by the public finance is government debt. The Maastricht 

Treaty regulated that the ratio of government debt to GDP should not exceed 60%. To 

some degree, this requirement can be broadened in some specific situations. However, 

the ratio must keep decreasing and closing to 60% at a steady speed (Wolf, 2012).  

 

Figure 2: The Ratio of Government Debt to GDP (2001-2010)    

 

Data Resource: OECD Database                             Unit: percentage 

 

Figure 2 indicates that except Spain and Ireland, Portugal, Italy and Greece are all 

owing larger amount of government debt than the average level of other European 

countries, and that their debt may keep growing based on the ascending curves. 

Especially from 2008, we can observe that the ratio of government debt to GDP rose 

sharply in the PIIGS. This is coincided with the time of eruption of the European 

sovereign debt crisis.  

 

In the Maastricht Treaty, exchange rate is also a criterion to testify whether an 
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applicant country is qualified to adopt euro as its currency. The applicant country 

needs to take part in the European Exchange Rate Mechanism, which is a system led 

by European Monetary System and designed to improve the stability of the euro, for 

two consecutive years. During the two years the former currency should not 

depreciate. The designed purpose of the European Exchange Rate Mechanism is to 

test the applicant country’s ability to control its economy without resorting to 

excessive currency fluctuation (Ravenna and Natalucci, 2002). The exchange rate 

criterion can also examine whether the applicant country is able to manage economic 

stability and not to bring inflation to the Euro area.  

 

The last Maastricht Criteria in the Maastricht Treaty is the long-term interest rate, 

which regulates that the applicant country has to adjust its long-term interest rate not 

being 2 percentage points higher than the best performing countries in EU.  

 

Table 2: Long-term Interest Rate                   

 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

Portugal  5.16 5.01 4.18 4.14 3.44 3.91 4.42 4.52 4.21 5.4 

Italy 5.19 5.03 4.3 4.26 3.56 4.05 4.49 4.68 4.31 4.04 

Ireland 5.11 5.01 4.13 4.1 3.3 3.81 4.31 4.63 5.21 6.06 

Greece 5.3 5.12 4.27 4.26 3.59 4.07 4.5 4.8 5.17 9.09 

Spain 5.12 4.96 4.13 4.1 3.39 3.78 4.31 4.36 3.97 4.25 

Euroarea15 5 4.9 4.2 4.1 3.4 3.8 4.3 4.3 3.8 3.6 

Data Resource: OECD Database                             Unit: percentage 

 

Table 2 shows that the PIIGS had higher interest rate than the European countries 

during the time spanning from 2001 to 2010, although in most of the year the excess 

portion were less than 2 percentage points. Craine and Martin (2009) argued that the 

stability of interest rate is crucial for the price stability within member countries of the 

EU. 
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1.3 Purpose 

The purpose of this thesis is to find how the government debt relates to the major 

macroeconomic indicators. Based on former literature and research, I select 

government expenditure, current account deficit, long-term interest rate and exchange 

rate of the PIIGS as indicators and employ a panel data model to interpret and discuss 

the factors that may have affected the sovereign debt crisis in the PIIGS. 

 

1.4 Outline 

The remainder of this thesis is organized as follows: the next section will provide 

theory and literature review which will be used to analyze the European sovereign 

debt crisis. The third section will explain the macroeconomic indicators selected to 

discuss the accumulation of government debt and then provide an analysis based on 

the regression result. In the last section conclusions will be presented. 
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2. Theoretical Framework  

The literature studying on the origins of the European sovereign debt crisis is vast. 

One of the major views is to associate the European sovereign debt crisis with the 

American sub-prime crisis, and to blame the individual EU member states for their 

own fiscal policy. Gros and Mayer (2010), and Candelon and Palm(2010) all argued 

that the European debt crisis was the continuation of the American sub-prime crisis in 

2007-2008. Mundell (2011) held the same opinion that the European debt crisis was 

derived from the American sub-prime crisis. He concluded that the European 

sovereign debt crisis was caused by the increasing government expending, weak 

revenue collection, and structural rigidities. He also emphasized that the Stability and 

Growth Pact (SGP) was not being kept, and that the enforcement of the regulation in 

the pact was not that strict. After adopting the euro as the currency, Portugal, Italy, 

Ireland, Greece and Spain had got access to more capital at low interest rates, which 

also accounted for the highly accumulated government debt (Nelson et al., 2010). 

Carmen and Kenneth (2010) agreed on the idea that the sovereign debt crisis was 

triggered by public borrowing acceleration, and they said governments usual have 

hidden debts that far exceed the documented levels of external debt. These views 

mentioned above all focus on the domestic fiscal policy deficiency in the EU member 

states such as the PIIGS. Panico (2010) focused on public finance to discuss the 

macroeconomic conditions of the PIIGS. The theory of public finance was derived 

from the modern financial theory and raised by Musgrave (1959). Musgrave points 

out that the requirement for sustainability of a country’s public finance can be 

expressed by the following formulation: 

d ΔY D
*

Y Y Y
    (1) 

d is government deficits; 

D is government debt; 

Y is GDP 
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ΔY  is the change of GDP 

All the variables are nominal. 

 

Formulation (1) suggests that in order to sustain a country’s public finance, the ratio 

of government deficits to GDP (
d

Y
) should be lower than the product of the change 

rate of GDP (
ΔY

Y
) and the ratio of government debt to GDP (

D

Y
).  

Based on the requirements of the Stability and Growth Pact, the ratio of government 

deficits to GDP and the ratio of government debt to GDP, when 
d

Y
= 3% and 

D

Y
= 

60%, we can predict that 
ΔY

Y
= 5%, which means that in order to keep sustainability 

of a country’s public finance, the growth rate of GDP of this country must be higher 

than 5% per year.  

 

Table 3: Annual GDP Growth Rate                        

 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

Portugal 2 0.7 -0.9 1.6 0.8 1.4 2.4 0 -2.5 1.4 

Italy 1.9 0.5 0 1.7 0.9 2.2 1.7 -1.2 -5.1 1.5 

Ireland 3.9 0.1 2.4 7.8 7.2 4.7 6 1.3 -6.8 -4 

Greece 4.2 3.4 5.9 4.4 2.3 5.5 3 -0.2 -3.2 -3.5 

Spain 3.7 2.7 3.1 3.3 3.6 4.1 3.5 0.9 -3.7 -0.1 

Euroarea15 2.0 0.9 0.7 2.2 1.7 3.3 3.0 0.4 -4.3 1.9 

Data Resource: OECD Database                             Unit: percentage 

 

Table 3 indicates that except several years, a higher than 5% of GDP growth is 

difficult for the PIIGS. Therefore, the solution for sustainability of public finance is to 

keep low financial deficits and government debt. However, from Figure 1 and Figure 

2 it is already clear that the PIIGS all have a relatively high ratio of financial deficits 

to GDP and a high ratio of government debt to GDP.  
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As Bettis (1983) concluded, fiscal policy plays an important role in public finance. In 

the first place, full employment, price stability and such kind of objectives can not be 

achieved automatically in a market-oriented economy, and the achievement of these 

objectives demand the effective directions by fiscal policy. What is more, fiscal policy 

has great effects on the growth of economy through the adjustment of the interest rate. 

The reason is that fiscal policy can affect saving ratios and investment intent, in 

another word, the capital formation rate, and in turn affect the growth of production. 

Also, fiscal policy has control over the international trade by influencing exchange 

rate. Allen (1993) argued that fiscal policy can affect the exchange rate, the inflow and 

outflow of capitals, and so on. Therefore, the condition of the public finance reflects 

the governments’ attitudes towards fiscal policy. In conclusion, from the condition of 

public finance we can observe how a country’s economy develops, whether its health 

or weak, and whether the government is able to pay back the debt.   

 

Another major point of view about the causes of the European sovereign debt crisis 

concentrates on the conflict between the unified monetary policy and the separated 

fiscal policy. Avellaneda and Hardiman (2010) argued that although the debt crisis in 

the European peripheral countries, such as the PIIGS, was derived from the domestic 

policy mistakes, the root reasons to why the government adopted such policies should 

be examined from the European context. Schuknecht et al (2011) also concluded that 

the European sovereign debt crisis revealed the policy failures and deficiencies in 

fiscal policy coordination. Wijnbergen and France (2012) associated Tibergen’s Rule 

(which means that in order to achieve several kind of economic targets, there should 

be the same number of independent and efficient policy instruments) with the 

situation of Euro area and argued that as the ultimate forms of cooperation, the Euro 

area would inevitably encounter the conflict that the monetary policy is regulated by 

the European Central Bank, which is unified; the fiscal policy is regulated by 

individual member country, which is dispersive.  
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Thus, the conflict between the unified monetary policy and dispersive fiscal policy 

seems inevitable. Tinbergen’s Rule (Tinbergen, 1952) concluded that in order to 

realize multiple independent economic objectives the number of independent policy 

instruments must outnumber the economic targets. When those instruments are 

separated among different institutions, which are more or less mutually independent, 

there will be gap between the utility of the instruments. 

  

Gros and Mayer (2010) argued that there were some weaknesses in the monetary 

policy. Due to Fama （1970）’s efficient market hypothesis, monetary policy should 

serve external targets while fiscal policy should serve internal targets, so that the 

balance of internal and external could be reached. If the Euro area country encounters 

an external shock, unified monetary policy can not be as effective as unified fiscal 

policy. On the other hand, the unified monetary policy is a compromise among all the 

member countries, so it is not able to satisfy the specific demand of individual 

member country. When the European Central Bank was established and implemented 

monetary policy, it had to take every member country’s benefit into consideration and 

try to realize equality among all the members. Therefore, once an individual country 

fall into straitened circumstance, the only way it can resort to is fiscal policy 

instruments.  

 

Because of the unification of monetary policy, the member countries can not use 

interest rate instruments to cooperate fiscal policy. Fagan et al (2005) have proved that 

if the member country uses expansionary fiscal policy to boost domestic demand, the 

county would have to deal with current account deficits. Mishkin (2011) examined the 

science of monetary policy in the aftermath of financial crisis initialed in 2007 and 

argued that when the government debt kept rising, the most effective actions taken by 

the government were to depreciate domestic currency and raise interest rate to attract 

foreign investment to offset the shortage of money supply. However, as a member 

country of the Euro area, these actions are impossible because it has no power over 

monetary policy. The dilemma will lead to an increase in financial deficits and trade 
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deficits. If this situation can not be solved, in the long-run, it will finally turn into 

sovereign debt crisis. 

2.1 Financial crisis theory 

Wilson et al. (2011) compared the European sovereign debt crisis with the Asian 

financial crisis in 1998, and concluded that despite many differences, the Asian 

financial crisis could provide useful lessons for the determinants of financial crisis. 

Based on their research, the financial crisis theory is a proper way to research the 

European sovereign debt crisis because there are many aspects of similarities between 

these two kinds of crises. The financial crisis theory was raised by Salant and 

Henderson (1978), and extended by Krugman (1979) and Flood and Garber (1984). 

The theory argued that the government’s wrong manipulation over the 

macroeconomic market, such as taking expansionary fiscal policy to boost economy 

while without considering the real productivity level of itself, gives the inspectors, 

also known as arbitragers, a chance to attack the fixed exchange rate regime, leading 

the break up of fixed exchange regime. The financial crisis theory emphasizes the 

deterioration of a real economy foundation, as well as a conflict between the exchange 

rate regime and domestic monetary and fiscal policy. Based on the financial crisis 

theory, whether a country’s central bank has enough foreign currency reservation is 

crucial for the stability of the fixed exchange rate regime.  

 

In Krugman’s research (1979), the central bank would encounter a dilemma when it 

tries to keep a fixed exchange rate regime, specifically, if the government takes the 

macroeconomic policy which conflict with the fixed exchange rate regime, such as 

expansionary monetary policy or fiscal policy, under the situation of free-pouring 

international capitals, would inevitable lead to the collapse of the fixed exchange rate 

regime. The main reason is that once the government has a large amount of financial 

deficits, the central bank must issue more currency to finance deficits, leading to an 

increasing supply of domestic currency. Too much supply of money will lead the 
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depreciation of domestic currency. As a result of the depreciation of domestic 

currency, the investors will adjust the structure of their investments, such as dumping 

the domestic currency at a relatively low price or purchasing foreign currency. The 

speculators in the market will take advantage of such a chance to exacerbate the 

process. As the government continues to raise money for financial deficits, the reserve 

of foreign currency will gradually exhaust, leading the central bank losing the control 

over the foreign exchange market. The result is a collapse of the fixed exchange rate 

regime, turning into a free float exchange rate regime. This is the origin of the 

financial crisis in the Asian countries. The financial crisis is labeled by the 

substantially depreciation of domestic currency. Manasse and Roubini (2005) 

concluded that the occurrence of a sovereign debt crisis is associated with a 

deterioration of macroeconomic conditions.  

 

Based on the financial crisis theory, it is obvious to see that the European sovereign 

debt crisis is analogical to the financial crisis (Wilson et al., 2011). Both of the crises 

were triggered by the conflict between the macroeconomic policy, including monetary 

and fiscal policy. The only difference is that in the European debt crisis the 

governments employed the policy of borrowing from outside to finance deficits, 

instead of raising interest rate to attract more foreign inflow of money and 

depreciating the domestic currency to stimulate export. Therefore, the first generation 

of financial crisis theory is a proper way to analyze the European debt crisis. 

 

2.2 Optimum Currency Areas (OCA) 

The concept of Optimum Currency Areas (OCA) was first introduced by Mundell 

(1961). He defined the OCA as a currency union of different countries or areas. 

Within this area the individual country would use the single currency, or use different 

currencies which could be exchanged unlimitedly. The internal exchange rate is the 

same for each other, which mean the exchange rate is steady, while external exchange 
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rate is fluctuating. When the member countries of OCA are confronted by external 

shocks, the areas will have sufficiently and timely adjustment mechanisms, which 

allow the member countries who have abandoned their own currency not to rely on 

the change of interest rate to deal with the shocks. In the same time, they also will be 

able to keep low unemployment and low inflation rate (Itir and Ibrahim, 2008).  

 

The standards for OCA include six points: (1) The mobility of essential production 

factors for internal flow. Mundell (1961) argued that under the condition of sticky 

prices and wages, whether a currency area is optimal or not depends on the mobility 

of essential production factors within the area. If labor force and capital can free flow 

within the area, the member countries of the area could not only improve the 

efficiency of trade, and decrease the cost of international trade, but also be more 

resistant to external shocks, and keep the macroeconomic stability. (2) The degree of 

economic openness. McKinnon (1963) took the degree of economic openness as the 

standard of an OCA. In his opinion, economic partners who all have open economies 

are able to form an OCA and have a fixed exchange rate within the partners and joint 

float exchange rate to other countries. (3) The diversity of products. Kenen (1969) 

argued that countries with high product diversifications are more resistant to a change 

in demand for their export products, since they can separate the shock from external 

markets. These countries are suitable to organize a common currency area. (4) The 

degree of integration in financial markets. Ingram (1969) thought the degree of 

financial integration is crucial for an OCA. With highly integrated financial market, 

the member country of the common currency area can rely on the free flow of capital 

to offset the negative effect brought by international imbalance of payments. This can 

reduce the necessity of using exchange rate fluctuation to change the trade 

environment. (5) The degree of policy integration. Tower and Willett (1970) argued 

that the degree of policy integration is the most important standard for an OCA. In the 

currency union, there should be a supranational fiscal system, which could transfer 

capital to the shocked countries to offset the effect of shock. (6) The inflation rate 

similarity. Flaming (1971) argued that the preference of inflation should be similar 
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within the OCA. Inflation rate could affect the flow of capital through exchange rate 

and interest rate, and different inflation rate preference between the member countries 

would influence the policy made by supranational fiscal system.  

 

Using the six standards to examine the Euro area, we can find that Euro area did not 

fulfill the requirements of an OCA. Itir and Ibrahim (2008) have proved that Euro area 

only satisfied the standard of economic openness and transfer payment among 

member countries, and did not satisfy the remaining standards, which were the most 

important factors. Taking the very fact that the Euro area has not integrated the 

monetary policy and fiscal policy, it is plausible to say that the Euro area is not an 

optimal currency area. The establishment of the Euro area has congenitally deficits, 

which can be the reason behind the European sovereign debt crisis.  
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3. Empirical Research 

3.1 Variables and Data  

Table of Variables 

The purpose of the thesis is to examine how the selected macroeconomic indicators 

affect government debt. Therefore, the dependent variable is government debt (debt), 

the data come from OECD Database and World Databank, in the form of percentage 

to GDP, and is for the years 1990 to 2010. Current account deficit (cad), exchange rate 

(er), government expenditure (ge), and long-term interest (ir) will be independent 

variables. All the data series of variables are mainly collected from OECD Database 

and World Databank over the time period 1990 to 2010. They are all yearly series. 

The current account deficit between 1990 and 1998 for Portugal and Greece is from 

Statistics Portugal and National Statistical Service of Greece. Current account deficit 

is in the form of percentage GDP. Exchange rate is the ratio of euro to US dollar, and 

presented in percentage. Government expenditure series is in the form of percentage 

GDP. Long-term interest rate is the one year interest rate, and in the form of 

percentage. 

 

The following table presents all the variables in the empirical research. More detailed 

interpretations about the variables will be presented in the remaining parts of 3.2. 

 

Table 3: Table of Variables 

Variable Explanation 

Dependent  

Government Debt In the form of percentage GDP 

  

Independent  

Current Account Deficit In the form of percentage GDP 

Exchange Rate The nominal exchange rate of US dollar to euro 

Government Expenditure In the form of percentage GDP 

Long-term Interest Rate The nominal one year interest rate 
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3.1.1 Current Account Deficit 

The first macroeconomic indicator in the model is current account deficit. Current 

account is one of the three primary elements of the balance of payment, together with 

capital account and financial account. It measures the trade between one country and 

its foreign business partners. Current account mainly consist of three parts: the first 

and the most important part is the imports and exports of commodities; the second 

part is the service cost; the last one is unilateral transfer of money, mainly including 

government gratuitous aid, grant, and administrative expense paid by government to 

international organizations (Maurice and Kenneth, 2010). 

 

Catherine (2002) argued that short-term or underrated current account deficits is not 

completely an adverse impact, especially when the domestic economics is at the 

starting stage, in need of large amount of imported raw materials or mechanical 

equipments. However, if a country keeps long-term current account deficits, which 

denotes long-term trade deficits, the dynamic of economy will be harmed, and lead to 

that macroeconomic condition turns bad. Giavazzi and Spaventa (2010) argued that 

current account is an important variable in the management of the Euro area and in the 

assessment of its members’ performance. Barnes et al (2010) used a period-average 

model to estimate the current account imbalances within OECD countries, and found 

that the current account balances of individual countries had diverged.  

 

3.1.2 Exchange Rate 

The second macroeconomic indicator in the model is exchange rate. Exchange rate, 

also called conversion rate, is the ratio of one currency in relation to another currency, 

which means the price of one currency priced by another currency. Because different 

countries have different currencies which have different values, the exchange rate 

defines how much one currency should pay to purchase as equal value of another 

currency. The change of exchange rate has substantial effect on the macro- economy 

of a country, including import and export, price level, capital flow and so on (Panico, 

2010).   
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The PIIGS are enjoying the benefits of scale and steadiness brought by the single 

currency, but it comes with the cost in lack of monetary policy and control over 

exchange rate. Especially compared with the traditional powers such as Germany and 

France, which emphasize the competition under fixed exchange rate regime, exchange 

rate restrains the competitiveness of the PIIGS on international markets (Mundell, 

2011). Galai (2011) developed a structural model to price sovereign debt and 

concluded that when the default risk by a country increases, there is a tendency for the 

exchange rate to get a sudden shock. Therefore, exchange rate is used as a 

macroeconomic variable to measure the international competitiveness of the PIIGS in 

this thesis and the stability of the domestic economic environment.  

 

3.1.3 Government Expenditure 

The fourth macroeconomic indicator in the model is government expenditure. 

Government expenditure is one of the most primary factors that decide the national 

income. It directly relates to the total social demand, and its function in coordinating 

the aggregate expenditures of society is significant (Nelson and Belkin, 2010).  

 

Keynes (1936) presented the theory that effective demand decided employment. He 

thought propensity to consume, liquidity preference and expectation for future 

earnings were the basic psychological factors that affected the effective demand. The 

lack of effective demand could explain why there were unemployment and economic 

depression. Keynes (1936) proposed that the western countries should reinforce the 

government intervene in the economy to increase effective demand. The main 

approaches were using fiscal and monetary policy to stimulate consume and 

investment, so that to reach full employment. The main idea of Keynes (1936) and his 

successors (Esteban and Matis, 2012) is that when a country’s real GDP is smaller 

than potential GDP (potential GDP means the GDP under full employment), even in 

the rising phase of a economy, a government still needs deficit policy to stimulate 

demand, so that reaches full employment (Esteban and Matias, 2012). After the 

Second World War, Keynesianism was treated as the guiding principle and many 
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western countries employed a deficit policy. At that time, deficit policy was indeed 

good at improving employment and mitigating financial crisis. However, in the long 

run, deficit policy led high inflation rate and stagflation.  

 

The PIIGS have used an expansionary fiscal policy to stimulate the domestic demand 

for many years (Mundell, 2011). Expansionary fiscal policy mainly means that the 

governments reattribute the country’s resources to stimulate the total demand of the 

society. The typical way of expansionary fiscal policy is to expand the scale of 

government expenditures. Therefore, government expenditure is a representative of 

the expansionary fiscal policy, which measures its effect on government debt.  

 

3.1.4 Long-term Interest Rate 

The last macroeconomic indicator in the model is interest rate. The interest rate 

instrument is one of the most important monetary policy tools used by government to 

control macro-economies. Based on Sutch (1966)’s research, the interest rate 

instrument has three major effects on a country’s economy. (1) The interest rate can 

affect money supply. In a market-oriented economy, the interest rate is an important 

economic leverage which affects the investors’ willingness of borrowing money. If the 

interest rate increases, the cost of borrowing will increase, allocating more burdens on 

investors, and limiting their investments. (2) The interest rate also has an effect on the 

consumption level of a country. The total income of a resident can be divided into two 

sections, consumption, and deposit. The propensity to consume is not only affected by 

the income level, expectation on future income, price level, consumption concept and 

so on, but also relates to interest rate. The increased interest rate will restrain the 

propensity to consume and the decreased interest rate will promote the propensity to 

consume. (3) The interest rate can affect international balance of payments. When 

there is a severe trade deficit, a country can increase the short-term interest rate to 

attract foreign capital inflows, to mitigate deficit. When there is a severe surplus, a 

country can decrease the short-term interest rate to limit foreign capital inflows, to 

mitigate surplus. In a word, the level of interest rate can reflect the basic condition of 
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a country’s macro economy (Eichler, 2010). The change of interest will affect all the 

macroeconomic variables, such as gross national product, price level, employment, 

balance of payment, economic growth rate and so on. Therefore, as an important 

economic leverage, interest rate has substantial influence on the macro economy. It is 

one of the major variables to analyze the macro economy condition (Craine and 

Martin, 2009).  

 

In the Euro zone, the unified monetary policy has implicated that interest rate were 

formulated by EU Council, cooperated by European Central Bank and European 

Commission (Featherstone, 2011). Therefore, the PIIGS have no control over their 

interest rate, which means an important economic instrument could not be used to 

solve the high amount of government debt.  

 

3.2 Model and Methodology 

In the empirical research part, I employ a panel data model to analyze the relationship 

between government debt and macroeconomic indicators for the PIIGS. Based on the 

discussion above, we can assume that the main origins of the European sovereign debt 

crisis may come from two factors; the first one is the domestic policy defaults of the 

PIIGS; the other one is the conflict between the unified monetary policy and the 

separated fiscal policy. Therefore, the indicators in the analysis are chosen based on 

these two aspects. 

 

3.2.1 Unit Roots Test 

The first step is to examine whether the data is stationary. For the sample data, in 

order to avoid spurious regression which could not reflect the true relationship 

between the independent variables and the dependent variable; it is necessary to test 

whether the data have unit roots, in another word, whether the data is stationary. All 

the variables in all five countries have been tested for the existence of a unit root by 
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the Argumented Dicky-Fuller test. The results are showed in Table 3. 

 

Table 4: Argumented Dicky-Fuller Test Results 

Null Hypothesis: Variables have unit root 

Test for unit root in Level 

Varible Statistic Prob. Accept H0/Reject H0 

debt 12.09 0.2788  Accept H0 

cad  3.82 0.9550 Accept H0 

er 9.41 0.4942 Accept H0 

ge 8.13 0.6164 Accept H0 

ir 41.04 0.0000 Reject H0 

 

Null Hypothesis: Variables have unit root 

Test for unit root in 1
st
 difference 

Varible  Statistic Prob.  Accept H0/Reject H0 

debt 19.19 0.0380 Reject H0 

cad  39.24 0.0000 Reject H0 

er 41.76 0.0000 Reject H0 

ge 36.88 0.0001 Reject H0 

ir 26.61 0.0030  Reject H0 

(debt = government debt, cad = current account deficit, er = exchange rate, ge = 

government expenditure, ir = interest rate) 

 

From the results of unit roots test, we can see that most of the variables are 

non-stationary, except for interest rate. However, their first differences are all 

stationary. Therefore, in order to do a cointegration test, I take first difference of all 

the variables to run my regression model. 

 

3.2.2 Cointegration Test 

In the real economic world, it is common to get non-stationary time series data 

because the earlier economic performance may have an effect on later performance. 

Therefore, I take the first difference of raw data to eliminate this effect and turn the 
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data into stationary. However, this process may affect the long-term relationship 

between the independent variables and the dependent variables. Based on this fact, I 

use a Johansen Cointegration Test to test whether the variables have a long-term 

relationship. The results are showed in Table 4. 

 

Table 5: Johansen Fisher Panel Cointegration Test Result 

Null Hypothesis: No Cointegration 

Unrestricted Cointegration Rank Test (Trace and Maximum Eigenvalue) 

Hypothesized Fisher Stat.  Fisher Stat.  

No. of CE(s) (from trace test) Prob. (from max-eigen test) Prob. 

None 100.8 0.0000  59.48 0.0000  

At most 1 52.77 0.0000  32.93 0.0003  

At most 2 30.76 0.0006  22.3 0.0137  

At most 3 28.83 0.0013  28.83 0.0013  

 

From Table 4 we can reject the null hypothesis that there is no cointegration among 

the variables. The results suggest that the variables have a long-term relationship with 

each other.   

 

3.2.3 Fixed or Random Effects Test 

There are two methods to estimate panel data models, one is fixed effects and another 

is random effects. In this thesis, I employ a Hausman test to decide which method that 

should be used to analyze the relationship between government debt and the other 

macroeconomic indicators. The general idea of a Hausman test is that because the 

lack of corrected variables, the explanatory variables and stochastic disturbance may 

have contemporaneous correlation ( ( , ) 0t tCov X u  ), which may affect the estimation 

result of Ordinary Least Squares. The result of the Hausman test is presented in the 

following table. 

 

Table 6: Hausman Test Result 

Null Hypothesis: Random Effects 
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Correlated Random Effects - Hausman Test 

Test cross-section random effects 

     
     Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Prob.  

     
     Cross-section random 12.814537 4 0.0122 

     

 

From the result we can reject the null hypothesis that is to use a random effects 

method. Therefore, in this thesis I choose a fixed effects method to run the regression 

model. 

 

3.2.4 Pooled Least Squares 

Based on all the tests above, I decide to use the first difference of all the variables and 

employ a Pooled Least Squares method to obtain the outputs. The regression result is 

presented in the following table: 

 

Table 7: Pooled Least Square Result 

Dependent Variable: Government Debt 

Method: Pooled Least Squares 

Variable Coefficient Prob. 

Constant 1.33  0.0065  

Current Account Deficit 1.27  0.0000  

Exchange Rate 16.32  0.0009  

Government Deficit 1.74  0.0000  

Long-term Interest Rate 0.54  0.0955  

R-squared: 0.66 

 

From R-squared we can see the goodness of fit in this model is good. R-squared 

represents the portion of variation in the dependent variable that is explained by the 

independent variables. In this regression model, R-squared is 0.66, which means that 

66 percentage of the variance of the dependent variable can be explained by the 

regression model. 

  

Exchange rate positively relates to government debt and is significant at 1% level. 
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Based on the regression result, the exchange rate has a strongest effect on the 

government debt. Current account deficit and government expenditure are significant 

at 1% level, and also have positive effects on government debt. But their strength is 

relatively less than exchange rate. Interest rate is significant at 10% level, and 

positively affects government debt. It has the lowest effect on government debt. 

 

3.3 Discussion and Analysis of Empirical Results 

First of all, we can see that current account deficit has a positive effect on the 

government debt. Current account deficit denotes the adverse balance of trade. The 

PIIGS are all have great domestic consumption, and substantial portion of 

consumption rely on import. However, the export volume can not match with the large 

volume of import. Therefore, the PIIGS have to assume trade deficit. Finally these 

trade deficit turn into government debt (Fiavazzi and Spaventa, 2010). What is worse, 

since current account deficit have existed for a long period for the PIIGS, they have to 

deal with the interest generated by the deficit. The interest have to pay also aggravate 

the burden of debt and enlarge the scale of debt. 

 

From the regression results we can see that compared with other indicators, exchange 

rate has a strongest effect on government debt. Considering the importance of the 

exchange rate instrument as control of the macro-economy, this phenomenon is easy 

to comprehend. Since the PIIGS have adopted euro as their currency, they have no 

control over the exchange rate. Although the Euro area the exchange rate is the same, 

still in international markets, the PIIGS have to confront the challenges from Germany, 

France, Holland and such traditional powerful nations. In the field of advanced 

science and technology, or labor productivity, the PIIGS could not match with 

Germany, France or Holland. These weaknesses in technology and labor force the 

PIIGS not to compete with Germany, France or Holland in the area of high 

value-added products, and resort to export primary products such as raw materials, or 
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crops (Mishkin, 2011). Further, without control of exchange rate, the PIIGS lose an 

important instrument to adjust the condition of the macro-economy. For example, the 

governments’ influences on inflow and outflow of foreign capitals are not that strong. 

The effect of exchange rate on government debt indicates the cost of abandoning their 

domestic national currencies, as well as the cost of lacking the exchange rate 

instrument (Panico, 2010). 

 

Government expenditure also has a positive effect on government debt. As the 

European peripheral countries (Avellaneda and Hardinman, 2010), the PIIGS allocate 

too much government revenue on communal facilities, public service and social 

welfare. The large amount of expenditure has become a heavy burden for the 

governments of the PIIGS. On one hand, the channels of revenue are relatively steady, 

mainly relying on taxes and other transfer payments. On the other hand, the 

governments have to take expansionary fiscal policy to stimulate domestic economy. 

Therefore, the governments have to borrow more and more money to support the 

development of the economy (Woodford, 2010). 

 

The last macroeconomic indicator is interest rate. It is regulated by the EMU and an 

individual country can not control it. While enjoy its benefit brought by a low interest 

rate, the PIIGS also have to confront the effect of losing the interest rate instrument to 

adjust their economies. A Low interest rate can alleviate the pressure on borrowers, 

but it can also limit the enthusiasm of lenders. Taking the advantage of a low interest 

rate, the PIIGS exceedingly borrow from the markets, and their ability to repay is 

weak (Laubach, 2009). What is worse, under a low interest rate, they have difficulties 

to attract foreign investment. This phenomenon may be explained by the irrationality 

of economic structures of the PIIGS, whose pillar industries, such as manufacturing 

industry or service industry, are severely damaged in recent years.  
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4. Conclusion 

In this paper, the design purpose is to examine how the selected macroeconomic 

indicators affect government debt, and try to analyze the root causes of the eruption of 

the European sovereign debt crisis. I select data for Portugal, Italy, Ireland, Greece 

and Spain, the five countries that suffer a lot in the crisis, as example for this 

empirical research.  

 

Based on previous literature and research, current account deficit, exchange rate, 

government expenditure and long-term interest rate are selected as explanatory 

variables. A panel data model is employed to analyze the relationship between the 

explanatory variables and explained variable.  

 

The findings provided from the analysis generate reliable explanations for the high 

accumulation of government debt in PIIGS. All the independent variables prove to be 

significant in the regression model. And the effects of these independent variables on 

government debt are coincident with the discussion of former literature and research. 

 

Judging from the estimation in regression result, we can conclude that the influence of 

these countries’ domestic fiscal policy is one of the main causes for the high 

accumulation of government debt (Matheron et al., 2012). The situation of the PIIGS 

is a caution for the European area countries which rely on borrowing to support high 

social welfare and high consumption. Another main cause is the conflict between 

monetary policy and fiscal policy. The EMU tries to maintain a low inflation rate and 

keep the economies stable within the Euro area. This may not be suitable for the 

PIIGS. Since the PIIGS want to catch up with traditional powerful countries such as 

Germany and France, the PIIGS need to employ deficit policy to stimulate economic 

growth (Avellaneda and Hardiman, 2010). The deficit policy demands a large amount 

of government expenditure, as well as low exchange rate to improve export and high 
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interest rate to absorb foreign capital inflow. Without the domination of monetary 

policy, the PIIGS can not offset the negative effect brought by a deficit policy, and 

lose the efficient policy instruments like exchange rate instrument and interest rate 

instrument. Another result derived from the research concentrate on the economic 

structures of the PIIGS, which are uncompetitive in relation to other Euro area 

countries and have problems in attracting foreign investment, so the inflow of capitals 

is limited (Mundell, 2011).  

 

Further studies about the European sovereign debt crisis may focus on the salvation 

mechanism for the countries that are in debt crisis. Another interesting topic may be 

the monetary policy adjustments by the EMU. The discussion of the exit of the Euro 

area is also an important topic. 
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