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THE REGULATORY ROLE OF THE EUROPEAN CENTRAL BANK AN D THE 

EUROPEAN SOVEREIGN DEBT CRISIS: EFFECT IN THE FINAN CING OF 

PORTUGUESE COMPANIES. 

 
Abstract  

  

Taking into account the impact that the sovereign debt crisis reached within the European 

Union, the objective of this study was to examine what regulatory role for European 

Central Bank (ECB) plays and how it can contribute to the control of the sovereign debt 

Member States. In this sense, a comparative analysis of the role of the ECB and the 

Federal Reserve (FED) in response to the international financial crisis was made. In the 

second part of this work we used an econometric model of multiple linear regressions to 

assess the influence that the sovereign debt crisis has had in lending to Portuguese 

companies. 

 

Keywords : European Central Bank (ECB); sovereign debt crisis; bank financing; Non-
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INTRODUCTION 

The financial crisis that began in 2007, in the United States, quickly spread to Europe and 

became the largest economic and financial crisis since the 1930s. The collapse of 

financial markets revealed the vulnerabilities of the financial system and worsened the 

fiscal position of some euro zone countries. From the end of 2009 and early 2010, 

countries such as Greece, Ireland and Portugal, began to have their own debt financing 

problems and were forced to pay interest rates higher for each investment fund - the 

sovereign debt crisis.  

Central banks, faced with weaknesses in the banking sector, handled a dilemma: 

choose between the moral hazard of guaranteed redemption and the destabilization of the 

financial system in general caused by the collapse of major financial institutions of 

systemic point of view (“too-big-to-fail”) (Paulo, 2012). The systemic crisis that affected the 

euro area has highlighted serious inconsistencies in the governance model, internal 

organization and the instruments available to the management of the single currency 

(Costa, 2014). Lock the risk of contagion to other Member States and to preserve the 

stability of the Eurozone became thus the most urgent objectives of the European Central 

Bank (ECB) (Lourtier, 2011). The reform of the financial system, which has been 

implemented in recent years, came thus strengthen the commitment to the establishment 

of the European Banking Union that will allow a more rigorous supervision of financial 

markets (Farhi & Tirole, 2014; Praet, 2014). Given the size that the sovereign debt crisis 

hit and its repercussions in the whole euro area, the objective of this research will be 

conducted into the regulatory role that the ECB took over during this turbulent period, from 

December 2007 to December 2013, and how Portuguese companies suffered constraints 

on bank financing. 

The paper is structured in three sections, including this introduction and 

conclusion. In first section will be held a comparative analysis between the ECB's actions 

and the actions of the Federal Reserve System (FED), subsequent the recent 

international crisis. Then a brief analysis of the economic literature on the financing 

constraints will be done as Portuguese companies seem to experience it in recent years. 

The third section presents the results of the empirical research conducted, starting with 

the definition of objectives and research hypotheses, followed by the description of the 

variables and the base data. Then it is presented the univariate analysis and correlation of 

these variables and it ends with presentation of the estimated econometric model - 

multiple linear regression models. Finally we present the most important conclusions of 

the work and some suggestions for further research. 
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1. THE EUROPEAN CENTRAL BANK (ECB) AND THE FEDERAL RESERVE SYSTEM 

(FED) REACTION TO THE RECENT FINANCIAL CRISIS 

With the bankruptcy of Lehman Brothers in 2008, whose main effect was the loss of 

confidence in the financial system and the reluctance of banks to lend money to each 

other, the primary objective of central banks became unlock the interbank markets, 

facilitating substantially the access to the financial system. To achieve this goal, central 

banks (ECB and FED) responded quickly down interest rates and adopting a wide range 

of conventional and unconventional measures. During the first phase of the crisis (2007-

2009), the ECB's policy was similar to the policy adopted by the FED. However, between 

2010 and 2012, the perception of risk in financial markets on both continents was 

different. 

In May 2010, when the markets went into panic due to possible insolvency of 

Greece, the Governing Council decided to intervene and started buying Greek bonds in 

secondary markets in order to reduce market pressure. In these exceptional 

circumstances the ECB launched the Securities Market Program (SMP) to restore the 

proper functioning of the transmission mechanism of monetary policy and in order to 

maintain price stability in the medium term (BCE, 2010). However, as Gros, Alcidi, and 

Giovannini (2012) and Bagus (2012) report, the program was not effective in combating 

the rise in yields of peripheral countries, because it was found that after each SMP 

intervention there was a slight decrease in yields, followed by an increase of this break. 

This apparent failure may have been due to the small amounts involved in each operation. 

Conversely, in the US, as of 2010, the main concern became the recovery of the economy 

and labor market, although the former seems not to be as robust as expected. 

Overall, it can be concluded that the FED's response was faster and there was a 

large diversity of programs and the type of entities that were supported by this central 

bank (Gros et al., 2012). The FED changed reference interest rates much faster than the 

ECB. In 2008, the FED lowered the federal funds rate by 7 times, stabilizing it in a very 

close range of zero. The ECB, for its part, merely reduced the benchmark interest rate to 

close to zero in May 2013.   

The common purpose of these operations was the unprecedented expansion of 

central bank balance sheets. The increase was particularly important in the FED in the 

order of 230% and that the ECB's balance sheet expanded by 170% for the same period. 

Noticed that the ECB balance sheet expansion was gradual, while the FED´s one was 

much more abrupt. Although the FED has expanded its balance sheet proportionally more 

than the ECB in 2012, the ECB's balance sheet already accounted for about 30% of the 
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eurozone's GDP, and the balance of the FED represented only 20% of US GDP (Gros et 

al., 2012).    

However there are two qualitative differences between the ECB and the FED that 

are more important than the total size of the balance sheet. The FED, under quantitative 

easing, bought assets almost exclusively risk-free, as the US debt securities, while the 

ECB bought essentially risky assets, for which the market had little liquidity in the credit 

enhanced support. In addition, the FED lent very little to banks, while the ECB lent large 

sums to troubled banks without access to market financing (Gros et al., 2012). Finally, 

Gros et al. (2012) and Queen (2013) point out that the FED has been more transparent 

and effective than the ECB with regard to monetary policy changes announcements. 

 

 

2. CONSTRAINTS TO FINANCE BUSINESS FOLLOWING THE FI NANCIAL CRISIS 

After the 2008 crisis, which showed the weaknesses of national and European financial 

regulation, and the outbreak of the sovereign debt crisis in 2010, the climate of confidence 

was shaken, hampering the smooth functioning of financial markets and jeopardizing the 

financing of European economies. With the increasing ineffectiveness of interbank and 

debt markets, the ECB was compelled to reduce Euribor interest rate to historic lows, to 

intervene in the secondary markets for European sovereign debt and strengthen liquidity 

facilities (APB, 2014). However, Antunes and Marinho (2012) suggest that access to 

credit by non-financial companies became more difficult from the beginning of 2009, 

following the financial crisis, also making sure that from this date the average amount of 

credit granted began to fall. 

The year 2010 was marked by increased turbulence in international financial 

markets, following a request for financial assistance from Greece. As such, the lending 

criteria to the non-financial private sector have become considerably more demanding 

from the third quarter of 2010, regardless of company size (Banco de Portugal, 2010). 

Bank of Portugal data show that private companies were the most affected with the 

contraction observed in lending, especially small ones. The widening of spreads due to 

the increased cost of financing the banking sector, and the application of risk assessment 

criteria and more demanding lending conditions, difficult access to bank credit for national 

small and medium enterprises (SME). At the same time there was an increase in bank 

funding to public companies in detriment of the private sector (Banco de Portugal, 2013a). 

Only in the second quarter of 2013, the bank gave the first signs of a "slight decrease in 

tightening" of financing conditions for SME (Banco de Portugal, 2013b). This decrease 

restrictions, consolidated in the second quarter of 2014 was due to the reduction of 
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spreads applied to average loans, increased maturity and the amount of loans granted 

(Banco de Portugal, 2014).       

  In short, after the 2008 crisis, SME's access to the credit market was one that 

showed greater restrictions (Costa, 2014; Farinha & Prego, 2013; Ferrão, 2012). 

However, these companies are crucial to national economic development. Furthermore, 

Portuguese companies are using more debt in its capital structure, taking into account the 

average financial autonomy ratio, which gives them huge vulnerability in periods of 

stagnation or economic downturn (Ferrão, 2012). 

 

 

3. RECENT FINANCIAL CRISIS INFLUENCE ON THE FINANCI NG OF PORTUGUESE 

FIRMS 

3.1. Objective and research hypotheses 

The objective of this research relates to the sovereign debt crisis in the Member States of 

the European Union, triggered by any of the ECB control failure, and its consequent 

impact on lending to the Portuguese business sector. In this sense, and taking into 

account the theoretical and empirical foundations indicted in recent economic literature, it 

was defined two research hypotheses. The first hypothesis is associated to the increase in 

debt and the public deficit during the period of the financial and sovereign debt crisis as its 

influence on the total value of loans from the financial sector to non-financial corporations 

in Portugal. Arteta and Hale (2006) conclude that the failure of the public debt has a 

strong impact on business. Realize that, even when there is renegotiation of sovereign 

debt, funding for the private sector decreases before and after the new contract public 

debt. Given this evidence was proposed the following research hypothesis to test: 

 

H1 – The increase in debt and the public deficit causes a reduction in the value of loans. 

 

The second hypothesis relates to the impact of increased government debt and the public 

deficit on lending to SME. According to Iyer, Lopes, Peydró and Schoar (2013), during the 

crisis period, between 2007 and 2009, the supply of bank credit to smaller companies 

decreased. Also Ferrão (2012) concluded that in the period after the memorandum with 

the TROIKA has seen a deleveraging process of banks and consequently the other 

private operators, with particular focus on SME. Given this evidence relating to SME, we 

proposed the following research hypothesis:   

 

H2 – The increase in government debt and the public deficit imply a reduction in lending to 

SME. 
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3.2. Description of the database and variables 

In this research, we considered time series with quarterly data for the period between 

December 2007 and December 2013, thus resulting in a total of 25 quarterly observations. 

Data on "Treasury Bonds Yields - Secondary Market" were provided by the Agência de 

Gestão da Tesouraria e da Dívida Pública - IGCP. In turn, the data on the Gross Domestic 

Product (GDP) and Gross Fixed Capital Formation (GFCF) were obtained from the 

Instituto Nacional de Estatística (INE). All other data were obtained through the Online 

Statistics from Banco de Portugal. For a better understanding, presented in Table 1 is a 

description of variables included in the model. 
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Table 1. Description of variables to be included in the econometric model to estimate. 

 Variable Explanation Unit 
Data 

Source 
Dependen
t Variable 

Emp_Conc 
Financial Institutions Loans to Non-
financial Companies - Total 

Million 
Euros 

Banco de 
Portugal 

D_Micro Debt volume of Micro Enterprises  
Million 
Euros 

Banco de 
Portugal 

D_PE Debt volume of Small Enterprises  
Million 
Euros 

Banco de 
Portugal 

D_ME Debt volume of Medium Enterprises  
Million 
Euros 

Banco de 
Portugal 

D_GRD Debt volume of Large Enterprises  
Million 
Euros 

Banco de 
Portugal 

RE_Est General Government Debt Ratio % 
Banco de 
Portugal 

RE_Micro Debt ratio of Micro Enterprises  % 
Banco de 
Portugal 

RE_PE Debt ratio of Small Enterprises  % 
Banco de 
Portugal 

RE_ME Debt ratio of Medium Enterprises  % 
Banco de 
Portugal 

RE_GE 
 

Debt ratio of Large Enterprises  % 
Banco de 
Portugal 

D_Pub 
 

General Government Gross Debt 
Million 
Euros 

Banco de 
Portugal 

Def_Pub 
 

Public Deficit (Revenue (+)/Financing 
needs of public administrations (-)) 

% 
Banco de 
Portugal 

FBCF 
Gross Fixed Capital Formation 
(annual variation rate) 

% INE 

i_SNF_ 
<1ME 
 

Interest rate (new operations): Loans 
to non-financial corporations of 
European Union – to 1 Million euros 

% 
 

Banco de 
Portugal 

i_SNF_ 
>1ME 
 

Interest rate (new operations): Loans 
to non-financial corporations of 
European Union – above 1 Million 
euros 

% 
Banco de 
Portugal 

Tx_OT 
Return rates of Treasury Bonds - 
Secondary Market 

% IGCP 

 
Independe
nt 
Variables 

PIB 
Gross Domestic Product at Constant 
Prices (rate of change in annual 
value) 

% INE 

[Source: Own elaboration] 

The explained variable, total Financial Institutions Loans to Non-financial 

Companies, described in Table 1, covers the loans over total resident financial institutions 

in Portugal including, in addition to monetary financial institutions, non-monetary financial 
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institutions providing credit, as in the case of financial institutions to credit, financial 

corporations for credit purchases, leasing and factoring companies, investment 

companies, mutual guarantee and others (Banco de Portugal, 2014). Was considered the 

debt of micro, small, medium and large enterprises es, since the size of the company may 

be a significant variable, as there is an inverse relationship between the size of the 

company and the interest rate on loans (Santos, 2013). The definition of small and 

medium enterprises (SME) is settled by the Commission Recommendation 2003/361 

(Jornal Oficial da União Europeia, 2003). The main factors that determine whether a 

company is an SME are the staff headcounter, turnover or balance sheet total. The table 2 

below illustrates these thresholds (only for individual companies). 

 

Table 2. Classification of SME. 

Enterprises 
categories 

Workers   Turnover or Balance sheet total 

Medium < 250 ≤ 50 Million Euros ≤ 43 Million Euros 

Small < 50 ≤ 10 Million Euros ≤ 10 Million Euros 

Micro < 10 ≤ 2 Million Euros ≤ 2 Million Euros 

[Source: European Commission (2014)] 

 

Relatively to the variable General Government Gross Debt, it should be noted that 

public authorities include the three sub-sectors: central, regional and local government 

and social security funds. Public companies are also included in the government. The 

Public Deficit, in turn, corresponds to the difference between the expenditure of general 

government and its revenues, compared to the total GDP. A deficit with a positive sign 

corresponds to a negative balance, that is, there are more expenses than revenues. GDP 

in turn represents the final result of the production activity of resident producer units 

(Banco de Portugal, 2014). 

It was also made a descriptive analysis of the variables in order to understand their 

behavior during the period in question. We began by presenting the performance of the 

loans granted in December 2007 to December 2013 (see Figure 1). Through the analysis 

of the graph there was a subsequent increase in the value of lending by institutions 

December 2007 to June 2009, followed by a slight decrease and stagnating until June 

2010. Thereafter, there was a successive and abrupt decrease in the value of the loans. 

Note that the lowest values occurred at the end of year 2013. This decrease in the value 

of loans from the financial sector to non-financial corporations, from 2010, coincides with 

the beginning of the sovereign debt crisis, and the year 2010 was marked by the 
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application for financial assistance from Greece in April, and Ireland's request in 

November. 

 

Figure 1. Value of loans, quarterly, in December 2007 to December 2013. 

[Source: based on data from Banco de Portugal] 

 

 In turn, the graph of Figure 2 shows the evolution of the value of debt in December 

2007 to December 2013 for micro, small, medium and large enterprises in Portugal. 

 

 

Figure 2. Value of corporate debt, quarterly, December 2007 to December 2013. 

 [Source: based on data from Banco de Portugal] 

 

 Regarding the Figure 2, it is clear that small and medium enterprises are those who 

have the lowest debt values over the time period under review, the debt curves of these 

two types of companies are nearby and in both cases checks downward trend at the end 

of the period. For the micro enterprises it appears that these have debt ranging 

approximately between 70,000 and 80,000 million euros over the period under appraisal. 
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As for large enterprises is observed that at the beginning of the survey period was below 

70,000 million and remained so until June 2010. Thereafter the debt of large companies 

increased sequentially, reaching at the end of 2013 its maximum for this period, 

amounting to 89,686 million euros. This evidence is consistent with what Costa (2014) 

issued. He expressed concern, because the decrease in loans to focus on the segment of 

small and medium enterprises, in contrast to large companies and public companies that 

have increased their level of debt in this period, as they have been replacing credit 

previously obtained in abroad by loans from resident institutions. 

      Figure 3 shows the evolution of the equity ratio of small, medium and large enterprises 

in Portugal, for the period under analysis. It appears that the debt ratio of micro 

enterprises stood at approximately 45%. Small and medium enterprises debt ratio ranged 

around 30% and in late 2013 found considerably below 30%. In turn, the equity ratio of 

large companies at the beginning of the survey period was below 40%, but abruptly 

increased over time reaching the end of 2013 close to 55%. 

 

 

Figure 3. Equity ratio of Portuguese companies between December 2007 and December 

2013. 

[Source: based on data from Banco de Portugal] 

   

         The graph of Figure 4 shows the evolution of the debt of the general government, in 

a quarterly frequency, from December 2007 to December 2013. As can be seen in Figure 

4, the value of debt of public administration increased over the period analyzed and 

presented a growing trend. In December 2007, the value of public enterprises’ debt was 

115,786 million euro and increased to 213,631 million euro in December 2013. In others 

words, within 6 years government debt almost doubled, which corresponded to an 

increase of approximately 85.63%. 
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Figure 4. Representation of the quarterly value of government debt between December 

2007 and December 2013. 

[Source: based on data from Banco de Portugal] 

 

       Finally, in Figure 5, shows the evolution of the debt ratio of general government for 

the same period, noting that the debt ratio of general government throughout the period 

under study has steadily increased and doubled. In December 2007 was below 80% and 

at the end of 2013 was above 150%. 

 

 

Figure 5. Value of general government’s debt ratio, between December 2007 and 

December 2013. 

[Source: based on data from Banco de Portugal] 

 

In table 3 we can observe the annual change for the amount of loan and the value of 

corporate debt and public administration. According to this table, it appears that the value 

of total loans only increased in 2008, registering a decrease in the remaining years. 

Overall the study period, the value of loans granted decreased 9.59%. Regarding the debt 
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of micro enterprises it appears that only in the years 2011 and 2012 there was a decrease 

for registration in the remaining years increased. Between baseline and the end there was 

an increase of 3.65%. 

       As for small enterprises is observed that in the years 2008 to 2010 there was an 

increase in debt and in subsequent years there was a decrease. Between the beginning 

and the end there was a decrease of 14.72% of the debt. For the medium-sized 

enterprises is observed that these have small annual fluctuations, except for 2008 when 

there was an increase of 7.65%. Between the beginning and the end there was an 

increase of 1.55% of the debt. Regarding the debt of large companies and public 

administration, it appears that every year there was an increase of the amount owed. 

Between the beginning and the end of the study there was an increase of 41.77% and 

85.63% of the debt of large companies and public administration, respectively. 

 

Table 3.  Annual and total change of loans and debt of companies and public 

administration. 

Corporate Debt and Public Administration Debt 

Year     Loans 

Micro Small Medium  Large 

Public 

Administration  

2008 6,95% 7,29% 3,09% 7,65% 7,96% 7,14% 

2009 -0,13% 4,35% 1,83% 3,93% 5,31% 10,53% 

2010 -1,56% 0,90% 0,51% 3,00% 10,63% 13,21% 

2011 -3,38% -1,58% -0,85% -1,92% 4,93% 12,50% 

2012 -5,80% -3,30% -3,51% -2,15% 3,65% 7,18% 

2013 -5,48% 1,79% -5,44% -2,41% 3,85% 2,40% 

 Total Change -9,59% 3,65% -14,72% 1,55% 41,77% 85,63% 

 

 Table 4 shows the annual change on the debt ratio of companies and public 

administration. Analyzing the table, highlights the fact that large companies and public 

administration showed the largest increase (positive change) in the debt ratio. While the 

micro and medium enterprises increased equity ratio of 6.34% and 4.09%, respectively, 

between December 2007 and December 2013, large companies increased their equity 

ratio in 44.74% and administrations public at 99.09%. In the case of general government 

corresponds to a doubling of the debt ratio. 
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Table 4. Annual average rate of debt ratio for companies and public administration. 

Equity ratio 

Year 
Micro Small Medium Large 

Public 

Administration  

2008 6,34% 1,97% 6,69% 7,01% 6,13% 

2009 5,82% 3,33% 5,23% 6,87% 11,49% 

2010 -1,07% -1,34% 0,99% 8,56% 12,68% 

2011 -0,65% -0,34% -2,01% 6,81% 14,12% 

2012 0,22% -0,35% 0,00% 7,79% 12,46% 

2013 0,67% -7,04% -4,11% 2,48% 1,80% 

Total Change 6,34% -13,16% 4,09% 44,74% 99,09% 

 

 

 Table 5 shows the characterization of the variables under study through statistical 

measures: average, minimum, maximum, standard deviation and coefficient of variation. 

As shown in Table 5, the average value of loans in the period considered was 114,434 

million, and the variation around this relatively small amount, about 5.8%. Analyzing the 

debt according to their companies’ size, it appears that the micro enterprises and large 

companies are those with the highest average. The variation around the mean value was 

higher (11.4%) for large companies. The average debt of public administration was about 

164.616 million euros (S.D. 35624.70 millions of Euros) over the period under analysis 

and the variation around this mean value was 21.6%. The average debt ratio for micro 

enterprises was 45.24% (standard deviation 1.22%), 29.48% (1.13%) for small 

enterprises, 29.07% (1.06%) for medium enterprises, 45.15% (5.69%) for large 

enterprises and 112.24% (27.61%) for public administration. The greater dispersion 

values occurred in public administration and in large companies. As for the public deficit 

has been that this has a mean value of -6.56%, the deviations from the mean value is 

57.7%, i.e., the government deficit has a wide dispersion over the period under analysis. 

Regarding the formation of fixed capital this presents a mean value of -6.59% and high 

dispersion for the coefficient of variation is 102.4%. Between December 2007 and 

December 2013 the average value of loan rates up to 1 million euros was 6.56% and 

above € 1 million was 4.91%. The higher dispersion of rates were observed for more 

substantial loans. As for the profitability of treasury bonds this had a mean value of 6.66% 

(2.67%) and the variation coefficient was 40.1%. The GDP showed an averagechange of -

1.88% and a high dispersion relative to the sample average. 
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Table 5.  Characterization of the variables of the econometric model. 

Obs.: Emp_Conc – Financial Institutions loans to non-financial corporations - Total; 

D_Micro – Debt volume of Micro Enterprises ; D_PE – Debt volume of Small Bussiness; 

D_ME – Debt volume of Medium Enterprises ; D_GRD – Debt volume of Large 

Enterprises ; RE_Est  –General Government Debt Ratio; RE_Micro  - Debt ratio of Micro 

Enterprises ; RE_PE – Debt ratio of Small Enterprises ; RE_ME – Debt ratio of Medium 

Enterprises ; RE_GE – Debt ratio of Large Enterprises ; D_Pub  – General Government 

Gross Debt; Def_Pub  – Public Deficit; FBCF – Gross Fixed Capital Formation; 

I_SNF<1ME – Interest rate: loans to non-financial corporations of European Union – to 1 

million euros; I_SNF_>1ME – Interest rate: loans to non-financial corporations of 

European Union – above 1 million euros; Tx_OT – Treasury Bonds Yields – Secondary 

Market; PIB – Gross Domestic Product. 

 

3.3. Univariate analysis and correlation matrix bet ween the variables 

In Table 6 we present the Pearson correlation coefficients between the variables under 

study, bold highlights are the coefficients that represent the strongest relationships. The 

Variable Unit Average Minimum Maximum 
Standard 
deviation 

Coefficien
t variation  

Emp_Conc Million Euros 
114434,0

0 

100663,0

0 
121824,00 6615,61 0,058 

D_Micro Million Euros 76720,40 71916,70 80157,40 2597,48 0,034 

D_PE Million Euros 50063,60 44165,00 53389,10 2400,40 0,048 

D_PM Million Euros 49333,90 45119,60 53010,00 2082,52 0,042 

D_GRD Million Euros 76296,10 63263,30 89686,00 8666,69 0,114 

D_Pub       Million Euros 
164616,0

0 

115086,0

0 
214823,00 35624,70 0,216 

RE_Est % 112,24 76,70 155,20 27,61 0,246 

RE_Micro % 45,24 42,50 47,30 1,22 0,027 

RE_PE % 29,48 26,40 31,00 1,13 0,038 

RE_ME % 29,07 26,60 30,70 1,06 0,036 

RE_GE % 45,15 37,10 54,30 5,69 0,126 

Def_Pub % -6,56 -13,10 2,20 3,79 0,577 

FBCF % -6,59 -17,30 7,40 6,75 1,024 

I_SNF<1ME % 6,56 5,08 7,84 0,87 0,133 

I_SNF_>1ME % 4,91 3,33 6,32 0,91 0,185 

Tx_OT % 6,66 3,82 12,93 2,67 0,401 

PIB % -1,88 -7,00 3,27 3,03 1,609 
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sample correlation coefficient of Pearson, represented by r, is a measure of the direction 

and degree to which two quantitative variables are associated linearly. The correlation 

coefficient r varies between -1 and 1. The value 0 (zero) means that there is no linear 

relationship, a value of 1 indicates a perfect linear relationship and the value -1 indicates a 

perfect but also an inverse linear relationship, or when one of the variables increases the 

other decreases. The closer the coefficient is to 1 or -1, the stronger the linear correlation 

between the two variables (Murteira, Ribeiro, Silva and Pimenta, 2001). 

 After analysis of Table 6, it appears that the value of loans is strongly correlated 

and in the forward direction with micro-enterprises debt, small enterprises and the equity 

ratio of small enterprises. In turn, the micro enterprises debt is strongly and directly 

correlated with the medium enterprises debt, and micro and medium enterprises equity 

ratio. Second, small enterprises debt is strongly and negatively correlated with large 

enterprises debt and general government gross debt. Medium-sized enterprises debt was 

strongly correlated and in the forward direction with the leverage ratio of micro 

enterprises. The large enterprises debt was strongly correlated to equity ratio of small 

enterprises (reverse) and public debt (forward direction). The government debt ratio was 

strongly correlated with the small business equity ratio (reverse) and the equity ratio of 

large companies (forward direction). Furthermore, the equity ratio of micro enterprises 

was strongly correlated and in the forward direction with the leverage ratio of medium-

sized enterprises. The equity ratio of small enterprises is strongly correlated and the other 

way with the public debt. The equity ratio of large companies is strongly correlated and in 

the forward direction with the value of debt of public administration. As expected, the debt 

of each type of enterprises and public administration is strongly correlated and in the 

forward direction with the respective leverage ratio. Also as expected loan interest rates of 

up to EUR 1 million and more than 1 million are strongly correlated and in the forward 

direction. Finally, there is that GDP is strongly correlated with the gross fixed capital 

formation (forward direction) and government bond yields (reverse). 



 

16 
 

 
Emp_C

onc 

D_Mi

cro 

D_P

E 

D_P

M 

D_G

RD 

RE_

Est 

RE_Mi

cro 

RE_

PE 

RE_

ME 

RE_

GE 

D_P

ub 

Def_P

ub 

FBC

F 

I_SNF<1

ME 

I_SNF_>

1ME 

Tx_

OT 
PIB 

Emp_Conc 1,00 0,76 0,82 0,71 -0,60 -0,68 0,48 0,74 0,50 -0,66 -0,61 -0,45 
-

0,05 
-0,32 -0,42 

-

0,11 
0,02 

D_Micro  1,00 0,38 0,96 -0,01 -0,14 0,86 0,22 0,83 -0,11 -0,05 -0,42 
-

0,26 
-0,45 -0,46 0,29 -0,09 

D_PE   1,00 0,30 -0,86 -0,91 -0,01 0,96 0,00 -0,90 -0,87 -0,19 0,22 0,09 -0,04 
-

0,24 
0,06 

D_PM    1,00 0,09 -0,03 0,86 0,16 0,92 -0,01 0,06 -0,46 
-

0,38 
-0,46 -0,47 0,34 -0,19 

D_GRD     1,00 0,98 0,29 -0,90 0,31 0,99 0,99 0,16 
-

0,54 
-0,01 0,12 0,62 -0,40 

RE_Est      1,00 0,21 -0,91 0,23 0,99 0,99 0,17 
-

0,51 
-0,01 0,12 0,54 -0,36 

RE_Micro       1,00 -0,07 0,94 0,24 0,27 -0,50 
-

0,39 
-0,68 -0,64 0,21 -0,04 

RE_PE        1,00 -0,06 -0,91 -0,90 -0,23 0,23 0,02 -0,11 
-

0,42 
0,12 

RE_ME         1,00 0,25 0,30 -0,54 
-

0,49 
-0,64 -0,61 0,27 -0,16 

RE_GE          1,00 0,99 0,17 
-

0,51 
-0,03 0,11 0,53 -0,36 

D_Pub           1,00 0,15 - -0,02 0,11 0,61 -0,40 



 

17 
 

Table 6. Correlation matrix between variables. 

Obs.: Emp_Conc – Financial Institutions loans to non-financial corporations - Total; D_Micro – Debt volume of Micro Enterprise; D_PE – Debt 

volume of Small Bussiness; D_ME – Debt volume of Medium Enterprise; D_GRD – Debt volume of Large Enterprise; RE_Est  –General 

Government Debt Ratio; RE_Micro  - Debt ratio of Micro Enterprise; RE_PE – Debt ratio of Small Business; RE_ME – Debt ratio of Medium 

Business; RE_GE – Debt ratio of Large Business; D_Pub  – General Government Gross Debt; Def_Pub  – Public Deficit; FBCF – Gross Fixed 

Capital Formation; I_SNF<1ME – Interest rate: loans to non-financial corporations of European Union – to 1 million euros; I_SNF_>1ME – Interest 

rate: loans to non-financial corporations of European Union – above 1 million euros; Tx_OT – Treasury Bonds Yields – Secondary Market; PIB – 

Gross Domestic Product. 

0,54 

Def_Pub            1,00 0,14 0,59 0,64 0,31 -0,16 

FBCF             1,00 -0,08 -0,09 
-

0,60 
0,83 

I_SNF<1ME              1,00 0,98 0,35 -0,50 

I_SNF_>1M

E 
              1,00 0,40 -0,48 

Tx_OT                1,00 -0,73 

PIB                 1,00 
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3.4. Multiple linear regression model 

It was intended to estimate the influence of the independent variables in the volume of loans 

to non-financial companies in the period between December 2007 and December 2013. It 

were selected 13 variables that can positively or negatively influence the granting of loans to 

non-financial institutions. The expression for the generalized estimate model is given below: 

,_1___ln__

___ln_ln_ln__ln_

13121110987

6543210

uPIBOTTXMESNFIFBCFPubDefPubDGERE

MEREPEREMicroREGRDPMPEconcEmp

+++>++++++
++++++=

βββββββ
βββββββ

     (1) 

 

Table 7 presents the estimated models, the respective determination coefficients and 

the significance test for all regressions. It also presents the results of the tests: normality, 

homoscedasticity, absence of autocorrelation of errors and multicollinearity of independente 

variables. For each variable is displayed the respective coefficient and its standard deviation 

that is between brackets. The symbols *, ** ,*** means that the independent variable is 

statistically significant at 10%, 5% and 1% significance level, respectively, and henceforth it is 

a valid estimated model. As the magnitude of the variables involved in the models is very 

different, there is on the one hand amounts in millions of euros and on the other ratios as a 

percentage, was therefore necessary log transformation the following variables (variables that 

were in EUR million): D_ME (Debt Volume of Medium Enterprise), D_GRD (Debt Volume of 

Large Enterprise) e D_Pub (General Government Gross Debt). 

Based on Table 7 it was found that all the estimated regression models have statistical 

significance at 5% significance level. For all models, the determination coefficient is above 

95% which means that on average, the change in the value of loans is explained by around 

95% by the independent variables included in the models. It is also possible to conclude that 

in all models estimated the conditions are met: normality, homoscedasticity, absence of 

autocorrelation of errors and lack of multicollinearity. 

Note that the variables not included in Table 7, showed no relevance to the estimated 

models, their inclusion had sometimes result in the violation of any of the model validation 

conditions, including multicollinearity. Therefore, given the results it is concluded that the debt 

to equity ratio of medium-sized enterprises, significantly influence and direct sense the value 

of the loans. In turn, the debt of large companies and public administration and the public 

deficit significantly influence and the other way the value of the loans. With regard to gross 

capital formation, this has a significant influence and the other way in the value of loans. 

Finally, government bond yields have significant influence and direct sense of the change in 
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the value of loans. We conclude also that lending interest rates of more than EUR 1 million 

and GDP have no significant influence on the variation in the value of the loans. 

 

Table 7.  Estimation of models by the OLS method. 

Variável M1 M2 M3 M4 M5 

Constant 
5,2350*** 

(0,7812) 

4,6536*** 

(1,1767) 

11,123*** 

(0,2972) 

11,071*** 

(0,1694) 

10,902*** 

(0,1579) 

LD_ME 
1,0121*** 

(0,0613) 

0,8948*** 

(0,0977) 
   

LD_GRD 
-0,4040*** 

(0,0276) 
    

RE_ME   
0,0348*** 

(0,0050) 

0,0346*** 

(0,0051) 

0,03258*** 

(0,0049) 

RE_GE   
-0,0104*** 

(0,0006) 

-0,0104*** 

(0,0006) 
 

LD_Pub  
-0,2227*** 

(0,0169) 
   

Def_Pub     
-0,0022*** 

(0,00013) 

FBCF 
-0,0017*** 

(0,0005) 

-0,0020*** 

(0,0005) 

-0,0015** 

(0,0006) 

-0,0017 

(0,0011) 

-0,0019 

(0,0011) 

I_SNF_>1ME  
-0,0074 

(0,0046) 

0,0003 

(0,0056) 

0,0009 

(0,0062) 

0,0001 

(0,0059) 

Tx_OT 
0,0006 

(0,0012) 

0,0025 

(0,0019) 

0,0035** 

(0,0016) 

0,0037* 

(0,0019) 

0,0043** 

(0,0018) 

PIB    
0,0007 

(0,0028) 

0,0009 

(0,0026) 

R2 adjusted 0,963 0,961 0,954 0,952 0,957 

Vp (F) <0,0001 <0,0001 <0,0001 <0,0001 <0,0001 

Vp(normality) 0,5281 0,6428 0,2825 0,3362 0,1819 

Vp(homoscedasticity

) 
0,5714 0,9718 0,6976 0,7701 0,9795 

Autocorrelation Absent Absent Inconclusive Inconclusiveb Inconclusivec 
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a - Durbin-Watson test inconclusive, we resorted to the LMF test and obtained Vp 0,480 
b - Durbin-Watson test inconclusive, we resorted to the LMF test and obtained Vp 0,535 
c - Durbin-Watson test inconclusive, we resorted to the LMF test and obtained Vp 0,906 

Obs.: Emp_Conc – Financial Institutions loans to non-financial corporations - Total; D_Micro 

– Debt volume of Micro Enterprise; D_PE – Debt volume of Small Bussiness; D_ME – Debt 

volume of Medium Enterprise; D_GRD – Debt volume of Large Enterprise; RE_Est  –General 

Government Debt Ratio; RE_Micro  - Debt ratio of Micro Enterprise; RE_PE – Debt ratio of 

Small Enterprise; RE_ME – Debt ratio of Medium Enterprise; RE_GE – Debt ratio of Large 

Enterprise; D_Pub  – General Government Gross Debt; Def_Pub  – Public Deficit; FBCF – 

Gross Fixed Capital Formation; I_SNF<1ME – Interest rate: loans to non-financial 

corporations of European Union – to 1 million euros; I_SNF_>1ME – Interest rate: loans to 

non-financial corporations of European Union – above 1 million euros; Tx_OT – Treasury 

Bonds Yields – Secondary Market; PIB – Gross Domestic Product; Vp – p-value. 

 

 

CONCLUSION AND SUGGESTIONS FOR FUTURE RESEARCH  

 

This paper aimed to analyse the impact of the regulatory role of the ECB and the sovereign 

debt crisis of the Member States in providing finance for Portuguese companies, after the 

financial crisis of 2008. It was found that both the ECB and the FED doubled the value of its 

assets between 2006 and 2008, given the worsening of the financial crisis (Andrade, 2009). 

However, the answer given by FED to the crisis has been more rapid, effective, transparent 

and inclusive, for the ECB's reply (Gros et al, 2012 and Rainha, 2013). However, when 

comparing the final goal common to both central banks - inflation, the ECB may had more 

success in controlling inflation and inflation expectations (Araújo, 2013). 

According to the econometric analysis carried out it appears that the debt of large 

companies, government debt and the public deficit influence significantly and in the opposite 

direction the volume of loans to non-financial companies, thus validating the hypothesis H1. 

In fact, as the debt of government and, consequently, the public deficit increase, will 

deteriorated the country's rating and all economic agents will have more difficulties in access 

to credit and higher interest rates (Ferrão, 2012). As the variables D_Micro (Debt volume of 

Micro Enterprise) and D_PE (Debt ratio of Small Enterprise) were taken from the five 

a 

Multicollinearity Absent Absent Absent Absent Absent 
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estimated models, since these variables originated violation of the assumption of the absence 

of multicollinearity among the independent variables, we could not test the hypothesis H2 and 

therefore conclude whether the increase in government debt and the public deficit would lead 

to a reduction of lending to Portuguese SME. However, using the Pearson regression 

coefficients can be said that the small enterprises debt is strongly correlated in reverse with 

the debt of government and large business. This means that when you register an increase in 

the debt of large business, government and the public deficit, lending to small and medium 

decreases. In fact, at company level, and as found APB (2012), Farinha e Prego (2013), 

Ferrão (2012), Iyer et al. (2010) and Paulo (2012), credit granted to SME was the one who 

showed greater reduction after the financial crisis. Finally, we conclude by applying the Chow 

test for a 5% significance level, the downturn in 2010 (break point) is statistically significant in 

the models M1, M3 and M4. This result allows, in some way, say that the European sovereign 

debt crisis had an influence on the behavior of loans, since the year 2010 was marked by the 

Financial Economic Assistance request from Greece and Ireland.  

Despite the validity of the conclusions of this research, it is noteworthy that a limitation 

relates to the fact that there are only data provided by the Banco de Portugal for the granting 

of credit to non-financial corporations since December 2007 and not since the creation of the 

ECB. The use of a larger series would compare the evolution of loans before and after the 

financial crisis. As for future research suggestion, it is proposed that this analysis be 

extended to other countries that also have used the assistance programs of the IMF and the 

ECB. Another issue that needs special attention and can be studied as referred Antunes and 

Marino (2012), it is whether the regulatory intervention of the ECB may ease the funding 

problems for the business sector. 
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