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Abstract: 

This paper examines the relationship between firm-, country-, and international-level factors and 

small- and medium-sized enterprise (SME) financing of 2,799 firms from Central and Eastern Europe 

between 2012 and 2014. By incorporating these levels of analysis, an extensive overview is proposed. 

It is argued that SMEs report more finance obstacles compared to their larger counterpart. 

Furthermore, country characteristics should impact a firm’s leverage. However, many of the firm and 

country characteristics are found to be insignificant. As for the international aspect of financial 

integration, this paper finds a significant impact of both price- and quantity-based measures. The 

benefits of financial integration are especially present for high-growth firms. By reviewing the 

position of Central and Eastern European countries within the European Union, economic policy 

makers should take the results from the financial market integration into account.     
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“L'Europe se fera par la 

monnaie ou elle ne se fera pas” 

Jacques Rueff (1949)
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1. Introduction  
 

Just after the Second World War, the original development of the European Union (EU) began and 

was based upon ending numerous wars between neighboring countries. In 1951 the European Coals 

and Steel Community (ECSC) was created by signing the treaty of Paris. The six founding countries 

were Belgium, France, Germany, Italy, Luxembourg and the Netherlands. They signed the Treaty of 

Rome creating the European Economic Community, also called the ‘Common Market’, in 1957. The 

following period, the 1960s, characterize a time of economic growth due to the abandoning of custom 

duties which have increased trade between members. In the 1970s the EU welcomed three new 

members; Denmark, Ireland and the United Kingdom, raising the number of Member States to nine. 

This expansion continued in the 1980s by welcoming Greece, Spain, and Portugal. Furthermore, in 

1986 the Single European Act was signed which aimed at resolving the problems of free trade across 

EU borders creating a ‘Single Market’. Also, in 1989 the Berlin wall was pulled down leading to the 

reunification of Germany and the start of the collapse of communism across Central and Eastern 

Europe. In the 1990s, the Single Market program was completed with the ‘four freedoms’: movement 

of goods, services, people, and money. Furthermore, new members were introduced to the EU: 

Austria, Finland and Sweden. Moreover, the ‘Schengen’ agreement came to be allowing people to 

travel without passports checks resulting in an increase of cross-border movements of workers. 

In the same period, the European Economic and Monetary Union (EMU) was formed with the signing 

of the Maastricht Treaty which eventually led to the introduction of the euro in several Member States 

in 1999. Hereafter, in the 2000s, more and more countries adopted the euro. A turning point during 

these times were the terror attacks in New York and Washington on September 11 2001 which caused 

a more closely cooperation between countries to fight crime. This eventually led to the elimination of 

political divisions between Central and West Europe by welcoming a total of twelve new members. 

Later, in 2008, the global economic crisis had hit Europe severely and the EU had to help several 

countries to support their banks and subsequently established the ‘Banking Union’ ensuring more safe 

and reliable banks. The latest member, Croatia, was welcomed in 2013 and it became the 28
th
 country 

to join the EU (EU, 2016).  

This brief history of the EU shows great unification of European countries by joining the EU and 

through the signing of several agreements and treaties. Especially with the introduction of the euro as 

currency of many Member States, there have been developments of a more integrated financial market 

within the EU. The subject of financial integration within the EU is currently even more interesting 

due to several recent events. First, there was the global economic crisis which led to an increase in 

focus on financial stability issues within the EU. Second, the British people decided to leave the EU, 

the so-called ‘Brexit’. This was one of the first responses to a shift in the voters’ perception of the idea 
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of an ‘ever closer union’. In more and more countries, Eurosceptic parties gained support. Finally, as 

of most recent, Italy has had a constitutional referendum which the Prime Minister Matteo Renzi lost. 

All these events have put pressure on the EU and the idea of a single market. But what would be the 

possible consequences of the abolishing of the EMU or even more drastic the EU? For one thing, firms 

are currently expected to have benefits from integrated financial markets when it comes to their access 

to finance (Lucey and Zhang, 2011; Popov and Ongena, 2011). These benefits could therefore 

disappear when there is financial disintegration. This could especially affect small and medium 

enterprises’ (SMEs) who already have greater difficulties in raising capital compared to their larger 

counterpart (Ang, 1991). The main focus of this paper is to examine whether the level of financial 

integration of Central and Eastern European (CEE) countries affects the financial decisions of SMEs. 

Only very few recent papers that examine the financial decisions of SME, take the possible effects of 

financial integration into account (e.g. Lucey and Zhang, 2011; Popov and Ongena, 2011; Moscalu, 

2015). Besides the international aspect of financial integration, firm and country characteristics that 

affect the financing decisions of SMEs are analyzed. Furthermore, the focus on the newest members 

Croatia (2013), Romania and Bulgaria (2007) and the largest enlargement of the EU of 2004, 

consisting of mainly CEE countries (except for Cyprus and Malta), is not yet researched to the best of 

the author’s knowledge. Since many of these countries are considered to be emerging it is of great 

importance to examine whether these countries are integrated in the European financial system and 

whether SME’s financing decisions are affected by the level of integrations, since these firms form the 

backbone of the economy. Theoretically this paper will build on two streams of theories. First, it will 

deal with capital structure theories, which is a traditional approach of modeling the determinants of 

financial decisions. Second, it will cover the theory of financial integration.  

The rest of the paper is structured as follows: the key findings on capital structure theories and of the 

financial integration theories are presented in the second section. The findings of prior research and 

the hypothesis developments are given in the third section. The dataset and methodology are discussed 

in the fourth section. The fifth section includes the empirical results and their interpretations. The sixth 

and final section consists of the conclusions of this research. 

2. Theory review 

 

The theory review will contain two streams of theories that form the basis of this paper. The first part 

will give an overview of the most important theories in the area of capital structures. Subsequently, the 

most important theories of financial integration are discussed. 
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2.1 Capital structure  

 

The capital structure of a firm can be defined as the mix of debt and equity a firm uses to finance its 

operations. The first seminal paper that is seen as the foundation of all other capital structure theories 

is that of Modigliani and Miller (1958). It describes the irrelevance theory where the capital structure 

of a firm is irrelevant when certain assumptions are met. One assumption is that no taxes exist. With 

this assumption, the value of an unlevered firm is equal to that of a levered firm. In essence, the theory 

states that the amount of debt relative to equity only serves as a determination of the cash flows to debt 

holders and equity holders, but does not affect the aggregate value of the firm.  Such assumptions that 

reflect perfect market conditions made other researchers think about the importance of financing 

decisions regarding firm value. Due to critics on the unrealistic assumptions, Modigliani and Miller 

(1963) added taxes to their model. Tax was taken into account since the interest paid on debt is tax 

deductible, introducing a tax shield. According to this model, a firm should have as much debt as 

possible since it will increase the benefit of the tax shield and increase firm value. Since, however, 

perfect market conditions rarely exist and debt is not risk free, Kraus and Litzenberger (1973) 

introduced the trade-off theory. They assume that an optimal capital structure exists. An optimal 

structure should maximize shareholder’s wealth and at the same time keep claims of stakeholders as 

low as possible. The trade-off is then the balance between tax saving benefits of debt and financial 

distress caused by bankruptcy costs. At some point the marginal costs of distress are larger than the 

marginal benefits of the tax shield, decreasing the market value of a firm.  Besides bankruptcy costs 

another indirect cost relevant to the trade-off theory are agency costs described by Jensen and 

Meckling (1976). There are two types of agency problems: (1) conflicts between management, 

especially the CEO, and shareholders, and (2) conflicts between debtholders and shareholders (Harris 

and Raviv, 1991). The capital structure of a firm could reduce these costs.  A major drawback of the 

trade-off theory described above is that it is rather static focusing on one period. However, it is not 

realistic to assume that a firm only plans its optimal capital structure one period ahead. Frank and 

Goyal (2007) incorporated the multi-period aspect to the trade-off theory, resulting in the ‘dynamic 

trade-off theory’. One of the interesting assumptions of this model is that it allows firms to be at a 

suboptimal level of leverage, since the optimal structure of t+1 depends on the  optimal structure of 

t+2 which depends on t+3 and so on. Another view on the desired capital structure of firms is by 

Myers and Majluf (1984) who argue that firms follow a certain hierarchy in deciding financing, the 

pecking order theory. They state that firms prefer internal financing over debt and debt over equity. 

The main rationale for this hierarchy is information asymmetry induced costs. Since outsiders such as 

banks and other investors have less information available, they demand compensation in the form of a 

premium. Considering that equity is an information-sensitive security the premium on issuing shares 

will be even higher. Furthermore, taking the assumption into account that managers act in the interest 

of the current shareholders, issuing new shares is perceived as a bad signal to potential investors. This 
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is a so-called signaling effect. Asquith and Mullins (1986) find that the announcement of new stock 

issues indeed cause an average decrease in the stock price of three percent. They show that the 

magnitude of the decrease is dependent on the degree of information asymmetry between managers 

and investors. Contrary to the trade-off theory, the pecking order theory is able to explain why firms 

can be more profitable with less debt compared to less profitable firms with more debt. The more 

profitable firm does not only have a lower target debt ratio, but can also generate more internal funds 

for financing necessary future investments (Myers, 2001). Regarding the scope of this paper, it is 

interesting to analyze whether SMEs behave similarly according to the trade-off theory and pecking 

order theory compared to larger listed firms which are mostly researched due to data availability. 

Some scholars argue that the same theories can be used to explain manager’s financial decisions of 

SMEs compared to large listed firms (Sogorb-Mira, 2005). As for the trade-off theory, it is hard to 

argue that SMEs would not face the same trade-off between tax benefits and financial distress costs. 

However, there are some issues and implications for a firm’s capital structure that SMEs would face in 

a higher degree. For one, managers need to have knowledge of the benefits of tax shields. Many SMEs 

are led by entrepreneurs and might lack the financial knowledge to take advantage of this benefit 

(OECD, 2006). Furthermore, SMEs tend to face more financial constraint issues. In such case, a 

manager could be aware of the advantage of debt but could not act on it. A financial constraint does 

not necessarily mean that no financing is available, but rather that the price is discouraging. Finally, 

the ‘experienced’ bankruptcy costs of SMEs are higher compared to their larger counterpart. Many 

SMEs are family-owned and therefore the firm could have sentimental value and bankruptcy can 

influence their personal financial situation (Jensen and Uhl, 2008). The reasons mentioned above help 

to explain the possible deviation of SMEs from the trade-off theory and, thus, why their capital 

structure might be different. As for the pecking-order theory, again, much of the research has focused 

on large listed firms. Contrary to the trade-off theory, there are more compelling reasons to believe 

that the pecking order theory rightly explains the capital structure of SMEs. Lopez-Garcia and Sogorb-

Mina (2008) find that the directors of SMEs are often the only shareholder of the firm. Since issuance 

of new equity would dilute the ownership of the owner-manager, they believe that SMEs would prefer 

debt over equity. Additionally, the cost of equity issuance is higher for SMEs compared to larger firms 

that are already listed. Especially, an initial public offering (IPO) is expensive to organize and is 

subject to underpricing (Chittenden et al., 1996). Finally, the size of the firm also has impact on the 

availability of debt. Smaller firms rely therefore more on short-term financing since the constraints of 

these firms are mainly present in obtaining long-term financing. The pecking-theory is expanded for 

SMEs by making a distinction between short- and long-term debt (Lopez-Garcia and Sogorb-Mina, 

2008).    
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2.2 Financial integration 

 

Many scholars came up with a definition of financial integration. Baele et al. (2004) assume that for a 

market to be financially integrated, all financial instruments and services of the participants should 

have similar characteristics: (i) each participant faces the same set of rules when dealing with these 

instruments or services, (ii) they have equal access to these instruments and services, and (iii) they are 

treated equally when active in the market. This definition of financial integration is closely linked to 

the law of one price. This law states that in a situation where assets have identical risk and return 

profiles, they should have the exact same price regardless of where they are transacted (Yeyati et al., 

2009). Brouwer (2005) defines financial integration differently by stating that financial integration is 

the process through which the financial market of a certain economy becomes more closely integrated 

with other economies or with the rest of the world. This definition implies that there will be an 

increase in capital flows which will result in the equalization of prices and returns in different 

countries (Stavarek et al., 2011). Such processes could arise in the absence of explicit agreements. 

This could be in the form of foreign bank assets in the domestic market or cross-border borrowing of 

domestic firms in the international market. However, there is evidence that financial integration could 

also be enforced by formal international treaties (Ho, 2009). These treaties have two distinct elements, 

one aims at the cooperative responses when there is financial distress and the second aims at 

harmonization of regulations of financial systems. Besides different definitions, there are also different 

types of financial integration. Guha et al. (2004) distinguishes between total, direct, and indirect 

financial integration where total integration includes both direct and indirect integration. Markets are 

totally integrated when real interest rates are the same for the markets concerned. Direct financial 

integration, also called capital market integration, is expressed in the differences of the price of 

financial instruments between markets. When such differences are present there are deviations from 

the law of one price. When there is perfect direct integration, an investor can expect to have the same 

return on products from different markets after risk adjustments. Indirect integration can be interpreted 

as an indirect correlation between returns of different countries. Furthermore, financial integration 

varies in strength with perfect integration and perfect disintegration on both ends of the spectrum 

(Oxelheim, 1990). In the occurrence of perfect disintegration, markets are segmented which could be 

caused by transaction costs or market inefficiencies (Guha et al., 2004). Additionally to the integration 

of financial markets, Liebscher et al. (2006) identify other forms of integrations such as monetary 

integration such as the euro, foreign entry, or regulatory harmonization. Now that the concept of 

financial integration is described, the benefits of this progress are studied. Baele et al. (2004) considers 

three benefits which are interrelated (Fig. 1). Some scholars also consider financial development as 

one of the benefits.  
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Fig.1 Benefits of financial integration (Stavarek et al., 2011) 

 

Regarding risk sharing, economic theory suggests that financial integration should have an effect 

(Jappelli and Pagano, 2008). Integration into larger markets is beneficial to both firms and financial 

market institutions. It allows firms with insufficient capital for certain projects to undertake those 

when they can turn to an intermediary that are able to cover initial costs. In this case there is a strong 

link between the quality of financial institutions and economic growth (Levine, 1997). Such 

economies of scale where intermediaries use savings to finance firms, allow SMEs with finance 

constraints to have better access to capital markets (Stavarek et al., 2011). When analyzing the 

banking integration, Kalemli-Ozcan and Manganelli (2008) find that cross-border banking integration 

increases risk sharing. The next benefit of financial integration is that of better capital allocation. An 

integrated financial market removes barriers of trade of financial assets and capital allowing financial 

resources to be allocated more efficiently (Baele et al., 2004). Risk sharing and an improved capital 

allocation are interrelated since higher risk sharing opportunities and risk diversification will lead to a 

more efficient capital allocation that could foster economic growth. Another mechanism through 

which economic growth is affected by financial integration is the opening of international capital 

markets. Such opening up will generate capital flows from capital abundant countries to capital scarce 

countries. Finally, there is the benefit of financial development. According to Hartmann et al. (2007), 

financial development should be considered as a process that eventually will reduce information 

asymmetry, reduce transaction costs and increase competition.  Apart from these benefits there are 

also costs and barriers concerned with financial integration. Many researchers (e.g. Baele et al., 2004) 

have identified the main causes for these costs: (1) the high degree of banking concentration leads to 

lower capital flows to smaller countries, (2) misallocation of domestic capital flows hampering 

economic growth, (3) loss of macroeconomic stability due to large capital inflows that may lead to 

excessive inflation, (4) pro-cyclicality especially for short term capital flows since shocks tend to be 

larger in developing countries and there might be herding behavior when shocks within a particular 

country are not fully understood, and (5) risk of foreign bank entry that for one reason may pressure 

local banks to merge creating banks that could be ‘too political to fail’. 
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3. Hypotheses development 

 

Now that the fundamental theories of this research are analyzed, prior research findings of firm 

financial decisions and financial integration are reviewed. First, the findings on the effect of several 

firm-specific characteristics of the capital structure of firms are analyzed. Then, the country 

characteristics are examined. Finally, the international characteristics focusing on financial integration 

are discussed. Following these findings the hypotheses for this research are stated accordingly. 

Firm characteristics and a firm’s capital structure 

There are several firm characteristics that affect the choice of finance for SMEs. Regarding size, larger 

firms tend to be more diversified and go less often bankrupt. Therefore from a financial distress 

perspective, the bankruptcy costs are higher for smaller firms relative to those of larger firms (Warner, 

1977). Mateev and Ivanov (2011) find that size positively affects the leverage of firms. Furthermore, 

they find that, controlling for other firm characteristics, the level of leverage was much higher for 

larger firms. Furthermore, the industry where the firm is active in affects the level of leverage. 

According to Bolton (1971) most SMEs are only active in one industry and are therefore ‘unitary 

firms’. According to Coluzzi et al. (2009) European firms only active in the service industry have in 

general a higher percentage of tangible assets compared to firms in the manufacturing industry as 

found in the AMADEUS database. Therefore, service firms have more assets that can be used for 

collateral. Bradley (1984) shows that industry classification greatly affects the leverage ratio of firms. 

It could account for up to 25% of the variation. He finds that capital intensive industries indeed show 

significantly higher leverage ratios. Additionally, the age of the firm is expected to have effect on the 

leverage level of SMEs. SMEs are in different stages of development requiring different levels of 

capital. Especially, SMEs in their start-up phase may be constraint to get access to external capital for 

investments. First, they do not generate enough profits to internally finance investments. Secondly, 

due to a lack of trading history, the information asymmetry and agency problems may be severe. 

Petersen and Rajan (1994) find that more mature firms indeed have higher levels of leverage. As for 

the growth rate of the firm, Marsch (1982) argues that faster growing firms will have higher debt 

ratios. This view was also held by Aryeetey et al. (1994), however whether finance induces growth or 

the opposite is difficult to determine. Myers (1977) has a contradicting view and states that firms with 

higher growth rates have lower debt ratios. This is because agency costs between debt and equity 

holders are especially high for assets that enable a firm to grow in the future. Furthermore, he argues 

that providers of debt do not enjoy the benefits of growth since their return will not increase, 

emphasizing the agency problem. Empirical evidence is as inconclusive as the theory. There are 

researchers who find a positive relationship between growth and leverage (e.g. Barton et al., 1989), but 

there are also those that find a negative relationship (e.g. Rajan and Zingales, 1995). When considering 

the type of ownership, foreign-owned firms tend to have easier access to international financial 
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sources of external finance. Beck et al. (2006) confirm that foreign owned firms report lower financing 

obstacles. This is consistent with the findings of Harrison and McMillan (2001) who report that the 

constraints for foreign-owned firms are lower because of their higher profitability and liquidity. These 

foreign-owned firms, in turn, have ‘crowded out’ domestic firms since they are better investments for 

local banks. Furthermore, a firm could be part of a larger firm. Such a firm is then a subsidiary of the 

parent. Kolasinski (2009) identifies that parent firms sometimes separate divisions into different legal 

entities allowing them to issue their own debt. Especially foreign parents from countries with lower 

tax rates should be interested in such division. In accordance with the trade-off theory, there will be a 

new balance between tax savings and bankruptcy costs in favor of taking on more debt. In general, a 

subsidiary has the opportunity to take on intra-firm debt that has the benefit of no bankruptcy costs 

(Chowdry and Nanda, 1994). In order to test whether SMEs in general are more financially 

constrained compared to their larger counterparts, the following hypothesis is tested: 

H1: SMEs face higher financing obstacles compared to larger firms. 

Country characteristics and a firm’s capital structure 

Next to firm characteristics that explain the capital structure of a firm, several country characteristics 

also explain this structure. From a macro perspective the economic development, institutional 

environment and banking structure could all influence the capital structure of a firm. These 

characteristics are possible to interpret in the context of traditional capital theories, but are, however, 

not incorporated in these theories. Reason for this is that the theories of capital structure assume that 

financial markets are frictionless and efficient (Mateev and Ivanov, 2011). Thus, these differences can 

be seen as indicators of incompleteness of these traditional theories when found significant. Jensen 

and Uhl (2008) find that economic development is positively related to the levels of debt of firms 

since it increases the availability of credit available, all else equal. The same relationship is expected 

for the institutional environment and a firm’s leverage. Beck et al. (2006) suggest that smaller firms in 

countries with a less developed institutional environment raise less external capital, especially debt 

financing. Wurgler (2000) find that the allocation of capital is more efficient in more developed 

financial markets. Finally, the banking structure of country is of influence of the capital structure 

especially for SMEs that mostly do not have access to alternative external capital such as equity. 

Strahan and Weston (1996) show that most of this financing of SMEs is done by relatively small 

banks, because larger banks are hesitant to build relationships with smaller firms. On the contrary, 

Berger and Udell (2006) argue that those larger banks have more lending technologies which may be 

used to tackle the information asymmetry problem. As for banking concentration several studies find 

that an increase in bank concentration is a severe obstacle for obtaining finance and that there even is a 

negative relation between bank concentration and firm growth (e.g. Beck et al., 2004). Focusing on the 

European banking market, Cetorelli (2004) indicates that the enhanced competition in banking in the 
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EU has reduced the concentration of the banking market. However, Mishkin (1999) believes that 

larger nationwide and diversified financial institutions can improve overall efficiency of the financial 

system of a country that, in turn, can help to obtain financing for SMEs. In addition to concentration, 

ownership is also expected to influence the financing decisions of firms. Foreign institutions that are 

headquartered in developed countries may have access to better information technology to collect and 

assess hard information. On the other hand, when it comes to more soft information, more difficulties 

may occur for foreign investors due to, for instance, cultural differences (Buch, 2003). Contradictory 

results have been found regarding foreign ownership and SME credit availability. Many studies find a 

positive relationship between foreign ownership and SME credit availability (e.g. Beck et al., 2004). 

However, some find that foreign-owned banks have more difficulties in supplying credit to SMEs 

compared to larger firms (e.g. Berger et al., 2001). Focusing on former socialist countries, Giannetti 

and Ongena (2005) also find that foreign lenders preferred larger firms over SMEs.  

To test whether country characteristics indeed influence the choice of financing, the following 

hypotheses are tested: 

H2a: Economic factors impact the choice of financing of SMEs. 

H2b: Institutional factors impact the choice of financing of SMEs. 

H2c: Banking development factors impact the choice of financing of SMEs. 

Financial integration and a firm’s capital structure 

In addition to firm and country characteristics there are also international characteristics such as the 

degree of financial integration that might affect the capital structure of a firm. As for the market 

openness and the leverage levels of firms, contradicting findings are found when both firm and 

country levels are taken into account. Mitton (2006) finds that firms opening up to foreign equity 

investors have lower levels of leverage. Furthermore, firms that have access to international equity and 

bond markets actually increase their leverage levels and maturity (Schmukler and Vesperoni, 2006). 

On country level, however, market liberalization decreases the use of debt and also its maturity (Ağca, 

2007). Focusing on Central and Eastern Europe, Giannetti and Ongena (2009) find that the use of debt 

is stimulated by foreign bank lending although this effect is dampened for smaller firms. However, the 

negative impact induced by greater interest rate spreads is stronger for smaller short-term loans that 

are especially relevant for SMEs (Moscalu, 2015). Lucey and Zhang (2011) who take a range of 

emerging markets worldwide as sample, find that credit market integration is positively associated 

with leverage whereas equity market integration is negatively associated with leverage. As described 

in the theory review, financial integration has several benefits (Fig. 1). An increase in availability of 

financial services in the domestic market was found to improve a country’s access to international 

capital (e.g. Giannetti et al., 2002). This might also increase the options for alternatives and change the 

capital structure of a firm. As for lower costs of capital as benefit of financial integration, market level 
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analysis show indications of a decrease in cost of equity (e.g. Bekaert and Harvey, 2000). Prior results 

indicate that firms can adjust their leverage according to the adjustments in costs of either debt or 

equity due to financial integration. Therefore, the following hypotheses will be tested: 

H3a: The level of leverage of SMEs is negatively associated with the interest rate spread. 

H3b: The level of leverage of SMEs is positively associated with the degree of credit market 

integration.  

H3c: The level of leverage of SMEs is negatively associated with the degree of equity market 

integration. 

4. Methodology  

 

This section will describe the sample selection. This is followed by a selection of firm-level variables, 

country-level variables, and financial integration variables.  Finally, to test the hypotheses mentioned 

in the previous section several methodologies will be used. Each hypothesis has its own model that 

will be discussed in this section. 

4.1 Sample selection 
 

The source that was used for obtaining firm specific data is the Business Environment and Enterprise 

Performance Survey (BEEPS) which is a cross-sectional firm survey of the World Bank. The most 

recent round of surveys was distributed between 2012 and 2014 in 30 countries of Eastern Europe and 

Central Asia, covering 15,833 firms. The year taken as reference is 2013 since most (85.49%) surveys 

were conducted then. The scope of this paper is to analyze the impact of firm-, country, and 

international-level factors on the capital structure of SMEs. This implies that data on size and 

financing is crucial for this research. Besides, a subsample is taken to measure the impact on financial 

integration as is done by Popov and Ongena (2011). Firms in this subsample are from countries that 

are member of the EU. The main sample consists of 2,799 firms of all sizes including 1,715 firms 

from EU Member States and 1,084 firms from candidate countries. The latter group is included to 

analyze possible differences between financing decisions of SMEs according to their country’s EU 

participation. An overview of the sample on country level is given in Table 1. 

 

 

 

 



J. Kats / DD MSc IFM Thesis (2016) 1 – 43 

 

11 
 

Table 1 Sample overview – Country level 

EU countries Number of firms Non-EU countries Number of firms 

Bulgaria 122 Albania 61 

Croatia 215 Bosnia-Herzegovina  185 

Czech Republic 142 Macedonia  175 

Estonia* 144 Montenegro  45 

Hungary 90 Serbia  45 

Latvia* 133 Turkey 445 

Lithuania* 127 Subtotal 1,084 

Poland 185   

Romania 264   

Slovakia*  110   

Slovenia* 183   

Subtotal 1,715 Total 2,799 

Note: Countries with an asterisk (*) have the euro as currency; all other countries have local currencies. 

To make a distinction between small, medium and large firms the number of full time employees is 

taken into account, as done by Dong and Men (2014) and as categorized by the World Bank in the 

BEEPS. A firm is identified as small when it has less than 20 employees, identified as medium when it 

has between 20 and 99 employees and identified as large when it has more than 99 employees. A 

division of the sample based on size gives the distribution as shown in Table 2. 

Table 2 Sample overview – Firm level 

Size Number of firms 

Small (< 20 employees) 1,472 

Medium (20 – 99 employees) 851 

Large (99 > employees) 476 

 

Analyzing both sample overviews, the subsample of firms from EU countries is quite balanced with 

the lowest contribution of Hungary (90) and the largest of Romania (264). However, the subsample of 

non-EU countries is less balanced. The lowest contribution to this sample is of both Serbia and 

Montenegro (45) whereas Turkey has far more firms in the sample (445). These differences can be 

explained by the population of these countries. The same unbalanced distribution is present when the 

firms are divided by size. There are 2,323 SMEs and 476 large firms. This may result in a sampling 

bias due to overrepresentation which should be taken into account when interpreting the results.  
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4.2 Firm-level variables 

For testing the first hypothesis that is concerned with the financial constraint of SMEs, a dichotomous 

variable is constructed as dependent variable as done by Dong and Men (2014). From the BEEPS 

firms have identified the degree of which they perceived financing as obstacle. They could choose 

between; no obstacle, minor obstacle, moderate obstacle, major obstacle, and very severe obstacle. In 

line with previous research, if a firm finds financing a major or very severe obstacle it is identified as a 

firm with financial constraints. As for the second and third hypothesis, the dependent variable is the 

debt ratio. Since the total assets were not given in the dataset, the ratio was constructed by taking the 

borrowing to fixed assets. This does not include the debt that is used for working capital due to a lack 

of specification necessary to measure the weight of working capital and fixed assets to total assets. In 

the survey only percentages of debt were given. 

Concerning the explanatory variables, capital structure theories suggest several firm characteristics 

that affect the financing decision of firms. Size, as described above, is measured by the number of full 

time employees according to small (SIZES), medium (SIZEM), and large (SIZEL). The age (AGE) of 

the firm is measured by the years of the firm being active in its current state. As for growth 

(GROWTH) the sales growth is used as a proxy. The BEEPS survey contained information on sales of 

last fiscal year and sales of three fiscal years ago. From this data a compounded annual growth rate 

was constructed to capture the growth rate of the firm. The industry variable was constructed in line 

with Moscalu (2015). The four economic sectors (construction, industry, trade, and services) are 

regrouped whereas the first two sectors were labeled as ‘manufacturing’ (MANU) and the latter two as 

‘service’ (SERV). Finally, the ownership variable is constructed as is done by Dong and Men (2014), 

by identifying a firm as domestically owned (OWNDOM) when a firm is 100% domestically owned. 

The same goes for the identification of foreign ownership (OWNFOR), where a firm has to state that 

is 100% foreign owned. In addition, a subsidiary (SUB) variable is constructed of firms that state that 

they are part of a larger firm.  

4.3 Country-level variables     

Regarding the country-level variables, several factors affect the financing decisions of firms. The 

categories used to provide a broad country-specific view are in line with Dong and Men (2014). These 

categories are: economic development, institutional environment, and banking sector development. 

Economic development 

To measure the overall economic development of a country the proxy of gross domestic product per 

capita (GDP) is used. Since the distribution of GDP is relatively skewed, there is a non-linear 

relationship between this variable and both dependent variables. Therefore, the natural logarithm is 
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taken to control for this. Interpreting the coefficient is in this case also different. A 1% increase in 

GDP per capita will increase the dependent variable by dividing the coefficient with 100.  

Another proxy for economic development as used by Dong and Men (2014) is the economic openness 

index (OPEN). This is an economic metric measured as the ratio of a country’s total trade, thus the 

sum of imports and exports, over GDP. The higher this index, the larger the effect trade has on the 

strength of a country’s economy (Yanikkaya, 2002). Both variables are constructed with data from the 

World Bank.   

Institutional environment 

As for the institutional environment, two indices as identified by Dong and Men (2014) are used. 

These indices are economic freedom and corruption perception. The economic freedom index 

(ECOFREE) is measured by The Heritage Foundation and The Wall Street Journal. It follows an 

approach of Adam Smith’s Wealth of Nations (1776) that “basic institutions that protect the liberty of 

individuals to pursue their own economic interests result in greater prosperity for the larger society”. It 

ranks countries according to the advancements of economic freedom. The other index used as proxy 

for the institutional environment is the corruption perception (CORPER). This index is published by 

Transparency International. This index ranks countries to the degree of corruption that is perceived 

among politicians and other public officials. The higher the score is, the lower the perceived 

corruption is in that country.                    

Banking sector development 

To capture a country’s banking sector development four variables are used as proxies as is done by 

Dong and Men (2014). These variables are domestic bank credit, the index for depth of credit 

information, bank concentration, and foreign banks.The domestic bank credit (DOMCRED) variable is 

constructed as domestic credit provided by banks over GDP per country. The index for credit depth of 

information (DCINFO) measures the accessibility, scope, and quality of credit information. Since 

these indices are constructed over two years and in 2013 the range deviates from the 2012, a relative 

score is given using data from 2012/2013 and 2013/2014. Therefore, the index now ranges from 0 to 1. 

The higher this index, the more information is available for banks to make lending decisions. As for 

the banking concentration (BANKCON) the CR-3 measure is used. This variable measures the ratio of 

assets of the biggest three banks to the total assets of all banks in the corresponding country. The final 

proxy for the banking sector development is presence of foreign banks (FORBANK). This is measured 

by taking the percentage of foreign bank assets compared to the total bank assets. All four variables 

are constructed with data from the World Bank.  
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4.4 Financial integration variables    

There are various measures available for the assessment of financial integration. Ho (2009) states that 

a single standard measure of financial integration is hard to develop. This is mainly because of the 

many types of financial transactions and the complex array of controls of some countries on those 

transactions. However, Baele et al. (2004) adopt an approach which is often followed to measure 

financial integration. The measures can be categorized in two groups, namely, de jure measures (price-

based) and de facto measures (quantity-based). The price-based measures reflect the changes in policy 

and legal restrictions on cross-border capital movement, whereas the latter measures how much in 

practice a certain country make use of these international capital market sources. Following Moscalu 

(2015), both measures are used to measure the financial market integration. For the price-based 

measure two variables are constructed, both based on the interest rate spread. In order to measure the 

interest rate spread of a country, a benchmark country is needed. Following Popov and Ongena (2011) 

and Pungulescu (2013), Germany, the leading economy in the EU, is used as benchmark. The 

following spreads are used as the price-based measure of financial integration: 

1) The annual average interest spread of loans granted to non-financial companies (NFCs) by 

euro area monetary financial institutions (MFIs) of up to 1 million euros with a one-year 

maturity compared to Germany (IRS1). 

2) The annual average interest spread of loans granted to NFCs by euro area MFIs of more than 1 

million euro with a one-year maturity compared to Germany (IRS2). 

As for the quantity-based measure both the credit market and equity market are taken into account. 

Each market has its own variable: 

1) Share of a country’s GDP of cross-border lending to the non-MFI sector of the reference 

country by MFIs located in other euro area countries (CBL). 

2) Share of a country’s GDP of cross-border holding of shares and other equities by MFIs located 

in other euro area countries towards the unspecified sector counterpart in the reference country 

(CBS). 

 

An overview of all variables and its summary statistics are given in Table 3.  
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Table 3 Summary statistics 

Variable Definition Observations Mean Standard  

deviation 

Financing 

   obstacle 

0: no obstacle reported;  

1: obstacle reported. 

2,799 0.155 0.362 

Debt ratio Ratio of debt to fixed assets. 2,799 0.255 0.363 

SIZES Less than 20 full time employees. 2,799 0.526 0.499 

SIZEM Between 20 and 99 full time employees. 2,799 0.304 0.460 

SIZEL More than 99 full time employees. 2,799 0.170 0.376 

AGE Firm age in years. 2,781 17.733 13.473 

GROWTH Average annual sales growth from t-4 to t-1. 1,871 0.060 0.184 

OWNDOM Is 1 if ownership is 100 percent domestic private; 

else, 0. 

2,799 0.849 0.358 

OWNFOR Is 1 if ownership is 100 percent foreign; else, 0. 2,799 0.069 0.253 

MANU Is 1 if firm belongs to the manufacturing sector; 

else, 0. 

2,799 0.445 0.497 

SERV Is 1 if firm belongs to the service sector; else, 0. 2,799 0.555 0.497 

SUB Is 1 if firm belongs to larger firm; else, 0. 2,799 0.104 0.305 

GDP The natural logarithm of gross domestic product 

per capita 

2,799 9.306 0.476 

DOMCRED Domestic credit provided by banks (percent of 

GDP) 

2,799 54.832 11.611 

DCINFO Relative score of depth of credit information 

index.  

2,799 0.806 0.111 

BANKCON CR3: Three-bank asset concentration. 2,799 56.453 15.113 

FORBANK Percentage of foreign bank assets among total 

bank assets.   

2,799 65.124 27.735 

OPEN The ratio of export and import over GDP. 2,799 110.663 35.187 

ECOFREE The Index of Economic Freedom of The Heritage 

Foundation. 

2,799 64.945 4.477 

CORPER Corruption Perceptions Index by Transparency 

International. 

2,799 49.299 7.555 

IRS1 The annual average interest spread of loans 

granted up to 1 million euro. 

1,715 1.022 1.026 

IRS2 The annual average interest spread of loans 

granted of more than 1 million euro. 

1,715 1.348 0.987 

CBL Share of country's GDP of cross-border lending  1,715 0.054 0.043 

CBS Share of country's GDP of cross-border holdings 

of shares and other equities 

1,715 0.007 0.007 

Note: this table reports the summary statistics of all variables used in this study. All variables correspond to the country and 

firm values in the year 2013. The abbreviations of these variables are defined as follows: small-sized firms (SIZES), medium-

sized firms (SIZEM), large-sized firms (SIZEL), firm age (AGE), annual average sales growth (GROWTH), domestically-

owned firms (OWNDOM), foreign-owned firms (OWNFOR), manufacturing firms (MANU), service firms (SER), and 

subsidiaries (SUB), gross domestic product per capita (GDP), domestic credit provided by banks (DOMCRED), depth of 

credit information (DCINFO), banking concentration, (BANKCON), foreign bank assets as a percentage of total bank assets 

(FORBANK), openness index (OPEN), economic freedom index (ECOFREE), corruption perception (CORPER), interest 

rate spreads (IRS1) (IRS2), cross-border lending (CBL), and cross-border holdings of shares (CBS). 
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4.5 Empirical models 

To test the three different hypotheses, three different models will be used. Considering the 

dichotomous nature of the dependent variable of the first hypothesis, financing obstacle, logit models 

are used. This will give the following model: 

Financing obstaclei,j =  α + β1SIZESi,j + β2SIZEMi,j +  β3SIZELi,j +  β4AGEi,j + β5GROWTHi,j +

 β6OWNDOMi,j + β7OWNFORi,j + β8MANUi,j +  β9SERVi,j + β10SUBi,j + εi,j      

(1) 

 

Where the financing obstacle is measured by firm i in country j. The firm characteristics are measured 

for firm i in country j. To prevent (near) perfect multicollinearity the large firms (LARGEL), service 

sector (SERV), and foreign owned firms (OWNFOR) are used as baseline category and are left out of 

the regression. To control for country heterogeneity that is relatively constant over time, a Fixed-

Effect (FE) estimator is added.  

As for the second and third model, the dependent variable is a percentage of debt to fixed assets (debt 

ratio). The problem with using general linear models  is that the regression can predict values that are 

not possible, in this case values below zero or above one. Following Rajan & Zingales (1995), a 

double-censored Tobit model is used to control for the bounded nature of the ratio and the fact that not 

all assets are included in the debt ratio. The model will be censored at zero at the lower end and one at 

the upper end as is done by Charalambakis and Psychoyiosa (2012). To test the second hypothesis, 

whether country-specific variables affect the capital structure of firms, the following model is used:  

 

The country characteristics are measured for country j. After testing for multicollinearity, the approach 

of Dong and Men (2014) is adopted to apply each country-specific variable successively in the 

regression. As for the third model, additional variables are included in model (2) to measure the effect 

of the degree of financial integration in the financing decision of firms. This empirical model include 

both integration factors of the credit and equity market. By integrating them both, it matches the debt 

and equity component of the capital structure. As reasoned by Lucey and Zhang (2011), including 

only one of both might lead to misinterpretation of estimation results. For instance, if only credit 

market integration is included and the results show that a high degree of integration does not impact 

leverage, this could mean that the credit market integration offsets the effect.  

Debt ratioi,j =  α + β1SIZESi,j +  β2SIZEMi,j + β3SIZELi,j +  β4AGEi,j + β5GROWTHi,j +

 β6OWNDOMi,j + β7OWNFORi,j + β8MANUi,j +  β9SERVi,j + β10SUBi,j + β11GDPj +

 β12OPENj +  β13ECOFREEj +  β14CORPERj +  β15DOMCREDj + β16DCINFOj +

 β17BANKCONj +  β18FORBANKj  + εi,j      

 

(2) 
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Including both integration variables will give the following model:  

Debt ratioi,j =  α + β1SIZESi,j +  β2SIZEMi,j + β3SIZELi,j +  β4AGEi,j + β5GROWTHi,j +

 β6OWNDOMi,j + β7OWNFORi,j + β8MANUi,j +  β9SERVi,j + β10SUBi,j + β11IRS1j +

 β12IRS2j + β13CBLj +  β14CBSj + εi,j           

 

(3) 

 

As was the case for model (2), the same conditions hold for this model regarding the multicollinearity 

issues and baseline categories. Additional multicollinearity issues are present in the variables 

measuring financial integration and are therefore also successively taken into account. A correlation 

matrix with the corresponding significance levels of the variables is included in Table 4. Panel A 

indicates the correlations of the firm-level variables. The correlations between the explanatory firm-

level variables do not indicate any surprising results. As expected, there is a relative high correlation 

(≥ 0.60) between the different firm sizes and ownership. Since the sample was split in manufacturing 

and service firms, a perfect correlation exists between these two sectors. Panel B indicates the 

correlation of the country-level and financial integration variables. This panel has more indications of 

high correlations between the explanatory variables. Especially a country’s GDP, an indicator of the 

overall economic performance of a country, is high and positively correlated with the corruption 

perception index and indicators of cross-border lending and cross-border holdings of shares. 

Furthermore, GDP is highly negative correlated with the indicators of interest rate spread. 

Subsequently of testing each level of analysis separately, final models will be drafted to study 

differences in participation in the EU. On both firm- and country-level, differences are analyzed 

between Member States and non-EU countries, and within the Member States between euro Member 

States and non-euro Member states. As for financial integration, only the latter group difference is 

taken into account due to a lack of data availability of non-EU countries. The final models consist of 

the variables that are significant or near significant in the other tests. Due to high degrees of 

multicollinearity among many explanatory variables and the many specifications of the country-level 

analysis, a selection is made with those that show a (near) significant impact throughout the model 

specifications. To get a first indication of possible differences between the aforementioned subgroups, 

dummies are included in the model to get an overall statistic whether differences exist. If these dummy 

coefficients are significant, both subgroups are regressed separately for comparison.             l,          
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Table 4 Correlation matrix 

Note: this table reports the simple correlations among the firm-level explanatory variables in the year 2013. The abbreviations of these variables are defined as follows: small-sized firms 

(SIZES), medium-sized firms (SIZEM), large-sized firms (SIZEL), firm age (AGE), annual average sales growth (GROWTH), domestically-owned firms (OWNDOM), foreign-owned firms 

(OWNFOR), manufacturing firms (MANU), service firms (SER), and subsidiaries (SUB).  
 

 

 

 

 

 
SIZES SIZEM SIZEL AGE GROWTH OWNDOM OWNFOR MANU SER SUB 

Panel A: firm-level variables         

SIZES 1.00          

SIZEM -0.68 1.00         

SIZEL -0.46 -0.34 1.00        

AGE -0.18 -0.01 0.25 1.00       

GROWTH 0.00 0.01 -0.01 -0.09 1.00      

OWNDOM 0.24 -0.05 -0.24 -0.06 -0.03 1.00     

OWNFOR -0.13 0.01 0.16 -0.08 0.00 -0.67 1.00    

MANU -0.12 0.05 0.09 0.10 0.05 -0.09 0.04 1.00   

SER 0.12 -0.05 -0.09 -0.10 -0.05 0.09 -0.04 -1.00 1.00  

SUB -0.15 0.02 0.17 0.00 0.02 -0.27 0.28 0.04 -0.04 1.00 
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Table 4 Correlation matrix (cont’d)  

Note: this table reports the simple correlations among the country-level and financial integration explanatory variables in the year 2013. The abbreviations of these variables are defined as 

follows: the natural logarithm of GDP (GDP), domestic credit provided by banks as a percentage of GDP (DOMCRED), relative score of depth of credit information (DCINFO), banking 

concentration as measured by CR3 (BANKCON), foreign bank assets as a percentage of total bank assets (FORBANK), openness index as a measure of trade over GDP (OPEN), economic 

freedom index by The Heritage Foundation (ECOFREE), corruption perception by Transparency International (CORPER), interest rate spreads (IRS1) (IRS2), cross-border lending (CBL), and 

cross-border holdings of shares (CBS).  

 

GDP 

DOM 

CRED DCINFO 

BANK 

CON 

FOR 

BANK OPEN 

ECO 

FREE CORPER IRS1 IRS2 

 

CBL 

 

CBS 

Panel B: country-level and financial integration variables         

 

GDP 1.00            

DOM 

CRED 0.33 1.00           

 

DCINFO -0.12 -0.46 1.00          

BANK 

CON 0.36 -0.01 0.22 1.00         

FOR 

BANK -0.23 -0.21 0.74 0.50 1.00        

 

OPEN 0.49 0.52 -0.31 0.56 -0.04 1.00       

ECO 

FREE 0.24 -0.19 0.48 0.74 0.50 0.31 1.00      

 

CORPER 0.68 0.32 0.21 0.45 -0.04 0.41 0.47 1.00     

 

IRS1 -0.57 -0.28 -0.40 -0.22 -0.25 -0.29 -0.42 -0.62 1.00    

 

IRS2 -0.76 -0.03 -0.30 -0.39 -0.22 -0.26 -0.36 -0.52 0.82 1.00   

 

CBL 0.75 -0.05 -0.33 0.17 -0.46 0.41 0.14 0.25 -0.21 -0.50 1.00  

 

CBS 0.75 0.17 -0.35 -0.04 -0.57 0.25 0.03 0.27 -0.17 -0.33 0.79 1.00 

 

J. K
a

ts / D
D

 M
S

c IF
M

 T
h

esis (2
0

1
6

) 1
 –

 4
3
 

 

1
9
 



J. Kats / DD MSc IFM Thesis (2016) 1 – 43 

 

20 
 

5. Results 

 

This section will analyze the results of this paper. Each of the three hypotheses has its own model and 

is presented in separate tables followed by an analysis of the ‘final’ models with comparisons between 

levels of EU participation and possible interaction effects. Initially, the differences between firm size 

and their perception of finance as obstacle are measured. The results of the logit regression for  

model (1) are presented in Table 5. A first indication that for the sample financing is not really an 

obstacle are from the observations of the dependent variable with the value 1, financing obstacle 

reported. Of the 1,863 firms included (reduction in sample from 2,799 due to missing data from 

growth), only 305 or 16.37% of the firms have reported that financing is an obstacle for them.   

Table 5 Logit regression: effect of firm-size on perception of financing as obstacle 

 Financing obstacle 

 (1) Logit (2) Logit (3) FE (4) FE 

SIZES -0.081 -0.027 -0.075 -0.008 

 (0.187) (0.184) (0.195) (0.192) 

SIZEM -0.145 -0.115 -0.153 -0.119 

 (0.196) (0.195) (0.201) (0.200) 

AGE 0.004 0.003 0.004 0.003 

 (0.005) (0.005) (0.004) (0.004) 

GROWTH -0.330 -0.348 -0.286 -0.314 

 (0.355) (0.354) (0.348) (0.348) 

OWNDOM 0.473**  0.635***  

 (0.204)  (0.210)  

OWNFOR  -0.455  -0.670** 

  (0.303)  (0.310) 

MANU 0.147 0.133 0.280** 0.260* 

 (0.128) (0.128) (0.134) (0.134) 

SUB -1.022*** -1.044*** -0.614** -0.631*** 

 (0.298) (0.298) (0.305) (0.307) 

Constant -2.000*** -1.577*** -1.638*** -1.073** 

 (0.268) (0.216) (0.520) (0.491) 

     

McFadden R
2 

0.016 0.014 0.053 0.050 

LR statistic 27.261 24.026 88.397 83.722 

Prob(LR statistic) 0.000 0.001 0.000 0.000 

Obs. with Dep=0 1,558 1,558 1,558 1,558 

Obs. with Dep=1 305 305 305 305 

Total obs. 1,863 1,863 1,863 1,863 
Note: this table presents the logit regression results of model (1) with and without a FE estimator. The abbreviations of the 

variables are defined as follows: small-sized firms (SIZES), medium-sized firms (SIZEM), firm age (AGE), annual average 

sales growth (GROWTH), domestically-owned firms (OWNDOM), foreign-owned firms (OWNFOR), manufacturing firms 

(MANU), and subsidiaries (SUB). Robust standard errors are shown in parentheses. *, **, and *** denote statistical 

significance at the 10%, 5%, and 1% respectively.  
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As for the main effect, firm size, there is no statistically significant difference between SMEs and 

larger firms. Regarding the sign of the coefficient, it indicates that there is a positive relation between 

larger firms and their perception of finance as obstacle although one should be cautious with 

interpreting insignificant coefficients. This is in contrast with the findings of Dong and Men (2014), 

who find that SMEs perceive a higher degree financing obstacles compared to larger firms. They did 

not include the indication whether these smaller firms are part of a larger firm in the form of a 

subsidiary. To control for this effect, the subsidiary dummy is included. The relation between whether 

a firm is a subsidiary and their perception is negative and statistically significant with a coefficient 

between -0.614 and -1.044. Exponentiating these coefficients will give the odds, therefore the odds of 

a firm that is part of a larger firm to report finance as obstacle are on average between 67% and 184% 

lower compared to those that are not a subsidiary, all else equal. This indicates that firms part of a 

larger firms face a lower degree of financing obstacles compared to firms that are ‘on their own’. This 

is in accordance with the findings of Chowdry and Nanda (1994) who find that subsidiaries have the 

opportunity to take on intra-firm debt which does not have bankruptcy costs and could therefore be 

considered less of an obstacle. Furthermore, ownership has an effect on the financial constraints of a 

firm. Full domestic ownership has a positive and statistically significant relation with the perception of 

finance as obstacle. The odds of a domestic firm to report finance as obstacle are on average between 

29% and 73% higher, all else equal. This is consistent with the finding of Beck et al. (2006) who 

confirm that foreign owned firms report lower financing obstacles. Including the FE estimator makes 

the relation between full foreign ownership and financing as obstacle significantly negative. 

Furthermore, by including the FE estimator, the positive sign from the logit regression becomes 

significant as well. This indicates that the control for relatively constant country heterogeneity, affects 

the relation between foreign ownership and the degree of financial obstacles. The FE estimator has a 

similar effect on industry, where it makes the logit coefficient significantly positive for manufacturing 

firms compared to service firms. This positive relation can be explained by difference in the asset 

structure of both sectors. Where firms in the service industry have on average higher percentage of 

tangible assets, obtaining collateralized financing could be easier for those firms (Coluzzi et al., 2009). 

Besides firm size, firm’s age and its sales growth have an insignificant effect on the perception of 

finance as obstacle. Especially age, with a relative low coefficient, seems to have no impact. This is in 

line with the insignificant finding of Dong and Men (2014). As for sales growth, the negative 

coefficient, although insignificant, provides evidence of a negative relation. It is, however, not clear 

whether high growth leads to lower finance obstacles or whether severe finance obstacles lead to lower 

growth. Altogether, hypothesis 1 is not confirmed. There is no indication that SMEs face higher 

financing obstacles compared to larger firms. However, ownership and industry have a significant 

effect on this perception. As for the second hypothesis, whether the country-specific factors influence 

the choice of financing for SMEs, results are presented in Table 6. Each variable is included 

successively due to high correlations among many of these factors. In total 10 specifications are 
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included to overcome multicollinearity issues. No FE estimators have been included in these models, 

since the explanatory variables are (near) perfectly collinear to some of the country dummies. 

Specification (1) and (2) are similar to that of model (1). It is expected that firms that report finance as 

obstacle also have lower debt ratios. However, of the significant effects of model (1), ownership, 

industry, and subsidiary, the former two do not have signs that this is the case. Domestically owned 

firms that report finance as obstacle also seem to have a higher debt ratio compared to their foreign 

owned counterpart. A similar result applies to manufacturing firms. They report finance as obstacle, 

but also seem to have a higher debt ratio compared to service firms. As for whether a firm is a 

subsidiary, there is no significant difference in the debt ratio. Again, all other firm characteristics do 

not seem to have impact on the firm’s debt ratio across all specifications. Subsequently, specification 

(2) and (3) include the two economic factors successively. Analyzing these two specifications give no 

significant relation between the economic environment and the degree of debt of firms. However, 

adding the factor of economic freedom in specification (5) results in a significant positive coefficient 

for GDP. This could be a sign that the economic freedom of countries has an effect on a country’s 

GDP which in turn has effect on the debt ratio of firms. This can be explained because one of the 

factors of the economic freedom index uses government expenditure as a percentage of GDP and 

therefore strengthen the relation that GDP has on the debt ratio of firms. In all other specifications 

GDP shows no significant effect on the debt ratio of firms, but the positive coefficient indicates that an 

increase in economic development most likely increases the debt ratio of firms. As for a country’s 

openness index, measured according to its trading, no significant relation is found. Only in 

specification (8) and (10) it becomes marginally significant. Taking all specifications into account, 

hypothesis 2a cannot be confirmed. This means that there is no relation between the economic 

development of CEE countries and SMEs’ leverage. Following the economic development factors, 

institutional factors are included successively. These factors are a country’s economic freedom index 

and its corruption perception in specification (5) and (6), respectively. A country’s economic freedom 

is negatively and significant related to a firm’s debt ratio in all specifications. As for the corruption 

perception, its coefficient is only significantly positive when included successively and becomes 

insignificant in the following specifications. This may be a result of mediation where other factors 

indirectly explain a part of the corruption index. The negative relation of a country’s economic 

freedom can be explained since this index is composed of 7 categories which not all are found to be 

positive for a firm (Carlsson and Lundström, 2002). Therefore both signs are expected depending on 

the scores in each category. As for corruption, the results of specification (6) show a significant and 

positive relation with a firm’s leverage. Since a high score on the corruption index indicates low levels 

of corruption, there is actually a negative relation between the level of corruption and a firm’s debt 

ratio. This result is in accordance with Dong and Men (2014) who also find that firms in less free 

markets with a lot of corruption rely more on internal financing. These results lead to the acceptance 

of hypothesis 2b, the institutional environment has effect on the debt ratio of SMEs.         



J. Kats / DD MSc IFM Thesis (2016) 1 – 43 

 

23 
 

 

 

 

Table 6 Double-censored Tobit regression: the effect of country-level variables on the leverage of SMEs  

              Debt ratio 

    (1)    (2)    (3)    (4)    (5) 

SIZES -0.091 -0.080 -0.090 -0.083 -0.082 

 (0.073) (0.073) (0.074) (0.074) (0.074) 

SIZEM -0.025 -0.022 -0.024 -0.017 -0.018 

 (0.074) (0.074) (0.075) (0.075) (0.075) 

AGE -0.001 -0.001 -0.001 -0.001 -0.001 

 (0.002) (0.002) (0.002) (0.002) (0.002) 

GROWTH 0.157 0.136 0.160 0.154 0.158 

 (0.133) (0.134) (0.134) (0.134) (0.134) 

OWNDOM 0.252***  0.255*** 0.245*** 0.247*** 

 (0.076)  (0.076) (0.076) (0.077) 

OWNFOR  -0.450***    

  (0.116)    

MANU 0.161*** 0.151*** 0.161*** 0.145*** 0.147*** 

 (0.053) (0.053) (0.053) (0.054) (0.054) 

SUB 0.074 0.089 0.073 0.054 0.064 

 (0.088) (0.088) (0.088) (0.088) (0.089) 
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    (1)    (2)    (3)    (4)    (5) 

GDP   0.030 0.063 0.119** 

   (0.053) (0.058) (0.059) 

OPEN    -0.001 -0.001 

    0.001 0.001 

ECOFREE     -0.016** 

     0.006 

CORPER      

      

DOMCRED      

      

DCINFO      

      

BANKCON      

      

FORBANK      

      

Constant -0.382*** -0.127 -0.661 -0.803 -0.315 

 0.104 0.085 0.510 0.524 0.565 

      

Likelihood ratio 24.473 30.129 24.798 27.328 33.992 

Prob(Likelihood ratio) 0.001 0.000 0.002 0.001 0.000 

Left uncensored obs. 1,068 1,068 1,068 1,068 1,068 

Right uncensored obs. 195 195 195 195 195 

Uncensored obs. 600 600 600 600 600 

Total obs. 1,863 1,863 1,863 1,863 1,863 
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Table 6 Double-censored Tobit regression: the effect of country-level variables on the leverage of SMEs (cont’d)  

  

              Debt ratio 

    (6)    (7)    (8)    (9)    (10) 

SIZES -0.088 -0.092 -0.087 -0.077 -0.085 

 (0.074) (0.074) (0.074) (0.074) (0.074) 

SIZEM -0.025 -0.029 -0.020 -0.018 -0.018 

 (0.075) (0.075) (0.075) (0.075) (0.075) 

AGE -0.001 -0.001 -0.001 -0.001 -0.001 

 (0.002) (0.002) (0.002) (0.002) (0.002) 

GROWTH 0.145 0.156 0.147 0.165 0.163 

 (0.133) (0.134) (0.133) (0.133) (0.134) 

OWNDOM 0.241*** 0.249*** 0.241*** 0.232*** 0.232*** 

 (0.077) (0.077) (0.076) (0.077) (0.077) 

OWNFOR      

      

MANU 0.142*** 0.152*** 0.141*** 0.137*** 0.131** 

 (0.054) (0.053) (0.054) (0.053) (0.054) 

SUB 0.063 0.073 0.050 0.047 0.032 

 (0.089) (0.089) (0.088) (0.089) (0.089) 
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Note: this table presents the double-censored Tobit regression results of model (2). The abbreviations of these variables are defined as follows: small-sized firms (SIZES), medium-sized firms 

(SIZEM), firm age (AGE), annual average sales growth (GROWTH), domestically-owned firms (OWNDOM), foreign-owned firms (OWNFOR), manufacturing firms (MANU), service firms 

(SER), and subsidiaries (SUB), the natural logarithm of GDP (GDP), openness index as a measure of trade over GDP (OPEN), economic freedom index by The Heritage Foundation 

(ECOFREE), corruption perception by Transparency International (CORPER), domestic credit provided by banks as a percentage of GDP (DOMCRED), relative score of depth of credit 

information (DCINFO), banking concentration as measured by CR3 (BANKCON), and foreign bank assets as a percentage of total bank assets (FORBANK). Robust standard errors are shown 

in parentheses. *, **, and *** denote statistical significance at the 10%, 5%, and 1% respectively.

    (6)    (7)    (8)    (9)    (10) 

GDP  0.006 -0.014 0.033 0.000 

  (0.083) (0.092) (0.093) (0.083) 

OPEN -0.001  -0.002*  -0.002* 

 (0.001)  (0.001)  (0.001) 

ECOFREE -0.020*** -0.020***    

 (0.007) (0.007)    

CORPER 0.011*** 0.009 0.006 0.003 0.003 

 (0.004) (0.006) (0.006) (0.006) (0.005) 

DOMCRED  0.001  0.004 0.005* 

  (0.003)  (0.003) (0.003) 

DCINFO   -0.158 0.358  

   (0.257) (0.319)  

BANKCON    -0.005*  

    (0.002)  

FORBANK     0.001 

     (0.001) 

Constant 0.505 0.413 -0.240 -1.022 -0.596 

 (0.387) (0.704) (0.783) (0.842) (0.642) 

      

Likelihood ratio 37,084 35,878 28,615 35,739 31,742 

Prob(Likelihood ratio) 0,000 0,000 0,003 0,000 0,002 

Left uncensored obs. 1,068 1,068 1,068 1,068 1,068 

Right uncensored obs. 195 195 195 195 195 

Uncensored obs. 600 600 600 600 600 

Total obs. 1,863 1,863 1,863 1,863 1,863 
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The final set of explanatory country variables are linked with banking development factors of a 

country. First, the domestic credit provided by banks is used as proxy, included in specification (7). 

No significant effect is found here. By including it in specification (10) it becomes marginally 

significant. However, the positive coefficient is in accordance with the expectations. Secondly, the 

depth of credit information index is included in specification (8). The results show that there is no 

significant effect of the scope, accessibility, and quality of credit information available and a firm’s 

debt ratio. Thirdly, the banking concentration, measured as the assets of the three biggest banks, is 

included in specification (9). The relation with firm leverage is significantly negative as expected. This 

result is in accordance with Saeed and Vincent (2012) who find that the overall effect of banking 

concentration is negative. A final proxy, foreign bank presence, is added in specification (10). The 

results indicate that there is no significant relation between foreign bank presence and a firm’s debt 

ratio. All in all, hypothesis 2c can be partially accepted. A country’s provision of domestic credit and 

its banking concentration affect a firm’s debt ratio, whereas there are no significant effects found for 

the depth of credit information and foreign bank presence. 

To test the third hypotheses, the effect of financial integration on a firm’s leverage, again a double-

censored Tobit regression is used. The results of this regression are presented in Table 7. Regarding 

the results of firm specific factors in comparison with model (2), the effect of industry on a firm’s debt 

ratio is insignificant when included in the financial integration models. Each of the price-based and 

quantity-based financial integration factors is included successively due to multicollinearity issues. 

Specification (1) and (2) include the interest rate spread factors. As expected, both coefficients 

indicate a negative relation between the interest rate spread and a firm’s debt ratio. Since high spreads 

between CEE countries and Germany would mean that there is little price-based financial integration, 

a negative relation is expected with leverage. Specification (3) and (4) include the quantity-based 

factors of financial integration with cross-border lending and cross-border share holdings, 

respectively. Regarding cross-border lending, the effect to a firm’s debt ratio is positively significant 

as expected. As for cross-border holding of shares, in isolation, there is no significant effect on a 

firm’s leverage. However, when analyzing the results of ‘complete’ financial integration by including 

price- and quantity-based factors as is done in specification (5) and (6), the effect becomes negative 

and marginally significant. Regarding the hypotheses, hypothesis 3a is accepted. There is a negative 

relation between the interest rate spread and a firm’s leverage. Hypothesis 3b is confirmed as well, 

there is a positive relation between a firm’s debt ratio and a country’s credit market integration 

measured by cross-border lending. Finally, regarding hypothesis 3c, the relation between equity 

market integration measured by cross-border holding of shares and a firm’s level of leverage can be 

partially confirmed. Including this factor in the model measuring the ‘complete’ financial integration 

makes the effect negative and marginally significant. The results are in line with Moscalu (2015) who 

finds similar relations between the different financial integration factors and a firm’s debt ratio. 
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Table 7 Double-censored Tobit regression: the effect of financial integration on the leverage of SMEs 

 Debt ratio 

    (1)    (2)    (3)    (4)    (5)    (6) 

SIZES -0.090 -0.100 -0.076 -0.066 -0.102 -0.104 

 (0.097)  (0.097) (0.097) (0.097) (0.097) (0.097) 

SIZEM -0.011 -0.012 0.013 0.010 -0.008 -0.010 

 (0.096) (0.097) (0.096) (0.096) (0.096) (0.096) 

AGE 0.000 0.000 0.000 0.000 0.000 0.000 

 (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) 

GROWTH 0.141 0.134 0.085 0.104 0.105 0.107 

 (0.174) (0.176) (0.173) (0.173) (0.175) (0.177) 

OWNDOM 0.241*** 0.257*** 0.270*** 0.262*** 0.246*** 0.255*** 

 (0.092) (0.092) (0.092) (0.093) (0.091) (0.091) 

MANU 0.059 0.059 0.069 0.068 0.058 0.057 

 (0.068) (0.068) (0.069) (0.069) (0.068) (0.068) 

SUB 0.030 0.027 0.078  0.037 0.034 

 (0.122) (0.122) (0.122)  (0.121) (0.122) 

IRS1 -0.120***    -0.106***  

 (0.032)    (0.032)  

IRS2  -0.142***    -0.118*** 

  (0.034)    (0.039) 

CBL   2.164***  3.527*** 2.332* 

   (0.755)  (1.271) (1.368) 

CBS    5.021 -14.195* -11.453 

    (4.440) (7.454) (7.467) 

C -0.260** -0.193 -0.543*** -0.464*** -0.363*** -0.270* 

 (0.129) (0.131) (0.131) (0.130) (0.139) (0.153) 

       

Likelihood ratio 23.852 28.370 18.045 10.759 32.665 31.720 

Prob(Likelihood ratio) 0.002 0.000 0.021 0.216 0.000 0.000 

Left uncensored obs. 700 700 700 700 700 700 

Right uncensored obs. 95 95 95 95 95 95 

Uncensored obs. 364 364 364 364 364 364 

Total obs. 1,159 1,159 1,159 1,159 1,159 1,159 
Note: this table presents the double-censored Tobit regression results of model (2). The abbreviations of these variables are 

defined as follows: small-sized firms (SIZES), medium-sized firms (SIZEM), large-sized firms (SIZEL), firm age (AGE), 

annual average sales growth (GROWTH), domestically-owned firms (OWNDOM), foreign-owned firms (OWNFOR), 

manufacturing firms (MANU), and subsidiaries (SUB), the interest rate spread of loans and deposits with one year maturity 

up to one million euro (IRS1) and more than one million euro (IRS2), cross-border lending (CBL), and cross-border share 

holdings (CBS). Robust standard errors are shown in parentheses. *, **, and *** denote statistical significance at the 10%, 

5%, and 1% respectively. 

 

However, cross-border holdings of shares alone does not have an effect on a firm’s debt ratio which 

confirms the importance of analyzing both price- and quantity-based factors of financial integration 

and the corresponding factors. This can also be observed in the small and insignificant likelihood ratio 

of specification (4) compared to the other specifications. 

Now that each level of analysis is specified separately, final models are analyzed based on the 

variables that are consistently significant in the previous models. Furthermore, these models will 

group the firms depending on its country participation within the EU. Therefore, four groups are 
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examined: 1) EU Member States, consisting of 2) euro Member States and 3) non-euro Member 

States, and 4) non-EU countries. To get a general idea of whether each group actually reported 

significantly different finance obstacles and debt ratios, dummies of each group are included in the 

final models. The results indicate that firms from EU Member States report their finance as obstacle 

significantly different from non-Member States. Also, firms from euro Member States report different 

debt ratios compared to non-euro Member states. There is no significant difference in reported finance 

obstacles between euro Member States and non-euro Member States. An overview of these results are 

in Table 1 and Table 2 of Appendix 1.  

Regarding the financing obstacles of firms from EU countries and those outside of the EU, no 

significant difference is measured between SMEs and large firms as can be seen in Table 1 of 

Appendix 2. Furthermore, it seems that the factors that are used have a more significant impact on 

firms’ perception of finance as obstacle in countries within the EU compared to those outside the EU. 

This is reflected in the differences in the R-squared and the likelihood-ratio. Only domestic ownership 

has a significant impact on the perception of finance as obstacle of non-EU firms. Altogether, there are 

no major differences between the two groups. Regarding the debt ratio of firms from euro Member 

States and non-euro Member States, the results are presented in Table 2 of Appendix 2. All results are 

in line with previous findings, however, most factors have less of a significant impact when 

geographically grouping the sample. The only difference between the euro and non-euro firms is that 

the relation between small-sized firms from non-euro countries and its debt ratio is negative and 

significant. All in all, it seems that there are no differences between EU/non-EU and euro/non-euro 

countries regarding firm perception of finance as obstacle or its debt ratio.     

Besides geographical grouping, interaction between the financial integration and firm characteristic 

variables are constructed to analyze possible interactive effects of financial integration on a firms’ debt 

ratio as is done by Lucey and Zhang (2011). It allows assessing under what conditions the expected 

effect of financial integration are strengthened or attenuated. The two main interactions are expected 

with size and growth. Size is determined as done previously by the number of full time employees. As 

for growth, high-growth firms are those at the top 25% percentile and low-growth firms are those at 

the low 25% percentile. In order to have an econometrically sound model, dummies are used instead 

of the original value for both variables. For brevity, only the financial integration factors and 

interactions are given in Table 8. The results for IRS1 and IRS2 are comparable, as can be seen in 

Appendix 3, and therefore only one has been added. As for the quantity-based credit market 

integration measured by cross-border lending, only the general factor without any interactions is 

positively significant. This is in line with the results from Table 7. As for the price-based credit market 

integration measured by the interest rate spread in panel B, the general factor shows a negative 

significant relation. The interaction term of the interest rate spread with high growth firms is positively 

significant.  
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Table 8 Double-censored Tobit regression: interactive effects of financial integration on leverage 

Panel A: Credit market 

integration (quantity-based) 

Debt ratio 

 (1) (2) (3) 

CBL 1.629*** 1.269* 0.853 

 (0.615) (0.660) (1.071) 

CBL*High-growth firms   1.459  

  (1.086)  

CBL*Low-growth firms  1.019  

  (0.990)  

CBL*Large firms   -0.623 

   (1.799) 

CBL*Small firms   1.758 

   (1.362) 

Number of observations 1,715 1,715 1,715 

    

Panel B: Credit market 

integration (price-based) 

   

 (4) (5) (6) 

IRS1 -0.097*** -0.113*** -0.067 

 (0.027) (0.031) (0.044) 

IRS1*High-growth firms  0.120**  

  (0.048)  

IRS1*Low-growth firms  -0.035  

  (0.051)  

IRS1*Large firms   -0.042 

   (0.074) 

IRS1*Small firms   -0.046 

   (0.058) 

Number of observations 1,715 1,715 1,715 

    

Panel C: Equity market 

integration  

   

 (7) (8) (9) 

CBS 2.744 0.412 -5.135 

 (3.801) (4.251) (3.728) 

CBS*High-growth firms   10.284  

  (7.996)  

CBS*Low-growth firms  5.160  

  (6.907)  

CBS*Large firms   -4.323 

   (11.097) 

CBS*Small firms   17.114** 

   (8.402) 

Number of observations 1,715 1,715 1,715 
Note: The table reports the regression results with interaction terms. Interaction terms are added based on the models in 

Appendix 2. The abbreviations of these variables are defined as follows: the interest rate spread of loans and deposits with 

one year maturity up to one million euro (IRS1), cross-border lending (CBL), and cross-border share holdings (CBS). Robust 

standard errors are shown in parentheses. *, **, and *** denote statistical significance at the 10%, 5%, and 1% respectively. 
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A positive coefficient indicates that the relation of the combined effect of credit market integration and 

high growing firms is higher than the sum of the individual effects. This is consistent with the finding 

of Lucey and Zhang (2011) who find that increased market integration brings the debt capital to firms 

with high growth, while the effect is less pronounced for firms with low or even negative growth. 

Furthermore, although insignificant, the negative coefficient for equity market integration in 

specification (9) together with the positive interaction term of equity market integration and small 

firms have the same sign as found by Lucey and Zhang (2011). They find that the negative effect of 

equity market integration on leverage has less of an effect on smaller firms compared to larger firms 

since smaller firms have less access to these markets.  

6. Conclusion   

This paper examines the relation of financial integration and SME financing from 2,799 firms in the 

CEE region in 2013. By measuring SME financing on firm-, country-, and international-level, this 

paper intends to give a complete overview of factors that impact the decision of these firms. Such an 

extensive overview of a recently integrated area has not been done to the best of the author’s 

knowledge. Since some of these CEE countries are only recently part of the EU, the role of financial 

integration and its effect on SME financing is one of great interest, especially when one takes the 

current Eurosceptic tendency into account that puts a lot of pressure on the idea of a single European 

market.  

Based on the capital structure theories, specifically the trade-off theory and pecking order theory, it 

was first of all hypothesized that SMEs would face a higher degree of finance obstacle. A first 

indication that on average financing was not an obstacle for most of the firms in the sample come from 

the counts of reported finance obstacles. Only 16.37% of the firms have reported finance as obstacle 

between 2012 and 2014. Furthermore, the results indicate that firm size does not have a significant 

effect on a firm’s perception of finance as obstacle. Although the coefficient is insignificant, it is 

interesting to notice that it is negative for both the small- and medium-sized firms. This is not in line 

with Dong & Men (2014) who find that SMEs perceive significantly higher finance obstacles 

compared to their larger counterpart. Firm characteristics that do influence the perception of finance as 

obstacle are ownership, industry, and whether it is a subsidiary. Fully domestic owned firms face 

higher finance obstacles compared to fully foreign owned firms.  

After examining the firm-level characteristics, the country-level characteristics are analyzed. Three 

different levels are incorporated in analysis: economic development, institutional environment and 

banking sector development. First, the economic development does not have a significant impact on 

the level of debt of SMEs. This indicates that a country’s GDP and trade do not affect SMEs leverage. 

Second, the institutional factors are included in the analysis. The results show that these factors do 
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have a significant impact on the debt ratio of SMEs. A country’s economic freedom is negatively 

related to firm leverage whereas a country’s corruption perception index is positively related. Third, 

and finally, the banking development indicators are included. Four factors are analyzed: domestic 

credit, bank concentration, foreign bank presence, and depth of credit information. Of these factors, 

only bank concentration and, to a lesser extent, the domestic credit provided influences the debt ratio 

of SMEs. Banking concentration has a negative effect on firm leverage. This implies that the bigger 

the banks are in a country, the lower a firm’s leverage is. As for the domestic credit, it has a 

marginally positive effect on the debt ratio of SMEs.  

The final level of analysis is that of international financial integration. Both quantity- and price-based 

measures of the credit market and equity market integration are analyzed to get as much of a complete 

view of financial integration as possible. Prior studies have mainly focused on either market. By 

including both market measures, both the debt and equity component of the capital structure are 

matched (Lucey and Zhang, 2011). The results indicate that financial integration affects the leverage 

of SMEs. There is a negative relation between the interest rate spread and firm leverage as expected. 

As for credit market integration, there is a positive relation with a firm’s debt ratio. Including equity 

market integration in isolation of other integration factors, there is not a significant relation. However, 

including credit market integration in the model with ‘complete integration’ makes it marginally 

significant and negative. This confirms the importance of analyzing ‘complete’ integration instead of 

just one market in isolation.  

Next to the separate levels of analysis, final models are proposed to analyze whether there are 

differences among firms from countries with different levels of EU participation. A first indication 

with dummy variables suggests that firms from EU Member States report their finance as obstacle 

significantly different from non-Member States. Also, firms from euro Member States report different 

debt ratios compared to non-euro Member states. However, comparing the results from the subsamples 

do not give any major differences between the levels of EU participation. Next to geographical 

grouping, interaction terms were analyzed which allows assessing under what conditions the expected 

effect of financial integration would be strengthened or attenuated. The main finding here is that the 

effect of price-based credit market integration brings more debt finance to high-growth firms 

compared to low-growth firms       

Overall, CEE firms’ leverage is differently affected regarding firm characteristics compared to the 

overall emerging market as analyzed by Dong and Men (2014). They find a significant difference 

between SMEs and their larger counterpart with respect to a firm’s perception of finance as obstacle. 

Analyzing the debt ratio, again no significant differences are present among the three firm sizes. Also, 

there are less significant findings for country characteristics compared to Dong and Men (2014). 

Although the significant findings have the same relation to a firm leverage, many factors are 
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insignificant for CEE countries in 2013 compared to 119 emerging market countries between 2002 and 

2010. Finally, financial integration is a phenomenon of which all factors influence the debt ratio of 

SMEs. These findings together with the current Eurosceptic tendency in Europe are not a promising 

perspective for CEE countries. Fragmentation can result in insufficient supply of capital and reduce 

the effectiveness of the euro area monetary policy which may lead to credit supply constraints 

affecting the financing of, mainly, SMEs. According to the Five Presidents Report, one of the 

elements required to complete the financial union and increase integration is to weaken the sovereign-

bank nexus (Juncker et al., 2015). This implies weakening the link between governments and financial 

sectors. Therefore, CEE countries should increase their efforts to reduce financial market 

fragmentation by reducing governmental interference. Regarding the implications for corporate 

managers of SMEs, those that want to internationalize and face financial obstacles could take the level 

of financial integration into account when selecting a country based on its financial conditions. 

Equally noteworthy is that the benefits of financial integration cannot be reaped equally among all 

firms. As the results indicate, high-growth firms do benefit more from price-based credit market 

integration according to their debt ratio than those firms with lower growth. All in all, CEE country 

policymakers should encourage financial integration to support local firm investments and growth in 

the long run.     

The results reported in this paper leave room for recommendations for further research. First of all, 

data used for this research mostly come from on single year, 2013. To use panel data for the CEE 

sample, a share of firms also filled in the survey in 2009. This, however, would have reduced the 

sample dramatically with about 80%. Also, 2009 is in the middle of the financial crisis which would 

have too much effect on the results for generalization. Nonetheless, since many of the factors vary 

over time, testing the factors over a period of time could give more significant outcomes. Second, the 

data from the survey is rather subjective. Especially the indication of finance as obstacle is of a 

subjective nature. Besides subjectivity, the data seems rather ‘black and white’. Only 30 percent of the 

firms have reported a debt ratio other than 0.0 and 1.0. Even though the interviewers have rated many 

of the answers as reliable a more objective dataset could be used as a robustness check of these results. 

Finally, by obtaining a more objective dataset which include firm names the financial integration 

component could be extended with a news-based measure. This factor measures the effect of local and 

global news on asset prices (Babecky et al., 2010). Since the firms in the BEEPS are anonymous, this 

measure could not be included. Further research could take this measure into account to have an even 

more ‘complete’ overview of financial integration.                 
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Appendix 1 

 

 

Table 1 First indication of subgroup differences in finance as obstacle  

 Financing obstacle 

    (1)    (2)    (3)    (4) 

SIZES -0.100 -0.031 -0.128 -0.038 

 (0.152) (0.151) (0.192) (0.185) 

SIZEM -0.169 -0.122 -0.219 -0.168 

 (0.164) (0.163) (0.202) (0.198) 

OWNDOM 0.577***  0.519***  

 (0.174)  (0.197)  

OWNFOR  -0.672**  -0.662** 

  (0.267)  (0.296) 

MANU 0.179 0.136 0.235* 0.228* 

 (0.110) (0.110) (0.135) (0.135) 

SUB -0.463** -0.530** -0.878*** -0.915*** 

 (0.224) (0.223) (0.340) (0.339) 

ECOFREE -0.062***  -0.120***  

 (0.017)  (0.025)  

DOMCRED -0.020*** -0.016*** -0.027*** -0.016*** 

 (0.005) (0.005) (0.006) (0.006) 

BANKCON  -0.013***  -0.021*** 

  (0.004)  (0.005) 

CORPER -0.008 -0.018** -0.001 -0.020** 

 (0.010) (0.009) (0.011) (0.010) 

EU 0.734*** 0.650***   

 (0.144) (0.134)   

EURO   0.073 0.134 

   (0.156) (0.164) 

C 2.910*** 0.460 7.465*** 1.624** 

 (1.029) (0.453) (1.731) (0.680) 

     

McFadden R-squared 0.030 0.027 0.047 0.038 

LR statistic 73.645 65.070 73.703 59.464 

Prob(LR statistic) 0.000 0.000 0.000 0.000 

Obs. with Dep=0 2,364 2,364 1,418 1,418 

Obs. with Dep=1 435 435 297 297 

Total obs. 2,799 2,799 1,715 1,715 
Note: this table presents the logit regression results of the final model with finance as obstacle as dependent variable. The 

abbreviations of these variables are defined as follows: small-sized firms (SIZES), medium-sized firms (SIZEM), large-sized 

firms (SIZEL), domestically-owned firms (OWNDOM), foreign-owned firms (OWNFOR), manufacturing firms (MANU), 

and subsidiaries (SUB), economic freedom index by The Heritage Foundation (ECOFREE), domestic credit provided by 

banks as a percentage of GDP (DOMCRED), banking concentration as measured by CR3 (BANKCON), corruption 

perception by Transparency International (CORPER), Member States (EU), and euro Member States (EURO). Robust 

standard errors are shown in parentheses. *, **, and *** denote statistical significance at the 10%, 5%, and 1% respectively. 
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Appendix 1 (cont’d ) 
 

Table 2 First indication of subgroup differences in debt ratio  

 Debt ratio 

    (1)    (2)    (3) 

SIZES -0.150* -0.161** -0.167** 

 (0.078) (0.078) (0.078) 

SIZEM -0.044 -0.046 -0.051 

 (0.080) (0.079) (0.080) 

OWNDOM 0.240*** 0.239*** 0.245*** 

 (0.077) (0.077) (0.077) 

MANU 0.069 0.064 0.064 

 (0.056) (0.055) (0.055) 

SUB -0.001 0.001 0.000 

 (0.101) (0.100) (0.100) 

ECOFREE 0.014*   

 (0.008)   

DOMCRED 0.001 0.002 0.003 

 (0.003) (0.003) (0.002) 

BANKCON    

    

CORPER 0.004   

 (0.005)   

IRS1  -0.069**  

  (0.028)  

IRS2   -0.069** 

   (0.033) 

CBL  3.672*** 3.128*** 

  (1.037) (1.152) 

CBS  -10.620* -10.025* 

  (5.701) (5.735) 

EURO -0.095 -0.144** -0.144** 

 (0.066) (0.072) (0.073) 

C -1.576*** -0.505*** -0.517*** 

 (0.520) (0.183) (0.188) 

    

Likelihood ratio 22.142 41.534 39.776 

Prob(Likelihood ratio) 0.008 0.000 0.000 

Left censored obs. 1,067 1,067 1,067 

Right censored obs. 131 131 131 

Uncensored obs. 517 517 517 

Total obs. 1,715 1,715 1,715 
Note: this table presents the double censored Tobit results of the final model with finance as obstacle as dependent variable. 

The abbreviations of these variables are defined as follows: small-sized firms (SIZES), medium-sized firms (SIZEM), large-

sized firms (SIZEL), domestically-owned firms (OWNDOM), foreign-owned firms (OWNFOR), manufacturing firms 

(MANU), and subsidiaries (SUB), economic freedom index by The Heritage Foundation (ECOFREE), domestic credit 

provided by banks as a percentage of GDP (DOMCRED), banking concentration as measured by CR3 (BANKCON), 

corruption perception by Transparency International (CORPER), the interest rate spread of loans and deposits with one year 

maturity up to one million euro (IRS1) and more than one million euro (IRS2), cross-border lending (CBL), and cross-border 

share holdings (CBS), and euro Member States (EURO). Robust standard errors are shown in parentheses. *, **, and *** 

denote statistical significance at the 10%, 5%, and 1% respectively. 
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Appendix 2 

 
Table 1 Logit regression: financing obstacle differences between Member States and non-Member 

States  

 Financing obstacle 

 
 (1)  

EU 

    (1)  

Non-EU 

 (2)  

EU 

    (2)  

Non-EU 

SIZES -0.131 -0.086 -0.049 -0.033 

 (0.192) (0.268) (0.185) (0.271) 

SIZEM -0.221 -0.066 -0.174 -0.026 

 (0.201) (0.293) (0.198) (0.292) 

OWNDOM 0.513*** 0.822**   

 (0.197) (0.400)   

OWNFOR   -0.654** -0.662 

   (0.296) (0.631) 

MANU 0.234* 0.005 0.227* 0.004 

 (0.135) (0.203) (0.135) (0.199) 

SUB -0.887*** 0.016 -0.931*** -0.003 

 (0.339) (0.302) (0.339) (0.308) 

ECOFREE -0.117*** 0.015   

 (0.024) (0.026)   

DOMCRED -0.026*** -0.030 -0.015*** -0.023 

 (0.006) (0.019) (0.006) (0.021) 

BANKCON   -0.019*** 0.012 

   0.005 0.011 

CORPER 0.001 0.011 -0.017* 0.008 

 (0.011) (0.036) (0.009) (0.037) 

C 7.231*** -2.458 1.363** -1.564 

 (1.602) (1.870) (0.596) (1.120) 

     

McFadden R-squared 0.046 0.015 0.037 0.012 

LR statistic 73.497 12.597 58.845 9.938 

Prob(LR statistic) 0 0.126 0 0.269 

Obs. with Dep=0 1,418 946 1,418 946 

Obs. with Dep=1 297 138 297 138 

Total obs. 1,715 1,084 1,715 1,084 
Note: this table presents the logit regression results of the final model with finance as obstacle as dependent variable. The 

abbreviations of these variables are defined as follows: small-sized firms (SIZES), medium-sized firms (SIZEM), large-sized 

firms (SIZEL), domestically-owned firms (OWNDOM), foreign-owned firms (OWNFOR), manufacturing firms (MANU), 

and subsidiaries (SUB), economic freedom index by The Heritage Foundation (ECOFREE), domestic credit provided by 

banks as a percentage of GDP (DOMCRED), banking concentration as measured by CR3 (BANKCON), and corruption 

perception by Transparency International (CORPER). Robust standard errors are shown in parentheses. *, **, and *** denote 

statistical significance at the 10%, 5%, and 1% respectively. 
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Appendix 2 (cont’d) 

 
Table 2 Double-censored Tobit regression: debt ratio differences between euro Member States and 

non-euro Member States 

 Debt ratio 

 
 (1)  

Euro 

     (1)  

Non-euro 

 (2)  

Euro 

     (2)  

Non-euro 

 (3)  

Euro 

     (3)  

Non-euro 

SIZES -0.024 -0.234** -0.062 -0.213** -0.062 -0.232** 

 (0.131) (0.096) (0.129) (0.097) (0.129) (0.097) 

SIZEM -0.046 -0.046 -0.049 -0.038 -0.049 -0.051 

 (0.135) (0.098) (0.133) (0.098) (0.133) (0.099) 

OWNDOM 0.224* 0.255** 0.230* 0.264*** 0.230* 0.272*** 

 (0.123) (0.099) (0.122) (0.099) (0.122) (0.099) 

MANU 0.097 0.054 0.078 0.047 0.078 0.048 

 (0.094) (0.068) (0.093) (0.068) (0.093) (0.068) 

SUB -0.104 0.037 -0.078 0.063 -0.078 0.050 

 (0.187) (0.119) (0.185) (0.120) (0.185) (0.120) 

ECOFREE 0.024 0.033***     

 (0.015) (0.012)     

DOMCRED 0.012 0.002 0.013** -0.006 0.020** -0.002 

 (0.009) (0.003) (0.005) (0.005) (0.010) (0.004) 

BANKCON       

       

CORPER -0.018 0.008*     

 (0.014) (0.005)     

IRS1   -0.238 -0.098**   

   (0.215) (0.039)   

IRS2     -0.925 -0.076** 

     (0.835) (0.045) 

CBL   4.648 -3.596 -3.523 -1.841 

   (1.267) (4.042) (7.048) (4.015) 

CBS   -14.662 24.056 35.956 16.588 

   (14.454) (17.353) (58.144) (16.578) 

C -1.773** -3.025*** -1.211 0.104 -0.721*** -0.121 

 (0.854) (0.886) (0.360) (0.347) (0.499) (0.337) 

       

Likelihood ratio 7.880 19.197 24.529 30.524 24.529 27.342 

Prob(Likelihood ratio) 0.445 0.014 0.004 0.000 0.004 0.001 

Left uncensored obs. 439 628 439 628 439 628 

Right uncensored obs. 60 71 60 71 60 71 

Uncensored obs. 198 319 198 319 198 319 

Total obs. 697 1,018 697 1,018 697 1,018 
Note: this table presents the double-censored Tobit regression results of model (2). The abbreviations of these variables are 

defined as follows: small-sized firms (SIZES), medium-sized firms (SIZEM), large-sized firms (SIZEL), firm age (AGE), 

annual average sales growth (GROWTH), domestically-owned firms (OWNDOM), foreign-owned firms (OWNFOR), 

manufacturing firms (MANU), and subsidiaries (SUB), the interest rate spread of loans and deposits with one year maturity 

up to one million euro (IRS1) and more than one million euro (IRS2), cross-border lending (CBL), and cross-border share 

holdings (CBS). Robust standard errors are shown in parentheses. *, **, and *** denote statistical significance at the 10%, 

5%, and 1% respectively. 
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Appendix 3 

 

 

Panel B: Credit market 

integration (price-based) 

   

 (4 alt.) (5 alt.) (6 alt.) 

IRS2 -0.110*** -0.135*** -0.062 

 (0.028) (0.033) (0.048) 

IRS2* High-growth firms  0.127***  

  (0.042)  

IRS2* Low-growth firms  -0.021  

  (0.043)  

IRS2*Large firms   -0.008 

   (0.080) 

IRS2*Small firms   -0.095 

   (0.063) 

Number of observations 1,715 1,715 1,715 
Note: The table reports the regression results with interaction terms. Interaction terms are added based on the models in 

Appendix 2. The abbreviations of these variables are defined as follows: the interest rate spread of loans and deposits with 

one year maturity of more than million euros (IRS2). Robust standard errors are shown in parentheses. *, **, and *** denote 

statistical significance at the 10%, 5%, and 1% respectively. 

 


