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ABSTRACT 

In my thesis I study the relationship between financial constraints of Hungarian companies and 

their export decisions between 1998 and 2004. I test the effect of two different financial 

variables, liquidity and leverage, which measure the credit constraints for a company. The 

question is studied in a heterogeneous firm trade framework á la Melitz (2003), where the 

importance of constraints originates in the assumption that sufficient liquidity is also necessary 

to cover the fixed costs related to export. In the analysis I focus on medium-sized companies 

for which financial constraints might be binding. I carry out cross-section and pooled 

estimations on a panel dataset containing balance sheet information and find that the main 

determinant in export entry was productivity, size and number of employees during the studied 

period. Studying the change in financial variables for export beginners I show that less liquid 

and more leveraged firms are more likely to become exporters.  
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1. INTRODUCTION 

The positive macro level relationship between financial development and trade balance 

has been claimed by several authors (see e.g. Beck, 2002). This recognition is important as both 

financial development and openness increase economic growth, which is essential in a 

country’s development. This line of literature claims that countries with developed financial 

solutions in sectors requiring external finance, for which manufacturing is an excellent 

example1 , have a comparative advantage in starting expensive expansion through export. 

Therefore governments tend to implement policies seeking to encourage local firms to become 

global and to attract platforms for FDI. This is reflected in the policy agenda of the OECD that 

claims growth in export markets has a supporting role to foster recovery. Behind this there lies 

the assumption that it would be profitable for the firms to start internationalization. (Economic 

Outlook November 2013 in Manez et al., 2013) The usual tools to reach an increase in export 

activity are loans and subsidies. (Muuls, 2008) Although financial assistance seems to be 

accepted, the exact burdens behind the lack of export activity and the role of financial 

constraints in the decision are rarely studied.  

In my thesis I study the role of financial constraints on the export entry decision of 

Hungarian small- and medium sized enterprises in the manufacturing sector between 1998 and 

2004, and answer whether financial assistance is an appropriate tool to enhance export 

participation. 

                                                 
1 Credit plays an important role in financing the activity of Hungarian manufacture sector as well. According to 

the information provided by the National Bank of Hungary on average 22% of all loans provided by banks and 

domestic or foreign credit institutes was provided to the manufacturing sector between 1998 and 2004. (MNB, 

2015)  
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Since the 2003 paper of Melitz, there is a great deal of evidence on the importance of 

sunk costs associated with starting foreign sales. Later the heterogeneous trade model was 

extended in several ways, from which I focus and test the models that introduced financial 

constraints to the original setting. They claim that the need of liquidity can explain the imperfect 

selection of productive firms to exporting, as firms also need enough financial sources promptly 

to cover the costs. (Forlani, 2010) However as Chaney (2013) argued the relationship between 

productivity and financial structure remains an empirical question. Yet this question has not 

been studied in Hungary. My thesis contributes to the literature that studies the critical role of 

financial constraints on export decision, and within that it focuses to the narrower field of the 

relationship between export and financial health.  

The question has been studied in different countries. The importance and the size of the 

effect varied greatly, and usually decreased after the authors controlled for firm-level 

characteristics or used methods to account for endogeneity. (Arndt et al., 2012) The first work 

which directly addressed the question was Greenaway et al. (2007), who found that UK 

exporters already had several desirable characteristics before exporting, which was not 

improved by exporting. Forlani (2010), in a panel of Italian firms, and Muuls (2008) for Belgian 

companies, also found a negative and significant correlation between export probability and 

financial constraints. Papers studying the relation in developing countries, where constraints 

seem to be more binding showed evidence in favor of the theoretical predictions. (Berman and 

Héricourt 2010) On the other hand there are examples which found no relationship between the 

two mentioned fields. Stiebale (2011) found no effect for French companies, and Arndt et al. 

(2012) also questioned the hypothesis using a sample of German firms. The findings presented 

in my thesis are partially supported by the results of the literature. 

Studying the institutional setting during the named period makes Hungary a very 

desirable choice, as it differs from both developed and developing states. Hungary just 
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recovered from the socialist transition and formed its new institutions. According to a 2000 

report of the National Bank of Hungary, which was published at the middle point of the studied 

period, from 1998 an increasing trend in long-term debt was observed for firms. As the report 

claims the amount of business credit increased by 17% in real values from 1999 to the next year 

and firms didn’t face constraints in their expansion. (MNB, 2000) The increasing credit supply 

could possibly tear down the difficulties associated with financial needs.  

I use firm-level balance sheet and profit-and-loss statement data for the seven-year long 

panel to estimate the impact of financial variables on export decision. The panel is considerably 

long and contains a lot of firms with detailed information, which makes it very promising for 

the question addressed compared to previous studies. It also enables me to study the change in 

small balance sheet subcategories and to define a great variety of financial variables. 

Unfortunately the problems associated with the quality of the data raised several questions and 

greatly restricted my analysis. As a consequence I could not exploit the time dimension of the 

dataset and could only estimate cross-sections and pooled regressions. The main reasons behind 

the difficulties are the turbulent regulatory environment and the measurement error that could 

bias my estimations. Measurement error is partly caused by the widely spread practices in 

Hungary to manipulate the balance sheet information of the company. Minor corrections can 

turn the outcomes of the company more appealing, but cause problems in analyzing causal 

effects. The problem is especially severe for small firms.  

The research design was heavily influenced by the interviews with senior managers of a 

commercial bank who provided me insights about the credit application process. 2  They 

strengthened the mentioned concerns. They also argued that not only the quality of the data is 

                                                 
2  Hereby I would like to thank them for the opportunity to carry out interviews with them. The provided 

information influenced the choice of empirical strategy and helped to identify the factors that determine the ease 

of receiving credit. 
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worse for small companies, but balance sheet information is only partially used in their 

application process, personal interactions are important in their case. Therefore I did not expect 

to measure any effect in their case.  

In my analysis I focus on the group of medium-sized companies (definition is provided 

later), for whom the lack of available external sources can be a real constraint. I use widely 

accepted indices from business economics literature to identify constrained firms: different 

liquidity and leverage ratios. Estimating the standard model to measure the effect of external 

financial constraints on export decision with including several firm level characteristics, shows 

no relationship with export entrance. I find that for medium-sized Hungarian companies 

productivity was the key driver in export decision. While I find instable results for small 

enterprises. 

To better identify the credit channel, I also measure the difference between non-exporters 

and those companies who just overcome the burdens of export and start exporting. 3  This 

approach is also reinforced by credit department interviews. This comparison is critical as it 

captures the change in financial constraint associated with export decision. These estimations 

suggest that before export starters are less liquid and more leveraged on average, which can 

reflect on paid costs related to export. A period after export no development in their financial 

outcomes was observed, but as I find no significant difference between non-exporters and 

permanent exporters, the financial variables of the firms recover to the original values. These 

results contradict to the positive effect export may have on firms. 

The paper is organized as follows. In Section 2 I discuss the relevant theoretical literature. 

In Section 3 the empirical strategy is described. In Section 4 the dataset is introduced and in 

                                                 
3 The length of the panel helped me to precisely identify firms belonging to each group. 
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Section 5 I present results. In Section 6 I conclude and point to future research questions and 

policy implications.   
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2. THEORETICAL BACKGROUND 

In this section I introduce the theoretical relationship between a firm’s financial 

background and its growth decisions. Using the Melitz (2003) heterogeneous trade model and 

its extensions I describe the relevant literature which demonstrates that financial constrained 

firms are less likely to start exporting. Based on the authors’ theory view, I derive empirically 

testable hypotheses, which are estimated in Section 5. Firstly I describe the relationship between 

external and internal financial sources, then introduce the heterogeneous trade model and its 

extensions. Finally I present an alternative hypothesis for the relationship between export and 

financial constraints. 

2.1 Internal and external financial sources are not perfect substitutes 

A firm’s investment decisions4 would be independent of its financial background if all 

companies have access to capital markets and internal and external financial sources are perfect 

substitutes. The irrelevance of financial structure on firm operation was first suggested in the 

middle of the last century by Modigliani and Miller (1958). However in the presence of market 

imperfections, financing constraints will be reflected in a firm’s operative decisions. It is 

claimed that internal and external capital are not perfect substitutes: the ability to use internal 

finance and the access to external sources differ greatly among firms. (Fazzari et al., 1988) If 

there is a cost difference between financial sources, financial hierarchy makes the firms’ 

financial and investment decision interrelated. (Bond and Meghir, 1994) The most common 

reasons behind the cheaper internal source is claimed to be transaction costs and asymmetric 

information on the credit market. (Fazzari et al., 1988) The explanation based on asymmetric 

information is widely accepted and has been proved empirically, e.g. by Oliner and Rudebusch 

                                                 
4 Where investment refers to all activities that require remarkable initial investment and the profits are realized 

only later. 



C
E

U
eT

D
C

ol
le

ct
io

n

 

7 

 

(1992). It assumes that managers have better knowledge about the quality of the firm than 

outside investors, which leads to adverse selection. Good investments become undervalued and 

therefore the cost of using external finance increases compared to internal sources. 

If the two financial sources are not perfect substitutes, there might be firms who are lack 

of sufficient internal source to finance its activities, but also cannot opt for external finance. 

(Fazzari et al., 1988) These companies won’t be able to get sufficient liquidity to invest in 

expansion. In this paper I focus on an area which is affected by the constraints: export decision. 

The assumption of imperfect substitutability between internal and external financial 

sources, and the financial hierarchy is tested by measuring the sensitivity of investment decision 

to the firms’ internal sources, which is usually measured by cash flow or captured with 

productivity. Once the estimated relationship is positive and significant, the available financial 

sources are important determinants in investment decision, which means that the company 

prefers it compared to external sources. If capital markets are perfect, financial variables should 

have no impact on investment decision: a firms would use any of the sources to finance all 

profitable decisions. (Fazzari et al. 1988) 

2.2 Financial constraints and export 

The literature analyzing the relationship between financial constraints and export decision 

originates in the heterogeneous firm trade model of Melitz (2003). The model introduces an 

important innovation to the traditional trade setting: firms face sunk costs in connection with 

their potential new markets (e.g. market research, spread information on the market5). These 

costs are considered in an entry decision and imply that all firms should earn enough profit to 

recover the initial costs as well. The dynamic industry model gives an explanation for the 

                                                 
5 For more examples see Robert and Tybout 1977 in Melitz 2003. 
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observed phenomena that even in a narrowly defined industry there will be exporters and non-

exporters as well. In this setting only the most productive firms within an industry self-select 

themselves for exporting. It reproduces the empirically observed patterns (already discovered 

by Bernard and Jensen, 1995) of the exit of the least productive firms and the optimal resource 

allocation to the most productive firms whose productivity is increased to even higher levels. 

The basic setup of the Melitz model also implies that more productive firms will be bigger, 

charge a lower price and as a result they will earn higher profits than their counterparts in the 

industry.  

The model can be easily generalized to an open economy with the assumption that some 

costs only arise in the case of foreign market entry. The different nature of contracting and 

informational environment imply that the entry costs are higher for foreign entrance. Some 

reasons behind it are the riskiness of foreign activities, e.g. because they involve the use of 

foreign currency and it is also more difficult to recover unpaid dues abroad. Firms who produce 

for a domestic market but have a productivity below a higher threshold, which should be 

reached to cover both sunk costs, are predicted to remain only on the domestic market. Those 

who exceed the higher productivity cutoff start exporting. Another consequence of exporting is 

that it will further boost the productivity of exporting firms as the allocation of resources 

provides them even better chances to exploit their opportunities.  

In my thesis I focus on the second, higher threshold and on the differences between the 

firms close to it. Therefore I estimate the differences between non-exporters and those who just 

entered the export market. This helps to understand the mechanisms that determine export 

participation. 

Based on the heterogeneous trade model developed by Melitz (2003) several papers 

studied the impact of different firm-level heterogeneities. One way to develop the model is 
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including financial constraints. The most important approaches are Muuls (2008), Chaney 

(2013) 6  and Manova (2013), who introduced financial constraints to the Melitz (2003) 

heterogeneous trade model. The works are strongly interrelated and build heavily on each other 

as Chaney (2013) and Manova (2013) were used as a basis by Muuls (2008). Besides setting 

up a new theoretical structure, the authors also provided empirical evidence for their findings. 

These models explain the self-selection of most productive firms into exporting. 

Chaney (2013) intuitively clarifies the role of financial constraints: if firms have to pay a 

great cost to enter the export market, only those who have enough liquidity can pay it and 

become exporters. There are some firms who are productive enough, but in the absence of 

enough liquidity the barriers of exporting are too high for them. They cannot exploit their 

potential due to difficulties in paying the sunk costs.  

Chaney’s model (2013) adds liquidity constraints to Melitz’s (2003) in the simplest way: 

firms cannot borrow externally to finance their entrance to foreign markets so they have to 

finance their expansion from internal sources. Muuls (2008) incorporates external financing 

into Chaney’s model and shows that even if external finance is possible, liquidity constraints 

can explain the self-selection into export.  In this richer setting three types of financing are 

available: internal financing, random liquidity shocks and external financing from financial 

institutions using tangible assets as collateralize. The last two are necessary to start exporting 

in the absence of enough internal sources. 

Liquidity constraint interacts with productivity heterogeneity: only the most productive 

firms are able to generate enough profit and liquidity to enter foreign markets. If financial 

                                                 
6 The model of Chaney (2013) originates in an earlier work of his, however the 2013 paper gives an extended 

analysis and that is why I use it here.  



C
E

U
eT

D
C

ol
le

ct
io

n

 

10 

 

markets are imperfect, the lack of liquidity to cover sunk costs leads to ex-ante underinvestment 

in exporting activity, as not everyone who is productive enough will enter the foreign markets.  

Both models state that only companies with small liquidity shocks and great productivity 

level or those with a high level of external liquidity can export. Between the two extremes there 

lies the subset of constrained firms, for whom the lack of liquidity is a real burden, as 

internationalization would be profitable for them.7 These firms cannot produce enough liquidity 

to finance their expansion and cannot apply for external finance, so they remain constrained 

and have to rely only on internal resources. In my thesis I compare them with companies who 

could collect sufficient liquidity and had a chance to export during the observed period.8  

Chaney (2013) derives differences in the characteristics of exporters and non-exporters 

that can be empirically tested: exporters are more productive, larger, more capital intensive and 

tend to belong to business groups. The model has implications for the dynamics of trade as well. 

The most productive and least constrained firms enter foreign markets first. If liquidity 

constraints matter, the financial history of the firm becomes an important determinant in future 

expansion. On the other hand it makes a significant difference between those who have been 

exporting for a longer period and beginners.  

Manova (2013) examines the question not at firm-level but at country-level, and focuses 

on the role of financial institutions in export. She claims that financial institutions and policies 

can significantly lower credit constraints which supports the internationalization of productive 

but constrained firms. She shows that financial distortions reduce foreign export 

disproportionately more than domestic production, because of the previously discussed 

differences in the nature of the emerging sunk costs. Although the focus of this paper differs 

                                                 
7 The necessary conditions for the existence of constrained firms are described in the cited papers.  
8 Obviously other aspects of trade (e.g. iceberg costs) affects the threshold which separate the subset of companies, 

but they are not discussed it this paper. 
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from my firm-level analysis it gives important insights to derive policy recommendation based 

on micro-level results.  

The literature has ambiguous view on the relationship between financial constraints and 

the volume of export. Chaney (2013) and Muuls (2008) argue that it should not be affected, as 

no further sunk costs arise. However Manova (2013) finds that it should be depressed in the 

presence of credit constraints. The difference comes from the assumption that in the model of 

Manova (2013) firms can raise external sources to improve their export capability, while in the 

other models there is no channel for that. Therefore I concern this topic only partly and the main 

focus is on the determinants of export decision. 

2.3 How does export influence firm finance?  

The previously mentioned papers all addressed the question whether the observed 

correlation between constraints and export is implied by the theory they developed or in the 

other way around. As it was claimed e.g. in Van Biesebroeck (2005) export significantly 

improves productivity. Therefore the authors checked the possibility that export can help to 

reduce liquidity constraints and the lower level of constraint is an outcome of expansion and 

not a causer. There exists several possible explanations in the literature for the reverse effect.  

Campa and Shaver (2002) argue that exporting has important effect on firm behavior, as 

more stable future income flow and an income source which is less correlated with domestic 

changes can cause long-run strategic advantage. This implies an increase in the value of the 

company. The authors claim another possibility that export can operate as a signal and show 

that these firms are more productive. The authors expect and show in a theoretical and empirical 

setting that the promise of stable future income flow can lower the severity of liquidity 

constraints; and once these companies enter foreign markets their liquidity is predicted to 

increase. The hypothesis that export can serve as a signal for more stable future growth was 



C
E

U
eT

D
C

ol
le

ct
io

n

 

12 

 

also strengthened by the bank professionals. The alternative hypothesis is also tested in Section 

5.  
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3. EMPIRICAL STRATEGY 

Based on theoretical evidence, not only internal but external financial sources also play a 

role in export decision, which has been tested in different forms. These results have important 

consequences on the design of financial institutions and therefore must be tested in different 

environments. The connection between financial development and trade was a macro-level 

question for a long time and the relationship was analyzed using cross country comparisons. 

(see e.g., Beck, 2002) After the pioneering work of Greenaway et al. (2007) a new wave 

concentrating on firm-level analysis started. This was the first empirical paper that added 

financial background to the determinants of export and showed evidence for the described role 

of financial constraints on export decision. As Forlani (2010) argues these papers build on the 

assumption that for constrained firms entry choice may depend on liquidity sources as well. 

The extensive availability of micro level data made it a very popular research field, but the 

question has not been examined in Hungary. 

Wagner (2014) provides an exhaustive summary about the existing literature and the 

different empirical strategies applied. He provides three stylized facts about the relationship 

between financial background and export. In this section I derive the estimated equations to test 

these hypothesis. I also describe the greatest difficulty in the empirical strategy, the 

identification of constrained firms. 

Differences between exporters and non-exporter 

It was already showed by Melitz (2003) that exporters are on average larger in all terms 

(employment, assets, age and productivity) than non-exporters. Chaney (2013) extended the 

original setting with the characteristic that higher productivity implies less constraints. As 

Forlani (2010) claims these have positive impact on export activity, which leads to the observed 

imperfect selection to foreign markets. From the theoretical overview it is clear that the nature 
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of the process will be reflected in the difference between non-exporters and those starters who 

become liquid enough to export.  

Self-selection of less constrained firms 

According to the described models only less constrained firms with sufficient 

productivity level can overcome the initial costs of export and self-select to export. The 

extensive margin of export is influenced by financial constraints, while the effect on the 

intensive margin is unambiguous. A critical empirical question is the choice of appropriate 

measure for financial constraints. 

Papers studying the supply side of the external finance availability have two choices: use 

indirect measures calculated from balance sheet data or apply an independently determined 

index reflecting on the financial situation of the company. Muuls (2008) uses Coface score9 to 

identify constrained firms and summarizes the advantages of the second type of measures. 

Variables calculated by independent financial bodies use similar methods to banks’ credit 

decision and they are not affected by firms’ export decision. Unfortunately no similar measures 

are available for Hungarian firms. 

Instead, as Wagner (2014) claims, I rely on commonly used indices from the business 

economics literature, which capture the credit constraints the firm faces. I describe the 

calculated variables in the Data section. Their use is verified by several studies (see one possible 

test in Forlani, 2010). Although they are widely applied, critics have been articulated, as it is 

never known whether the balance sheet patterns reflect on financial constraints or only the 

outcome of operation decisions. Studying the relationship between investment decision and 

constraints, Kaplan and Zingales (1997) carried out interviews with firm managers to justify 

                                                 
9 Coface score measures the probability of insolvency for a company in a 12 months long period. It is measured 

by a credit insurer company. (Coface webpage, 2015) 
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whether the financial background (e.g. ratio of debt to equity and liquidity which are crucial 

variables in my analysis) really matters in decision making (e.g. pay dividends). The authors 

found that only a small portion of firms’ access to capital is questioned among those who are 

considered to be constrained based on the usual variables indicating liquidity. They argued that 

the structure of balance sheet might only reflect on strategic managerial decisions. Similar 

results were carried out by Farre-Mensa and Ljungquist (2013), who tested the popular Kaplan-

Zingales index which is widely accepted to describe publicly traded companies. Forlani (2010) 

argues that using balance sheet data is not ideal, as more constrained companies are likely to 

hoard short-run assets, which means that the usual variables captures the opposite effect 

compared to the desirable. These potential problems are taken into consideration in the 

interpretation of the results. 

As the focus of my paper is starting export and not the impact on export flow, I use a 

binary choice model.  The following discrete choice model on export commitment is estimated: 

𝐼_𝑒𝑥𝑝𝑜𝑟𝑡𝑡 = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 + 𝛽1𝑖𝑛𝑡𝑒𝑟𝑛𝑎𝑙 𝑐𝑜𝑛𝑠𝑡𝑟𝑎𝑖𝑛𝑡𝑠𝑡−1

+ 𝛽2𝑒𝑥𝑡𝑒𝑟𝑛𝑎𝑙 𝑐𝑜𝑛𝑠𝑡𝑟𝑎𝑖𝑛𝑡𝑠𝑡−1 + 𝜷𝑿𝒕−𝟏 + 𝑒𝑟𝑟𝑜𝑟 𝑡𝑒𝑟𝑚 
(1) 

By including measures for both internal and external constraints, the impact of the 

different types of constraints can be determined. Once the coefficient on external constraint is 

significant, external constraints are determinants of the export decision and the selection of least 

constrained firms is supported. If internal constraints have significant impact, it means that the 

inner ability of the firm to produce finance matters in the export decision. X contains firm-level 

characteristics which determine export entry. In the literature all explanatory variables are 

lagged once as the decision of export is determined by the financial history of the firm (Melitz 

2003).  However it doesn’t solve the problem that the variables in the regression are determined 

at the same time, which rises endogeneity concerns. 
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I chose linear probability strategy in my paper. LPM has the advantage that the 

coefficients of the linear probability estimations can be easily interpreted as they measure the 

variable’s contribution to the probability of becoming an exporter. It is also suitable for my 

empirical estimation as fixed effects can be included, which cause problems in probit estimation 

(see e.g. the argument of Muuls 2008), and it can also handle a great number of dummy 

variables. On the other hand it has some drawbacks: the predicted values can be greater than 

one or less than zero and sometimes the assumption of linearity cannot be maintained. 

(Wooldridge, 2012) As I do not want to build a predictive model, only capture the effect of the 

right hand side variables, predictions exceeding one do not cause problem.10 Alternatively, one 

could use logit model, which allows for the explanatory variables and the firm-specific 

component of the error term to be correlated. (Chamberlain, 1980) 

I carry out two further tests. By restricting the data to non-exporters and export starters 

and estimating the effect of financial background on the probability of becoming an exporter in 

this subsample, the role of using external sources can be estimated at the threshold. In this 

sample the difference between non-exporters and those who can overcome financial constraints 

can be captured.  

The effect on the intensive margin of trade can be estimated by replacing the export 

dummy to continuous measures of export volume (in my paper I used log export sales and the 

export to total sales ratio). In that case I used an OLS strategy. 

  

                                                 
10 I estimated the presented equations with probit as well, and the signs and magnitude were in line with the results 

of the comparable linear probability models. These results are available on request. 
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The effect of export on the financial status 

To distinguish between self-selection and the introduced alternative hypothesis, the effect 

of export on future values of financial constraints should be determined. I estimated the 

following equation to identify the effect of export on future financial outcomes: 

𝑓𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝑐𝑜𝑛𝑠𝑡𝑟𝑎𝑖𝑛𝑡𝑡+1 = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 + 𝛽1𝑒𝑥𝑝𝑜𝑟𝑡𝑡 + 𝜷𝑿𝒕 + 𝑒𝑟𝑟𝑜𝑟 𝑡𝑒𝑟𝑚 (2) 

If export at time t has significant effect on financial constraints, the findings are consistent 

with the supporting role of export in changing the firm’s financial stability. 

As it will be introduced in the next section due to data considerations I could only estimate 

cross-sections and pooled regressions. The results presented in the thesis are from the pooled 

sample of all 7 years, as they are expected to be more precise. I also estimated each 

specifications separately for three-year pooled samples and for every year. The results for the 

1998-2000 period and for the year 2001 are available from the author at request. 
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4. DATA AND KEY VARIABLES 

4.1 Data source 

The dataset I use includes all Hungarian firms that prepare double-digit accounting and 

is restricted to companies with employment above five persons.  It contains all details from the 

balance sheet and profit-and-loss statement. Therefore all changes can be easily and accurately 

tracked in the companies’ operation. Empirically, the details make it suitable for the addressed 

question. The dataset is used to extract information about firm level annual characteristics, total 

factor productivity calculated based on the stock values, financial situation and sector activity. 

The dataset is available at the Central Statistical Office with the permission of the Institute of 

Economics CERS-HAS.11 More information about the data can be found in the Appendix 1. 

Although the data is available for many years, I focused on the period between 1998 and 

2004. This restriction is necessary to mitigate the effect of important changes in the political 

and social status of Hungary and was partly driven by data considerations (discussed in details 

in Appendix 1). I wanted to avoid post-socialist transition, as during these years several shocks 

hit the country with essential changes in its institutions. Therefore studying the effect of 

financial constraints on export in this period would raise questions about the identification. 

Another important change happened in 2004 when the country joined the European Union 

(EU.kormany.hu, 2015), which connected Hungary to new, large markets that can be served as 

export destinations. The EU also became an important supporter (e.g. in financial and 

development issues) of the country, so an increase in the available financial sources was also 

expected. Hungary started to prepare to its access already several years before the exact date. 

In my opinion the financial markets and expectations have already accommodated to the 

                                                 
11 The dataset I received was partly cleaned, as decimals were corrected and some outlier values were already 

deleted. 
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expected changes before entering the EU, therefore 1998 can be a good border to define as the 

beginning of the period. The end of the studied period is the year of access, 2004. I used the 

years 1996-1997 to calculate lagged variables and 2005 to define export status of the firms.12 

The trustworthiness of the information provided by the managers of small companies was 

found ambiguous by the interviewees as well. Because of the different methods banks use to 

evaluate the financial health of the companies and the lack of sufficient data, I separate the 

dataset to two subsamples: small- and medium companies. I considered firms to be small when 

none of their annual sales income exceeded 100 million HUF. I excluded the largest firms from 

the sample (whose annual sales exceeded 1 billion HUF) as I did not want my results to be 

driven by extreme outliers and also because they are expected to be productive enough to 

finance their export from internal sources. As Kaplan and Zingales (1997) have already claimed 

the importance of dropping both outliers and extreme stressed companies is important, as they 

can mislead the estimation. 

I restricted the sample to manufacturing firms based on the statistical classification of 

economic activities in the European Community (NACE2 code). Restriction to manufacturing 

is necessary as in their case the income from export is more likely to come from export activity, 

and not only sales to foreign entities. Companies from class 19 are excluded as firms in patrol 

sector have outlier total factor productivity values and can significantly distract the results. (see 

same practice in e.g. Manova, 2013) 

These restrictions led to a sample of 19,402 firms, from which 4,570 are considered to be 

medium sized and the rest are small. The seven-year long panel is unbalanced: only 4,654 firms 

have observations for each year. Altogether my dataset contains 74,864 firm-year pairs from 

                                                 
12 Studying the period after 2004 would have been great, but several question arose. First it is necessary to avoid 

the effect of financial crisis (start in 2009). Second serious modifications were carried out in the accounting law, 

which made data even within a firm, hard to compare. This issue is discussed in details in Appendix 1. 
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which 20,031 belong to medium-sized companies. These sample size is large compared to 

previous analysis. 

4.2 Data problems 

The dataset has some disadvantages. Firstly, it should never be forgotten that the balance 

sheet is only a snapshot about the company at one point in time, and therefore it can be 

manipulated to display a better picture about the companies’ performance. (Damodaran, 2011) 

Secondly, the turbulent regulatory environment also caused difficulties in the estimations. The 

Hungarian accounting law changed at the millennium and came to effect in 2001. (2000/C. Act 

about Accounting) The law included several important changes in the valuation and 

classification of assets and liabilities, which did not affect firms randomly. These changes in 

the accounting system cannot be easily handled. To correct the values, changes should be 

detected on both assets and liabilities side, which is unknown for an outside observer. As I did 

not have the possibility to track modifications in each companies’ history I could not correct 

changes in valuation methods. Therefore I could not use the time series characteristic of the 

dataset and had to restrict my analysis to cross-section and pooled estimations. 

4.3 Key variables 

Outcome variables 

I used the available information from profit-and-loss statement to classify firms based on 

their foreign activity as exporters.13 I defined all firms in a given year as exporter which had 

positive sales revenue from export.14 The export ratio is income from foreign markets over total 

sales. Greenaway et al. (2007) found that around 70% of UK manufacturing firms exported in 

their sample. Similar ratio was observed by the reviewed authors. In my sample around one 

                                                 
13 I also used trade data to check the validity of the resource. The accounting information has the advantage that 

export volumes appear even if the amount of foreign sales is small. 
14 Defining a 5% cutoff leads to same results. 
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third of the firms exported during the observed period, which increased during the sample with 

increasing sales. 

Based on theoretical considerations I divided companies into three disjunct subsets, for 

which the theory has testable implications. Permanent exporters are companies who exported 

at least in three years in a row. Non-exporters are their opposites, who did not export three years 

in a row. 15 The most important group to measure the effect of financial constraints in starting 

export activity is the subset of switchers. These are the firms who changed their status and 

became exporters. For switchers after a period of not exporting a 2 years of export activity is 

observed. The category of switchers is stronger than permanent exporters in a sense that if a 

change in export status is detected (independently from the length of continuous export 

activity), an enterprise is classified as a switcher. 16Their number with important observable 

characteristics between 1998 and 2004 is summarized in Appendix 1. From the analysis I 

dropped temporary traders and those firms who exited from export, as the theory described 

previously provides no explanation for their behavior. Their choice to stop and restart cannot 

be analyzed in the framework applied here. 

Explanatory variables: credit rationing 

The most relevant class of independent variables in my estimation is financial variables 

measuring credit constraints. The applied variables are consistent with the categories that were 

emphasized in the interviews: liquidity and leverage ratio.17 Each type captures a different 

                                                 
15 This definitions capture well the companies that exported in each year or exported in none of the years. I would 

like to emphasize that I used an extended dataset from 1996 to 2005 to define the export types. Intuitively a firm 

can only become a continuous exporter after it is observed for at least three years in the dataset, however it behaves 

as a continuous exporter in every year. Therefore I projected the value of the dummies for all years. 
16 For switchers I checked the trade history during the period. If a change from non-exporting to two years of 

exporting was observed I checked their export patterns in details. In this category I only kept companies that 

remained in export status after the switch. All others were considered to be temporary exporters and dropped from 

the sample. 
17 The managers mentioned a third variable that is applied in the process, the Debt Service Coverage Ratio (DSCR). 

They use it to measure the inner ability of the firms to payback its interest rates. In this paper I use tfp to account 

for internal financial constraints. 
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aspect of financial stability of the firm and all are accepted proxies for credit constraints. I use 

more versions of the variables collected from the literature to check their validity, however only 

one of them is presented here. The other variables are available in Appendix 1. The definition 

and interpretation of the variables are described based on Brealy and Myers (2011).  

Liquidity ratio 

Liquidity ratio is used to determine a company’s ability to pay back its short-term loans, 

which is a good approximation of the financial safety. A higher liquidity ratio means that the 

financial structure of the company is more balanced. It also shows that if something unexpected 

happens and the firm is obliged to pay back its creditors, the company is able to cover its 

liabilities. A higher liquidity ratio implies that the firm is more likely to pay back its debts from 

assets with similar short-run expiration date and funds its ongoing operations. However the 

opposite type has difficulties to run its usual business and cover its existing debts. In every case 

the amount of current assets is compared to the liability level of the company. The interpretation 

of liquidity has its drawbacks as it was showed in Section 3, but the introduced interpretation 

seems to be widely accepted in the literature. 

According to business literature the broadest variable is current ratio, which compares 

current assets to current liabilities. The ratio of current assets and liabilities shows whether a 

company’s short term assets are promptly available to pay its short-term liabilities. The 

underlying assumption behind the ratio is that a healthy firm, which has better chances to 

receive credit, should not only match the amount, but also the expiry of its assets and liabilities. 

The current ratio was used by Muuls (2008) and it is also my main variable to control for firms’ 

liquidity. 

Besides current ratio I calculated the difference of current assets and liabilities over total 

assets (thereafter Liquidity 2) for robustness checks. The variable was applied e.g. in 
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Greenaway et al. (2007), Minetti and Zhu (2011), Whited (1992) or Fazzari et al. (1988). The 

choice of a commonly applied proxy has the advantage that it makes the comparison of results 

easier. The interpretation of the value is similar to the previously discussed: the higher the ratio, 

the more balanced the financial background of the country is. The value is also negatively 

correlated with the cost of external capital. (Stiebale, 2011) 

Leverage ratio 

Leverage ratio looks at the amount of capital comes in the form of loans and assesses the 

ability of the company to meet financial obligations. Evaluating the company’s health based on 

leverage ratio is not obvious. Too much or too low debt level can both be dangerous for a 

company, and the ideal level strongly depends on the industry it operates. The healthy level of 

debt enables a company to generate a higher rate of return than the interest on its loans, so it 

can maintain its debt at a stable level. A high ratio means that a company is aggressive in 

financing its growth with debt, which has several dangers (going bankruptcy, volatile earnings 

etc.) A lower value may be more preferable for most companies as it helps to keep the debt 

burden at manageable levels. The higher the leverage ratio of the company is, the less likely it 

can maintain its debt stock, and therefore it is less likely to receive new sources to overcome 

financial difficulties. The exact optimal level can greatly differ between industries. In the 

interpretation it should not be forgotten that their interpretations are not as clear as it is for the 

liquidity measures. 

I calculated the ratio of the sum of short- and long-term debts over the previous sum plus 

equity (thereafter Leverage). For robustness checks I compared long-term liabilities to the sum 

of long-term liabilities and equity. In the second case I took the logarithm of the variable 

(thereafter Leverage 2 denotes the logarithm of the ratio). 
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Control variables 

As it was argued in Section 2 exporters are systematically different from non-exporters. 

There is evidence that exporters are bigger in all terms, older, more productive and have better 

educated workers (see e.g. Bernard and Jensen, 2004). It has also been shown that these are 

related to the financial constraints of the company. Once it is true including appropriate control 

variables is essential to avoid serious omitted variable bias. 

I measured firm size with the number of employees18 and included it together with the 

age of the company. Age was calculated as the difference of the first appear in the sample and 

the date of observation. It can be misleading as it is possible that some firms already existed 

before the dataset was constructed. These old firms already started their operation during the 

socialism, so they might be very different from the new companies. This confusion for the 

oldest company can be neglected as they are mainly the largest firms that are excluded from the 

sample. Another fact supporting that it does not cause any problem is the uniform distribution 

of entry years observed in the data.  

A great advantage of my database is that I could successfully measure the productivity of 

all firms. Including productivity is essential as it measures the ability of firm to produce 

sufficient financial sources. As Manez et al. (2013) claims productivity captures the inner 

ability of the firm to produce profit in the future. For that I carried out a total factor productivity 

estimation based on Wooldridge (2009) using value added and labor intensity of the firms. As 

low productive firms are more likely to face constraints and remain non-exporters; the positive 

correlations implies that the effect will be overstated in the absence of accurate controls. 

(Minetti and Zhu, 2011).  

                                                 
18 In the estimations I used the logarithm of the variable. 
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It would have been great to control for the fact whether a firm belongs to a business group 

or not. As Minetti and Zhu (2011) shows firms in a corporate group can have easier access to 

distribution channels or have cheaper access to internal financial sources. Although the 

mechanisms and cooperation within a group are not clear, one might expect that firms in a 

business group have advantage in both access to finance and export activity. As I cannot control 

for this, it remains an unobserved characteristic and makes the estimated effect likely to be 

overstates. I could only control for the presence of foreign ownership in the firm’s equity, which 

is also related to better relations. The foreign dummy equals one, if the proportion of foreign 

ownership in the equity is greater than 25% (the results are robust to changes in the cutoff), 

which means control on the decision making process. 

As Stiebale (2011) argues there are other important unobservables, which have an effect 

on both export decision and financial constraints can be managerial ability, corporate culture 

and attitude towards risk. I could not account for the bias they potentially cause. 

In the baseline regressions industry controls and year dummies are always included. 

Including industry dummies is necessary as different fields have altering financial needs and 

distinct ability to access credit, which both are determined by the capital need and availability. 

Time dummies capture macroeconomic shocks.  
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5. RESULTS 

This section shows the estimation results of the models introduced in the previous 

sections. I focus on medium companies, as they are expected to be constrained by external 

liquidity (Chaney, 2013) and follow patterns described in the literature. I show evidence for the 

significant difference between exporters and non-exporters, which disappears for the group of 

medium firms if I control for individual characteristics. Small Hungarian companies are subject 

to a different credit application process, where subjective elements and personal interactions 

are more important, therefore the predictions of the model are not applicable in their case. I 

always mark when the estimated results alter in the two cases and show evidence for the fact 

that indeed these companies behave differently.19 The robustness of the results is also tested 

with respect to the choice of measurement for financial constraints, sample size, time interval 

and the effect of financial constraints on investment decision. 

5.1 Descriptive statistics 

                                                 
19 The results for all specifications and for all groups are available at the author. 
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First I provide clear evidence for the differences in observed characteristics between the 

exporter categories. Table 1 shows pooled averages for non-exporters, switchers and permanent 

exporters.

Exporters20 exert higher revenue from domestic sales, while foreign sales are significantly 

greater on average for companies who permanently trade. Not only sales, but the value of each 

types of assets are greater for these enterprises. Exporters have on average a greater number of 

employees who receive higher wages, and greater foreign share.21 There is also significant 

difference in the total factor productivity, where the order displays the expected relationship: 

continuous exporters are the most productive and it decreases as we reach non-exporters on 

average. Appendix 2 presents further evidence for the yearly differences, which is apparent not 

only at the levels but also at the growth rates.  

The observed firm characteristics are in line with the predictions of the Melitz (2003) 

model, which have already been argued by e.g. Bernard and Jensen (2004). The only exception 

is age, where the difference is moderate. It can be explained by the imprecise measurement that 

cannot distinguish the age of firms born before the start of the dataset. This measurement error 

is likely to be correlated with the unobserved characteristics of the firm (one assumption can be 

that younger firms born after the transition are more opened) and therefore the effect of age is 

underestimated.22 The results for small companies are in line with the expectations and with the 

measured order for medium firms. The table is presented in Appendix 2. 

All papers that include financial heterogeneity claim that external financial constraints 

interact with productivity negatively, so more productive firms are expected to be less 

                                                 
20 There is difference in the two types of exporters (starters and continuous) as well, but it is generally smaller. 
21 There were some changes in the accounting rules of foreign shares starting in 2005. This year was not included, 

but it would cause difficulties in the expansion of the sample period. 
22 Opposite assumption can also be motivated, but it seems to be sure that the measurement error is not random. 
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constrained on average. I checked the correlation between total factor productivity and the 

defined financial variables.23 The results are presented for the pooled sample in Table 2. 

 

The main interest is in the coefficient on the logarithm of tfp. The table shows two 

specifications which differ in the number of included control variables as in (1) industry 

dummies are not included. Productivity interacts with the financial variables in the expected 

way, which correlation is significantly greater in magnitude if industry differences are 

considered. The results show that in a given year and 4-digit industry a more productive firm is 

significantly more liquid and less leveraged on average. The co-movements are significant at 

all usual significance levels and great in magnitude. The results are robust for the choice of 

financial variable.  

Comparing simple means show that non-exporters differ from the two sets of exporters 

in favor of the later in their financial structure. However the standard errors are great, so I could 

not distinguish simple averages. (The average value of current ratio is 1.54 for non-exporters, 

1.52 for switchers and the highest average, 1.59 belongs to permanent exporters. Average 

leverage is 0.51 for non-exporters, 0.52 for switchers and 0.49 for permanent exporters.) The 

                                                 
23 In every case I excluded the outlier values of the financial control variables. I checked the importance of them 

by replacing the outliers with their border values, which led to the same results in every specification. Because of 

the lack of value added, these results are not presented in my thesis. Results for small companies is presented in 

the Appendix. 
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exact differences are displayed in the next subsection. Table 3 shows the estimated coefficients 

of financial variables in the regression on export decision for different subsamples. 

 

 

 

Table 3 shows that after controlling for year and industry effects the difference in the 

liquidity is insignificant between medium exporters and non-exporters24, but on the contrary 

exporters have significantly lower leverage on average. My results differ from the findings of 

Greenaway et al. (2007) as exporters do not display less constrained financial structure based 

on all variables. It is possible that the results are driven by measurement error in the variables I 

used to construct the liquidity ratio, or some composition effect.  

For small firms the estimated correlations show a less clear pattern and the interpretation 

needs deeper analysis. For the pooled sample current ratio and export activity are not correlated 

and leverage has a positive relationship with export choice.25  

                                                 
24 Here exporter refers to firms that had positive revenues from export activity in a given year. 
25 These results are not robust for the choice of measurement. If current ratio is replaced with other variables used 

to proxy for liquidity, the relationship becomes negative, while export decision and other leverage measures are 

negatively correlated. The reason behind the result can be the bad quality of the data for these companies, which 

can make them instable.  
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When the correlations for foreign and domestic companies are estimated separately, it 

turns out that after controlling for the important attribute of ownership, there is still great 

difference in the important financial variables of the companies. This distinction is interesting 

as foreign owned company especially after the transition, can be better in adopting to market 

needs and put more focus on financial stability. For medium foreign-owned companies, the 

liquidity measure has a positive and significant relationship with exporting and exporters on 

average have lower leverage ratio. These findings support the intuition described previously. 

Domestic firms’ leverage and exporting has significant negative correlation, but inversely to 

foreign enterprises the significance of liquidity is diminished.26  

For small firms the previously calculated results are robust for the separation of the 

sample as all the correlations remain important and positive.27 The instable results presented 

here strengthens the hypothesis that these firms behave differently compared to large 

companies. 

5.2 Basic model 

I estimated a linear probability model on the export decision controlling separately for 

the external financial constraint proxies (financial variables), internal constraint (total factor 

productivity), size, age of the firm and foreign ownerships. This equation was derived in Section 

3. I used a pooled model, as the changes in the accounting rules would cause significant bias in 

the panel analysis. The coefficients of the different financial sources are important, as they 

provide evidence for the availability and use of internal and external resources. As Muuls 

(2008) showed the theoretical model predicts no evidence for the changing effect of financial 

constraints. All time-varying explanatory variables are lagged once as in previous literature 

                                                 
26 The significance of the results depends on the choice of measurement. 
27 These results are not robust for the choice of measurement. If current ratio and leverage are replaced with other 

variables used to proxy for both leverage and liquidity, the relationship with export becomes zero or even negative. 

The reason behind it can be the quality of the data for these companies, which can make the results instable. 
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(e.g. Bernard and Jensen, 1995, 2004)28.  Compared to theory a surprising result is presented in 

the Table 4.  

 

 
        

 

 

For the pooled sample of medium Hungarian firms between 1998 and 2004 none of the 

defined financial variables has an effect on export decision after controlling for firm-level 

characteristics.29 In column 3 after considering common effects within industries and firm-level 

characteristics, the small negative coefficient on current ratio vanishes. The same holds for the 

small positive coefficient on leverage.30 Both coefficients are precisely estimated. Similarly to 

                                                 
28 The results for all types are robust for using contemporaneous explanatory variables. 
29 The cross-section estimations support the results. I also checked for subsamples separated based on productivity, 

and the same relationship was maintained, which is evidence against the changing impact of financial constraints. 

These results are not presented. 
30 The results are robust for the choice of financial variable and for including the lower and upper bounds instead 

of dropping the extreme values. 
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Muuls (2008) I found no effect for financial constraints once firm-level differences are 

considered. She argued that the insignificant positive impact can be explained by the high 

correlations between financial background and productivity. The strong correlation was verified 

previously and it can drive my results as well. 

Table 4 shows that control variables have significant coefficients with expected signs and 

are generally precisely determined. One percentage increase in tfp has a significant positive 

effect on the probability of starting export, the estimated values vary around 50% depending on 

the specification. A percentage change in the number of employees increases the probability of 

export by around 5% and foreign ownership increases the export by around 15% holding 

everything else constant.31 Including foreign ownership in the regression seriously impacts the 

coefficients of current ratio and leverage, as it explains a large part of the variation (left after 

including tfp) in the left hand side variable. One possible explanation can be that these firms 

probably belong to a business group, where within group finance is available. Industry dummies 

capturing industry specific shocks captures a large part of the variation. On the other hand I 

found no effect for the age of the firms.  

Small firms display a very different pattern. For them companies with ex ante lower 

liquidity and greater leverage have ceteris paribus higher probability of becoming an exporter 

in the next period. These results are not robust to any small modifications, as significance and 

signs of estimated coefficients are distorted in different specifications. These results are only 

presented in Appendix 2.  

I estimated two other specifications for medium-sized companies to provide further 

evidence for my results, which are presented in Appendix 2. First I checked whether the external 

constraints have decreasing effect as productivity increases, as it was claimed in Berman and 

                                                 
31 The exact values depend on the specification and on the choice of financial variable. 
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Héricourt (2010). I found no effect for the interaction terms in any of the specifications for 

medium companies. Second I included two-period lags for the explanatory variables. This was 

motivated by the interviews I carried out, where managers claimed that during the credit 

application process outcomes of the last two available years are taken into account. The results 

suggest that two-periods before the export activity a higher level of leverage, ceteris paribus, 

increases the probability of exporting for medium firms. The estimated coefficient is 0.0456 

and significant only at 10%. The results from these estimations can be biased by the non-random 

selection caused by the availability of all necessary data. It is likely that mature firms with long 

export history are selected to the sample as better measurement is available for them. For these 

companies the theory predicts that external constraints are less important, so the effect is 

underestimated. 

5.3 The effect on switchers 

To understand the dynamics of changes in financial constraints connected to export, I 

restricted the sample to companies where external constraints can be knife-edge and studied the 

difference between non-exporters and switchers in the case of medium-sized companies. The 

possibility to describe the exact dynamics is limited by the length of the panel, so I only 

measured the effect of export one period before and after firms start exporting. Switchers are 

the companies who were able during the observed period to pay the sunk cost related to export 

and start internationalization. According to the model of Muuls (2008) firms have three 

possibilities to overcome the burdens: internal sources, liquidity shocks and external financial 

opportunities. There is a consensus about the existence of difference between the two groups, 

but its direction remains an empirical question. By comparing constrained non-exporters and 

starters the dynamics observed in their financial background can be connected to the 

accommodation or consequence of export activity. In this subsample I test for both ex-ante and 
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ex-post differences in the financial structure of the firms, to identify the mechanism through 

which export is related to firm-level financial decisions. 

 

     

There is significant difference between the financial variables of non-exporters and 

starters. Comparing the probability of being a switcher to remaining a non-exporter ceteris 

paribus decreases in the amount of available liquidity and increases with leverage ratio. As 

lower liquidity and higher leverage are associated with a higher probability of being a switcher, 

starters on average have less balanced financial structure and tend to depend more on external 

resources. It is also clear that productivity have a great impact in becoming a switcher. The 

estimation of the probability of being a switcher compared to remain a non-exporter controlling 

for financial constraints and individual characteristics is presented in Appendix 2. The 
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estimations suggest that switchers are significantly less liquid and more leveraged than 

continuous exporters, who are similar to non-exporters. 

The aim of this section is to determine the impact of financial constraints on export 

decision, therefore I compared the period of exporting to non-exporting times. This 

specification captures the effect of financial constraints on overcoming the difficulties in 

starting export. Table 5 shows results for that.32 

The probability of exporting is higher for companies who are more leveraged and less 

liquid a period before export. This relationship is maintained even after the important firm-level 

control variables are included. This suggests that companies who are more indebted and have 

less liquid assets are more likely to become exporters. Table 5 also shows that productivity is 

an important determinant in the export decision, a unit increase in total factor productivity 

increases the possibility of export by around 70%.33  The estimated impact of the external 

constraint is in line with e.g. Greenaway et al. (2007) who also found that exporters do not have 

ex-ante financial advantage, but contradicts the findings of Forlani (2010) who found that 

financial healthier self-select into exporting.  

Theory suggests that not only financial constraints can be a determinant in export 

decision, but export can also develop financial stability. I checked this hypothesis with a pooled 

OLS regression for starters and non-exporters. In that case the exporter dummy works as a 

before-after dummy indicating a switch in the activity. Controlling for year dummies enables 

to estimate the average impact of export decision on financial constraints a period after 

                                                 
32 For both medium and small companies the results are robust for the choice of variable. 
33 The results are similar for medium companies, so I did not include it in the paper. The estimated effects are more 

significant but smaller in magnitude. 
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exporting compare to non-exporting times. 34 Table 6 shows the differences in financial 

variables. 

 

The first and fourth columns show the effect if only industry dummies and tfp are used; 

exporting decreases the liquidity by 0.124 and the firms a period after are more leveraged on 

average. If the firm-level controls are included, the impact of export on future liquidity 

diminishes.35 Although the effect on leverage is maintained, but significant at only 10% and 

decreases in magnitude. It shows that one period after exporting firms have on average higher 

leverage ratio by 0.018. For small companies the effects remain significant after all controls are 

included and exporters remain both less liquid and more leveraged after exporting.36 These 

findings suggest that exporting does not improve financial constraints promptly compared to 

                                                 
34 The estimation could be improved by using panel data methods, which I could not apply in my thesis. These 

methods can measure firm-level changes and provide better evidence. 
35 The results are robust for the choice of financial variable. 
36 The results are presented in Appendix 2. 
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the previous year’s state. It is possible that accommodation takes longer and that is why no 

effect was measured in the regression. 

The results for the intensive margin are only presented in Appendix 2. Significant 

negative effect was found for liquidity and a positive impact for leverage on both export flow 

and export ratio. This finding is consistent with the Manova model (2013), which argued that 

besides productivity, financial constraints are key drivers in determining the number of 

destinations reached.  
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6. CONCLUSION 

My thesis is the first empirical paper that examines the relationship between financial 

constraints and export decision in an Eastern European country. It provides evidence for the 

widely observed relationship using Hungarian firm-level data between 1998 and 2004. It is 

also unique in a sense that different exporter types are precisely defined with the help of an 

outstanding long dataset. Studying the changes in the financial constraints of companies 

that switched to exporting shows evidence for the changes in credit constraints around 

export. 

I test the effect of financial constraints on firm export entry decision in a 

heterogeneous firm trade framework á la Melitz (2003). I used two different indices from 

the business economics literature (liquidity and leverage ratio) to measure the credit 

constraints a firm potentially face. 

I showed that after controlling for important firm-level characteristics (size, 

ownership, productivity) the effect of financial constraints diminishes for medium-sized 

companies. Focusing on the subsample of switchers, which is supposed to capture the exact 

changes observed around exporting, it turned out, that export beginners are indeed depend 

more on external financial resources a year before they switch. Exporting does not develop 

the financial variables of the firms promptly, but the results showed that it returns back to 

its original value. The empirical analysis has some drawbacks, which should be improved 

in further analysis and can have important policy implications. I think the results presented 

here are good starting points in analyzing the relationship between financial constraints and 

export entry in Hungary. 
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The empirical analysis strengthened the importance of separating small and medium sized 

companies. This distinction is not only important as the two groups tend to behave differently, 

but also their credit application process differs greatly. The instable results I found for small 

companies can be the outcome of the bad quality of the data, as in their case I could only 

measure the explanatory variables with great variance that could cause attenuation bias. But it 

could also be because the financial variables I used do not play an important role in the credit 

decision, as bank managers put more focus on subjective information and personal interactions. 

Therefore overcoming liquidity needs and financial constraints only have a weak relation.  

On the other hand I found significant correlation between leverage and export for medium 

firms, which vanished when I controlled for observable characteristics. It is partly driven by the 

strong negative correlation between productivity and financial constraints, which was argued 

in the paper. Foreign ownership also plays an important role in export decision, and the exact 

mechanism it contributes needs further analysis. These results are robust for different 

specifications. My results for medium enterprises suggest that in Hungary between 1998 and 

2004 the main drivers in internationalization were productivity, foreign ownership and size, 

which had very strong and consistent impacts on the extensive margin.  

It seems that financial constraints are not major obstacles in internationalization; rather 

the distinction between exporters and non-exporters is driven by productivity and size for 

Hungarian firms. It is possible that sunk costs for foreign market entry are not that high or 

access to finance does not cause difficulties, so for those firms that are productive enough to 

earn profits on foreign markets, financial constraints are not binding. This is supported by the 

cited documents of the National Bank of Hungary in the Introduction. The same was found by 

Arndt et al. (2012) who claimed that due to the cooperation between firms and banks or savings 

cooperates, German firms do not face barriers in applying for external funds. However the 

institutional setting for Hungary needs more detailed analysis to strengthen the assumption. 
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On the other hand I found that there is a change in financial variables during the one year 

period before and one year after exporting. Firms that are committed to exporting are 

significantly more leveraged at both time points, which can be the result of the paid sunk costs. 

Before exporting switchers display lower liquidity as well. These together suggests that 

exporters use external financial sources to cover the sunk costs associated with exporting. The 

difference in financial variables disappears as they become continuous exporters. Unfortunately 

the recovery cannot be observed due to the limited length of the panel.  

All these finding have clear policy implications: exporting can be supported if the state 

focuses on activities that develop productivity, instead of financial assistance. During the 

studied period Hungarian firms could have been supported by productivity enhancement to tear 

down the barriers in exporting. Financial support does not seem to be necessary, as the 

regressions showed it was not a burden in the firms’ decision. One possibility is to favor 

innovation and research and development programs. 

My study can be improved in several ways to verify the already existing results and reach 

more convincing conclusion about causality. Firstly the dataset could be extended after 

controlling for the important shocks that affected the studied fields. This would help to answer 

the question whether the observed relationship is a unique attribute of the period or 

characterizes Hungary only.  

The potential pitfalls of using balance sheet proxies have been discussed in the body of 

the paper. One way to improve the precision of the way constraints are measured is focusing on 

the supply side of credit and use information about banks. This approach is very different from 

studying the intentions of the companies, which was applied in this paper. It assumes that firms 

tend to have long-lasting relationship with their customers and once they are in trouble, firms 

connected to them face real constraints in using external finance. (Del Prete and Federico, 2014)  
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A convenient tool to analyze the impact of export on the financial constraints would be 

the use of propensity score matching. Matching firms that are identical in all observed 

characteristics except from export, and compare their outcomes, identifies the causal 

relationship, but it requires more information about the timing of the decisions. (see e.g. Grima 

et al, 2004)  

Finally available information about trade destinations and volume can be used to extend 

the study. The determinants of trade volume and the number of countries served can be 

examined to reach a more conclusive impression about the behavior of Hungarian exporters.
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APPENDIX 1 – DATA  

In Appendix 1 I provide detailed explanation for the modifications I carried out on the 

dataset and the problems arose with the balance-sheet data. I also give more information about 

the defined variables and about the other versions that I excluded from the body of the paper, 

but the results are used as robustness checks. 

1.1 Restrictions on the sample 

Bank managers, I spoke to, stated that there is a great difference in the valuation of small 

and medium companies and in their credit application procedure. For medium companies the 

decision can be derived based on objective and measured variables, while for small firms 

subjective elements are more important as balance sheet data are not entirely reliable. The cutoff 

value between medium- and small companies is a matter of faith. The interviewees argued that 

today they use the threshold of 1 billion HUF annual income. Therefore in the sample I applied 

100 million HUF annual income as a threshold, which is likely to be similar to the difference 

in current HUF. The results are robust to small modifications in the cutoff value. (The largest 

value I checked was 200 million HUF, where the differences became smaller but were still 

detectable.) I also dropped the largest companies (with the smallest annual sales over 1 billion 

HUF) as the implications of the theory suggest that they do not face financial constraints. 

1.2 Details on data issues 

There are several factors that can cause distortions in measuring current assets and 

liabilities. First, the timing of sales or payback of liabilities can be a tool to show more balanced 

operation at the end of accounting year. Second, because of the composition of current assets, 

using them as proxies for the financial constraints of the company has drawbacks. They hide 

the difference between the categories of current assets, which can be misleading, as a great level 
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of stocked materials is not equivalent to owning the same amount of profitable securities with 

high return. Third, the cash conversion circle can also greatly modify the interpretation of the 

ratios. It is possible that without knowing the exact operation of the companies, the analysis 

treats two companies equally based on the observed variables; however they can be very 

different in their ability to convert resources to cash flow. (Damodaran, 2011) 

Another important problem with using Hungarian balance sheet data is the troubles 

caused by the changes in the accounting system. According to my research the effect 

systematically differed based on export status and the reason behind it is unclear. It is possible 

that the composition of their assets alters greatly, therefore changing the valuation e.g. of 

intangible assets have a serious impact on one group, while the other remains untouched. Even 

if a change in regulation is detected in the balance sheet data, it cannot be easily corrected. The 

correction implied by the regulation cannot be distinguished from real changes and an 

undefined category at the opposite side of the balance sheet should be modified as well. In some 

cases the valuation methodology changed, e.g. from book value to real value, for which the 

basis is hard to find. I show this issue using the example of changes in the value of intangible 

goods for medium-sized firms. 

The level of intangible goods changed dramatically for continuous exporters in 2003 and 

a year later for non-exporters. The average amount of intangible goods nearly tripled. The 

change in the average is not driven by outliers, as studying the standard deviation, median and 

percentiles shows that the whole distribution shifted. Behind the changes lie different 

modifications of regulation: the rules for amortization changed and the valuation methods and 

the categories belonging to intangible goods were modified. Unfortunately the difference in the 

date of shift remained questionable for me. It is also hard to correct the changes back to the old 

regulation, as real changes and changes due to regulation are impossible to distinguish. I did 

not find any papers using Hungarian data which was able to control for these facts.  
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Leaving balance sheet data without correction raises issues, as it also heavily affects the 

values of financial constraint measures and does not reflect on real economic activity. If the 

change effects exporters and non-exporters differently (e.g. due to a different level of sales) it 

is possible to get a biased estimation for external constraints. I could only filter outliers for each 

parameter and drop them or replace them with the upper and lower bounds. 
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1.3 Additional information on variables 

Information about foreign activity  

Table A 1.2 shows the number, the average annual income and export ratio for the three defined 

subsets (non-exporters, permanent-exporters and switchers). 

 

The table shows the dominance of permanent exporters in every year. The table suggests 

the important difference between the companies in their annual income. 

Liquidity  

Several different approaches can be found to measure liquidity, which differ in their 

definition of liquid assets and only some of them are included in my analysis. Some variables 

only include cash and its equivalents (meaning that these has to cover the firms’ short-term 

loans), while others measure the broader category of working capital. The narrower the 

definition of short-term assets is, the stricter the definition becomes, which should be 

considered in the interpretation. 
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By definition current ratio equals to 
𝑐𝑢𝑟𝑟𝑒𝑛𝑡 𝑎𝑠𝑠𝑒𝑡𝑠

𝑠ℎ𝑜𝑟𝑡−𝑡𝑒𝑟𝑚 𝑑𝑒𝑏𝑡
. Unfortunately I did not have any 

exact data about the value of debt in the companies’ balance sheet between 1998 and 2004. 

Instead I used the level of current liabilities. When information on both were available (1992-

1997) I checked their co-movement. The empirical correlation between the two is quite high, 

around 0.9 for every quartile in the size distribution.37 Therefore it seems to be a reasonable 

choice to use current liabilities as a proxy for short-term debt. The line of current assets was 

empty in the database. I calculated it as the sum of stocked goods, claims, securities and cash, 

which are its ingredients based on the Hungarian Accounting Law. (2000/C. Act about 

Accounting) Except from securities all data were available for enough number of observations 

in the sample. Information about securities in the balance sheet were only available in limited 

number of cases, mainly to bigger and healthier companies. Excluding them would have led to 

significant bias in the results. Instead of that I always use restrictions on the calculated variables 

to avoid outliers and decrease measurement error. By definition the ratio of two positive values 

must be positive, so in the case of current ratio I restricted the range to positive values below 

5, which upper bound comes from the empirical distribution of the values. Graph 1 shows the 

distribution of current ratio. 

                                                 
37  Although the correlation is high, the category of current liabilities contains other relevant balance sheet 

information which can modify my results. In this way obligations to suppliers is also included in current liabilities 

which is by its nature very different from credit. Obligations to suppliers are riskier than bank credit and their 

coverage is different from debt liabilities. 
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Graph 1: The distribution of the current ratio for all companies in the sample 

Besides current ratio I also used the 
𝑐𝑢𝑟𝑟𝑒𝑛𝑡 𝑎𝑠𝑠𝑒𝑡𝑠−𝑐𝑢𝑟𝑟𝑒𝑛𝑡 𝑙𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠

𝑡𝑜𝑡𝑎𝑙 𝑎𝑠𝑠𝑒𝑡𝑠
 . The ratio cannot 

exceed one and cannot be smaller than minus one (as none of the subcategories in total assets 

can exceed the broader category), which by nature bound the possible values. In my thesis I 

used two specifications: one of them defined total assets as the sum of all assets, and the other 

defined it as the sum of fixed and current assets. The second one is a narrower definition and 

exclude accrued expenses, which is according to my research more important in the Hungarian 

accounting than in in the previously studied that countries, e.g. UK [in Greenaway et al. (2007)] 

or Belgium [in Muuls (2008)]. These papers did not question the definition of total assets, 

however in Hungary it can cause an essential difference if it is included/excluded from total 

assets. This difference does not affect my results, so I used the one which uses total assets. 

Graph 2: The distribution of Liquidity 2 for all companies in the sample 
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Leverage 

The interpretation of leverage ratios causes several difficulties. In the body of the text I 

claimed that a higher leverage ratio makes firms more risky and a lower level of debt compared 

to equity is more stable and can be handled on the long-run. However, it is not always the case. 

As Chen and Zhao (2006) argue, for firms with higher market-to-book values it is more 

beneficial to apply for credit as it is relatively cheaper for them than raising equity. While on 

the other hand the opposite is true for firms with lower market-to-book values. This means that 

the standard interpretation that a higher leverage ratio means constraints is not true for a subset 

of firms, which can be a result for observed differences. 

All the values in the case of leverage ratios must be positive, as they divide two positive 

numbers taken from the balance sheet. Both calculated variables have power distribution, which 

is why their logarithms are taken and used later on. Based on their observed distribution, the 

majority of values for the first measure (
𝑙𝑜𝑛𝑔−𝑡𝑒𝑟𝑚 𝑙𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠

𝑙𝑜𝑛𝑔−𝑡𝑒𝑟𝑚 𝑙𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠 𝑎𝑛𝑑 𝑒𝑞𝑢𝑖𝑡𝑦
) lies below 5 (Graph 3 

displays the histogram of the variable), and the upper limit for the second 

(
𝑠ℎ𝑜𝑟𝑡−𝑡𝑒𝑟𝑚 𝑑𝑒𝑏𝑡𝑠+𝑙𝑜𝑛𝑔−𝑡𝑒𝑟𝑚 𝑑𝑒𝑏𝑡𝑠

𝑠ℎ𝑜𝑟𝑡−𝑡𝑒𝑟𝑚 𝑑𝑒𝑏𝑡𝑠+𝑙𝑜𝑛𝑔−𝑡𝑒𝑟𝑚 𝑑𝑒𝑏𝑡𝑠+𝑒𝑞𝑢𝑖𝑡𝑦
) is around 1 (Graph 4 displays the histogram of the 

variable). As Bernard and Héricourt (2010) claims it measures the lack of collateral and current 

demand for borrowing relative to capacity. 
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Graph 3: The distribution of Leverage for all companies in the sample 

Graph 4: The distribution of Leverage2 (which equals the logarithm of the defined ratio) for all companies in the 

sample 

Productivity 

Productivity was calculated with the methodology of Wooldridge (2009). The method 

uses a GMM estimation to determine the coefficients on the variable inputs and capital inputs. 

It has the advantage that it can solve the problem of endogeneity caused by the optimally 

predetermined input variables. For the full sample the estimated values are distributed 

according to Graph 5. 
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Graph 5: The distribution of tfp for all companies in the sample 
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APPENDIX 2- ROBUSTNESS CHECKS  

2.1 Further evidence for the difference between exporters and non-exporters 

In this section I present further evidence for the differences between exporters and non-

exporters.  

Yearly comparison for medium firms 

Table A 2.1 shows the yearly measured averages for the variables presented in the body 

of the paper. It suggests that not only the level of variables and but also their growth rates are 

higher for exporters. The table also highlights the difficulties related to the dataset, as the jumps 

in some of the variables can be clearly seen (e.g. foreign share in 2005). These jumps are the 

outcomes of changes in the regulation that I could not clear and correct.
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Small companies 

Table A 2.2 shows quite similar results compared to the observed patterns in the case of 

medium firms. Small companies strengthen the assumption that exporter firms are larger in 

several aspects: both domestic and foreign sales, the value of assets, number of employees and 

total factor productivity. However, in some cases (e.g. fixed) the difference between switchers 

and continuous exporters is not as apparent as it was for the medium companies. Pooled 

averages are presented together with standard errors. 

 

Table A 2.3 displays the correlations between total factor productivity and all the 

financial variables I calculated for small companies. It shows that the predicted relationship is 

true for this subsample as well. More productive firms on average are more liquid and less 

leveraged, so their financial structure is more stable and balanced.
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2.2 Robustness checks for the basic model 

Table A 2.4 presents the estimation results when different financial variables are used for 

medium-sized companies. It shows that the results for medium companies are robust for the 

choice of measurement. Each defined liquidity ratio has a significant negative impact on export 

decision, which disappears when industry dummies are included. The same holds for positive 

leverage ratio.  

    

          

 

Table A 2.5 displays the estimation results when the sample of small firms is used. Only 

the specification with the greatest amount of control variables is presented. It suggests that 

liquidity affects negatively the export decision, while for leverage ratio it shows an unclear 

pattern. The results strengthen the importance of productivity in export decision, but shows 
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that in addition for small firms financial constraints seem to matter. However the sign of the 

effect is unambiguous. 

Table A 2.6 shows the results for the estimations including interaction terms. The 

financial variables are interacted with the total factor productivity of the company. The 

estimation suggests that there is no difference in the effect of external constraints as 

productivity increases for medium-sized companies. Based on that I cannot conclude anything 

about the relationship between the two types of financial sources.  
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Table A 2.7 presents the effect if including more than one lags of financial constraints to 

understand the adaption mechanism a firm carries out before exporting starts. The results are 

presented only for medium companies. I included the lagged value of exporter as well to 

account for the correlation between the lagged values of the dependent variable. The lagged 

value of export has great and significant contribution which captures a part of the effect of tfp.  
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The results suggest that firms start to prepare earlier for exporting, however the evidence 

is significant only at 10%. 

2.3 Differences between non-exporters and switcher 

The first and fourth column of Table A 2.8 shows the impact of firm-level characteristics 

on the possibility of being a switcher compare to staying in non-exporter status. This is captured 

by a linear probability model on switcher dummy controlling for industry, year dummies and 

firm attributes. The difference can be tracked in every category.   
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Not only financial constraints differ for the firms, but starters are also larger in terms of 

employees, more productive and older. They have on average lower liquidity and are more 

leveraged. The second and fifth column show the difference between continuous exporters and 

non-exporters, while the third and sixth reflects on the probability of becoming a continuous 

exporter compared to being a switcher. The results are only presented for medium firms. Table 

A 2.8 shows that there is no significant difference between the financial variables of non-

exporters and continuous exporters, but the group of switchers is also less liquid and more 

leveraged than permanent traders. These findings suggest that it is the group of switchers who 

are less liquid and more leveraged compared to the other two types. The positive significant 

effect of employment and foreign ownership on being a continuous exporter are also presented, 

while the effect of productivity is not precisely estimated.  
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Table A 2.9 shows the effect of export on future constraints using the subsample of non-

exporters and switchers. The results show that exporting does not immediately develop the 

financial situation of the small companies. A one year period after exporting exporters are still 

less liquid and more leveraged.  

2.4 Results on intensive margin 

The predictions of theory about the effect of financial constraints on the value of trade is 

unambiguous as it was previously showed. I checked two variables: log foreign sales and the 

ratio between export sales and domestic sales. The results presented in Table A 2.10 are 

different from the export decision. For medium companies financial variables play a role even 

after controlling for productivity in determining the amount of exported goods. On the top of 

that tfp has no impact on export ratio. This result is consistent with further liquidity 

requirements for firms to expand. 
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2.5 Financial constraints and investment 

My thesis investigates the general effect of financial background on export, which is one 

form of expansion that requires initial sunk costs. Here I briefly describe and empirically test 

another important field: investment decision. I use this estimation to verify the general behavior 

of constrained firms. An investment decision is similar to export activity, as it also requires an 

initial cost e.g. to settle up equipment or build new infrastructure, but the profit generated by 

the assets is realized only later. 

For mature well-operating firms the perfect substitutability between internal and external 

credit sources is likely to hold, but for small firms the lack of external credit can be an important 
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constraint especially in the short-run. (Fazzari et al., 1988) Analogously to the example of 

exporters, there are firms who do not generate enough cash flow to use only internal finance 

for their investments, but cannot receive external sources due to its high costs. As it has been 

shown in Chaney (2013) a possible liquidity windfall can help to overcome the barriers, but 

without that the firms won’t be able to invest and remain constrained. (Bond and Meghir, 1994) 

Without listing all the relevant studies in the field, I name only one which studies 

investment accumulation in the Czech Republic. The institutions of the country were quite 

similar to the Hungarian after the transition and this was the only country where the question 

was studied in the neighborhood of Hungary. Lízal and Svejnar (2002) argue that because of 

the fragility of bank sector during the 1992-1998 period the smaller, newly formed and 

domestic companies are tend to be more constrained than their larger counterparts. Once 

controlling for productivity level differences they find that companies who did not have access 

to external finance could not grow further. 

I defined investment ratio as the yearly percentage change in the amount of tangible 

assets hold by the company.38  

I estimated a pooled OLS model on the investment ratio using lagged explanatory 

variables with time and industry dummies. The results are presented in Table A 2.11. 

  

                                                 
38 A better comparison would need a dummy outcome variable. However I could only measure the change in fixed 

assets, which I could not transform to a 0-1 variable, as it would hide the difference between different types of 

investment (real and additional expansion to cope with amortization). 
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Current ratio has a small positive and slightly significant (the coefficient is only 

significant at 10%) effect on investment ratio, while the effect of leverage is significant at 5%, 

but economically still negligible on investment ratio. Compared to export decision I found 

borderline significant relationship between financial constraints and investment decision, but 

the impact is economically unimportant. It strengthens the result about the minor role of 

external financial constraints on expansion decision. Although no effect for productivity was 

found 
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