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critical factor constraining firm performance. The extent of financial leverage and ability to service 
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the sample) were identified in 2012 as being in danger of default. Letting all of them fail, 
corresponds to a loss of 13 per cent of aggregate value added, 14 per cent of employment and 
7 per cent of aggregate exports. The indirect effects, however, can be much bigger as 
bankruptcy of these firms may affect a number of downstream suppliers and upstream 
businesses. By disregarding the group of nine “too big to fail” companies, which are of 
strategic interest for any government, these figures reduce to the potential adverse 
macroeconomic effects in the amount of 7 per cent of aggregate value added, 9 per cent of 
employment and 4 per cent of exports. 

Finally, in the empirical account of the importance of financial health, the paper examines 
firm performance before and during the crisis in order to determine the effects of financial 
health on firm performance both in times of abundant and scarce liquidity. The paper finds 
that, while less important during the good times (pre-recession period), lack of firms’ 
financial soundness during the period of financial distress becomes a critical factor 
constraining firm performance. The extent of financial leverage and ability to service the 
outstanding debt are shown to inhibit firms’ productivity growth as well as the dynamics of 
exports, employment and investment. Micro and small firms are found to suffer relatively 
more than larger firms from high leverage in terms of export and employment performance 
during the recession period. This implies weaker power of smaller firms in negotiating debt 
restructuring with banks and receiving short-term liquidity for financing current operations, 
forcing them more likely to undertake lay-offs and reduce exports. 

The most intriguing results, however, are found for firm survival. High financial leverage is 
found not to facilitate firm bankruptcy at all. This is equally true for all firm sizes. One 
reason for that may be found in complex and inefficient past insolvency procedures that were 
determined on protecting rights of firm owners over the rights of major creditors. In late 
2013, a legal reform was introduced focusing on improving insolvency procedures and 
strengthening collective rights of majority creditors to initiate restructuring. 

The findings therefore imply that restructuring corporate debt and restoring financial 
soundness may significantly improve firms’ performance. In particular small and medium-
sized firms seem to benefit from the prospective debt restructuring the most. 

  





The outline of the paper is as follows. Section 2 describes the micro-data used. Section 3 
assesses the extent of corporate leverage of Slovenian firms and estimates the aggregate 
extent of corporate debt restructuring needed in Slovenia. Section 4 provides a set of 
indicators aimed at discriminating between viable and non-viable firms and examines the 
extent of non-viable firms and their macroeconomic importance. Section 5 introduces the 
empirical models estimated and presents results from various specifications of the model. 
Section 6 concludes. 

 

  



2. Data 
To assess the extent of corporate leverage of Slovenian firms and subsequent empirical 
analysis we make use of the financial statements and balance sheet data for all Slovenian 
firms for the period 2010-12.  Data come from the Agency of the Republic of Slovenia for 
Public Legal Records (AJPES). While all enterprises based in Slovenia are obligated by law 
to report their annual financial statements to AJPES, we choose to disregard sole proprietors 
and non-profit organisations from the analysis. The reason for the omission is twofold. First, 
data for sole proprietors tends to be very noisy and often suffers from less reliable reporting. 
And second, the functioning of some proprietorships is often governed by non-profit motives. 
In addition to information on firm balance sheets, records are kept of annual financial 
statements.  

The scope of the information gathered by AJPES changed within the sample period due to 
amendments in accounting standards; major changes in 2006 required firms to provide more 
detailed information on aspects of financing. This, in turn, presents some challenges in 
establishing continuity of the observed variables throughout the sample period and some 
compromises have to be made with respect to the level of detail extracted from the data. 

While we originally have 536,828 firm-year observations at our disposal, after we perform 
some data cleaning (dropping firms with zero (full-time-equivalent) employees)1 we are left 
with 372,368 firm-year observations. This translates into 28,114 enterprises in 2002, up to 
38,517 enterprises in 2010, and then dropping to 36,775 enterprises in 2012. About one-sixth 
of the enterprises observed in any given year are manufacturing firms, the rest are primarily 
services firms. Table 1 presents some of the characteristics of the dataset. 

One of the key features of the dataset, as shown in Table 1, is that median firm size is 
relatively small at about two full-time employees. The number of firms was growing 
gradually until the second year of the financial crisis (2010), but then fell substantially as a 
consequence of the crisis. Between 2010 and 2012, about 1,700 firms left the sample. A 
major drop in the number of firms is recoded among services firms, resulting in a slightly 
increased share of manufacturing firms in the sample. However, the number of exporters 
among surviving firms increased throughout the recession period  of 2009 to 2012 (by 1,500), 
leading to a substantially larger share of exporters in the sample, from 32 per cent in 2009 up 
to 37 per cent in 2012. 
  

                                                
1 Note that later on when performing empirical analysis we do some further data cleaning, such as dropping 
firms with negative value added and firms with less than exactly one full-time-equivalent employee. This is 
required in order to end up with a sample of firms, for which the log transformation of main variables can be 
performed. 



 
Table 1: Data characteristics of the sample of Slovenian firms, 2002-2012 
 

Year Number of 
firms 

Median 
empl. 

Median 
value added 
per employee 

Share of 
manuf. 

Share of 
services 

Share of 
exporters 

2002 28,114 2.4 14,870 15.7 82.8 30.5 
2003 28,708 2.3 15,721 15.6 82.9 30.2 
2004 29,765 2.3 16,444 15.5 83.1 30.9 
2005 31,020 2.3 17,316 15.2 83.4 31.0 
2006 32,329 2.1 18,437 14.9 83.8 32.0 
2007 34,379 2.1 20,226 14.5 84.2 32.3 
2008 36,664 2.1 21,339 14.2 84.5 32.4 
2009 37,764 2.0 19,856 14.0 84.7 32.2 
2010 38,517 2.0 20,746 14.4 84.8 32.8 
2011 38,333 2.0 21,640 14.4 84.8 34.6 
2012 36,775 2.0 22,170 14.8 84.5 37.2 
 

Note: Employment is measured in full-time employee equivalents, value added per employee is 
measured in current €.  
Sources: AJPES and author’s own calculations. 

 

The economic recession has affected firm productivity as well. While the economic downturn 
in 2009 resulted in an average productivity (measured by value added per employee) 
reduction by 7 per cent, average productivity gained momentum in 2010 and then gradually 
rose by 2 to 4 per cent until 2012. In 2012, average productivity of surviving firms in the 
sample was higher by 4 per cent relative to the pre-crisis year of 2008. One reason for this 
was that, on average, firms succeeded in boosting productivity by laying off excess 
employees. Another reason was that the least productive firms, mainly in labour-intensive 
sectors such as construction and textiles, went bankrupt. 

  



3. Extent of corporate leverage of Slovenian firms 
In this section, we provide an assessment of overall corporate leverage of Slovenian 
companies. The first subsection shows the overall magnitude of net debt and debt overhang, 
while the second subsection gives a detailed breakdown of net debt and debt overhang by 
industries, size classes and major debtors. The last subsection gives an overall assessment of 
the macroeconomic importance of financial distress in the corporate sector. 

3.1 Overall extent of net debt and debt leverage 

As is common in the financial literature, we take net debt as a measure of corporate 
indebtedness. We define net debt as total long-term and short-term debt minus cash and cash 
equivalents. First, data on aggregate net debt is shown. When aggregating the net debt of 
companies, we exclude firms with either zero debt or negative net debt. In addition, in all 
charts presented below we exclude companies in the financial sector (Nace Rev. 2 2-digit 
codes 64, 65 and 66). 

 
Chart 1: Net debt and number of firms, 2010-12 
 

 
 

Note: Firms with positive net debt only. Figures do not include companies in financial sector (Nace 
Rev. 2 2-digit codes 64, 65 and 66). 
Source: AJPES and author’s own calculations. 

 

Chart 1 shows that overall net debt of Slovenian companies remains quite stable during the 
last three years at €25 billion. In absolute figures the debt declined only marginally between 
2010 and 2012 – by some €410 million (1.6 per cent). In relative terms, overall leverage of 
the Slovenian corporate sector amounts to some 70 per cent of GDP. Most of the variation in 
the net-debt-to-GDP ratio over the period under consideration is due to variation in GDP (in 
2010 the economy experienced slight growth (0.7 per cent), but returned to recession in 2012 
(-2.5 per cent)). 

A more worrying figure, however, is an increasing trend in the number of firms that recorded 
positive net debt – an increase of 1,000 firms between 2010 and 2012. This indicates that 
financial distress, while stagnant in aggregate figures, is extending to a wider range of firms. 
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We assess the overall leverage ratio of Slovenian corporate sector by using the debt-to-
EBITDA ratio, which is a common metric used to evaluate a company’s ability to pay down 
incurred debt. The debt-to-EBITDA leverage ratio is calculated as a company’s total 
outstanding net debt relative to its earnings before interest, taxes, depreciation and 
amortisation (EBITDA). The higher the ratio, the harder it is for a company to pay down its 
outstanding debt using its annual cash flow. Debt-to-EBITDA leverage ratio of 2 indicates 
that a company is able to pay down its debt in two years using solely its annual earnings. 

In financial markets, a debt-to-EBITDA ratio in the range of 3 to 4 is taken as an upper limit 
of debt that is still sustainable. A ratio higher than 4 or 5 typically sets off alarm bells as a 
company is believed to be less able to handle its debt burden, which in turn limits its ability 
to take on the additional debt required to grow the business. Yet these ratios may vary 
substantially across industries depending on industry-specific capital intensity and liquidity. 
For instance, in retail and distribution the typical ratios tolerated by banks are higher than on 
average, while in the highly capital-intensive pharmaceutical industry the ratio tolerated is 
lower than the aggregate economy average ratio. 
  



Table 2: Overall debt leverage of the Slovenian corporate sector, measured by debt-to-EBITDA 
and debt-to-equity ratios, 2010-12 
 

  Net debt/EBITDA Net debt/Equity 
  Mean Median Mean Median 
2002 2.18 1.37 0.45 0.37 
2003 2.41 1.49 0.48 0.38 
2004 2.66 1.49 0.53 0.40 
2005 3.03 1.76 0.56 0.44 
2006 3.82 2.87 0.80 0.59 
2007 3.58 2.98 0.77 0.65 
2008 3.67 3.28 0.90 0.69 
2009 4.19 3.91 0.95 0.64 
2010 4.74 4.02 1.00 0.61 
2011 4.71 3.94 0.97 0.59 
2012 4.75 4.03 0.96 0.55 

 
Note: Firms with positive net debt only. Figures do not include companies in the financial sector (Nace 
Rev. 2 2-digit codes 64, 65 and 66). 
Sources: AJPES and author’s own calculations. 

As shown in Table 2, the aggregate mean overall debt-to-EBITDA ratios and mean debt-to-
equity ratios have steadily increased and more than doubled between 2002 and 2012, which 
indicates a steep increase in financial leverage throughout the period of boom when access to 
finance was ample. When the crisis unfolded in late 2008, companies were left with huge 
leverage, which deteriorated further with the economic downturn and falling revenues. 
During the most recent years, mean overall debt-to-EBITDA ratio amounts to 4.7 and has 
been very persistent in the crisis period.2 At the same time, median ratios are somehow lower 
(close to 4). This indicates a skewed distribution of debt across companies, with larger debts 
concentrated in a smaller number of firms. What is worrisome is a trend of stagnation of both 
measures which indicates that firms have not really started to deleverage their relatively high 
debt burden. 

On the other hand, debt-to-equity ratios, in particular the median values, show a decreasing 
trend, indicating that most companies are gradually improving their equity structure. 
  

                                                
2 For instance, for US corporations, the aggregate debt-to-EBITDA ratio at the peak of the recent recession in 
2009 amounted to 4.2 and declined afterwards when earnings of firms took up (see Gilliland (2010), How 
Strong Is Corporate America’s Balance Sheet?). 



Chart 2: Net debt and number of firms according to debt-to-EBITDA ratio, 2012 
 

 
 

Note: Firms with positive net debt only. Figures do not include companies in the financial sector (Nace 
Rev. 2 2-digit codes 64, 65 and 66). 
Sources: AJPES and author’s own calculations. 

Another dimension to the financial distress of the Slovenian corporate sector is given in Chart 
2. The chart shows that debt is highly concentrated. Half of all firms (of those with positive 
debt) still face a sustainable debt-to-EBITDA leverage ratio below 4. These firms hold only 
about 20 per cent (€5.1 billion) of total corporate net debt. The other half of companies, that 
is highly leveraged, holds almost 80 per cent of total outstanding debt. Furthermore, a quarter 
of all firms experience a debt-to-EBITDA ratio exceeding 10 and hold almost half of total 
aggregate net debt (€11.4 out of €24.7 billion). 

We apply the above measure of debt-to-EBITDA to assess the extent of debt overhang, that 
is, the extent of unsustainable debt in Slovenian corporate sector. Here, as a sort of robustness 
check, we use three different criteria for the extent of unsustainable debt. The first criterion is 
a debt-to-EBITDA ratio of 4. As the next two criteria, we apply the debt-to-EBITDA ratios 
that are applied by Moody’s for corporate ratings Ba and B for individual industries.3 The Ba 
rating is associated with an aggregate debt-to-EBITDA ratio amounting to 3.3 (whereby these 
ratios differ widely across different industries), while a B rating is associated with the 
aggregate ratio of close to 5 (again, this is different across industries). Based on these three 
criteria, we calculate debt overhang as: 

Debt overhang = Total net debt – r * EBITDA,   (1) 

where r assumes a value of 4 (first criteria) or particular industry-specific debt-to-EBITDA 
ratios that are required by Moody’s for obtaining a Ba rating (second criteria) or B rating 
(third criteria). Based on this, we sum up the total debt overhang over all firms.  
  

                                                
3 See Moody's Financial Metrics Key Ratios by Rating and Industry for Non-Financial Corporations: Europe, 
Middle East and Africa, December 2012. 
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Table 3: Overall debt overhang of the Slovenian corporate sector according to three criteria 
(based on debt-to-EBITDA ratio), 2012 (in € million) 
 

Net debt/EBITDA 
ratio (r) 

No. 
Firms 

Debt overhang 
(r=4) 

Debt overhang 
(Rating Ba) 

Debt overhang 
(Rating B) 

0 - 1 4,459 0 0 0 
1 - 2 3,080 0 12 0 
2 - 3 2,280 0 82 0 
3 - 4 1,726 0 218 3 
4 - 5 1,447 168 464 53 
5 - 7 2,079 998 1,510 513 
7 - 10 1,995 1,640 1,990 1,290 
> 10 6,129 8,720 8,870 7,730 
Total debt overhang   11,500 13,100 9,590 
No. of firms 23,195 11,651 13,218 10,132 

     % of No. firms   50.2 57.0 43.7 
     % of GDP   32.4 36.2 27.2 

 
Note: Firms with positive net debt only. Figures do not include companies in financial sector (Nace 
Rev. 2 2-digit codes 64, 65 and 66). 
Sources: AJPES and own calculations. 

Data in Table 3 reveal that, based on particular criteria, overall debt overhang of the 
Slovenian corporate sector is between €9.6 and €13.2 billion, which corresponds to 27 to 36 
per cent of GDP. For the latter figure, almost 60 per cent of all companies with some debt 
(more than 13,000 out of 23,000 companies) are faced with a debt burden that will require 
some sort of debt restructuring. Under the criteria for a B rating, the number of companies in 
need of debt restructuring drops to 10,000 (44 per cent of all companies). The intermediate 
figure (associated with a debt-to-EBITDA ratio equal to 4) assumes 11,651 companies 
holding €11.5 billion of debt overhang; that is, half of all firms are burdened by excessive 
debt corresponding to a third of GDP. 

Chart 3 also shows that the excessive debt is highly concentrated in a quarter of all companies 
holding between 68 and 81 per cent of total corporate sector debt overhang. Nevertheless, 
another quarter of firms have less severe excessive debt but they are also likely to require 
some considerable debt restructuring. In the next subsection, we break down these figures in 
a greater detail. 

 

  



Chart 3: Overall debt overhang of the Slovenian corporate sector according to three criteria 
(based on debt-to-EBITDA ratio), 2012 (in € million) 
 

  
 

Note: Firms with positive net debt only. Figures do not include companies in the financial sector (Nace 
Rev. 2 2-digit codes 64, 65 and 66). 
Sources: AJPES and author’s own calculations. 

3.2 Breakdown by size, sector and major debtors 
Excessive debt is a much more general problem than is acknowledged.  Table 4 shows that a 
group of micro firms with fewer than 10 employees is characterised by huge leverage, where 
both mean and median values of debt-to-EBITDA ratio exceed substantially the respective 
ratios for the other three groups of larger firms.4 This indicates the significant financial 
distress of micro firms. Aggregate excessive debt of more than 19,000 micro firms ranges 
from €3.9 to €4.6 billion and surpasses the aggregate figures for the group of largest firms. 
Medium-sized firms with 10 to 50 employees seem to be characterised by the lowest leverage 
and the lowest aggregate debt overhang. 
 
Table 4: Debt leverage and debt overhang by size, 2012 
 

Employment No. 
firms 

Net debt/EBITDA 
(r) 

Debt overhang 
(€ million) 

Mean Median (r=4) (Rating Ba) (Rating B) 

0 - 10 19,382 7.03 4.24 4,285 4,631 3,879 

11 - 50 2,905 3.99 3.25 1,553 1,922 1,288 

51 - 500 838 3.66 3.54 1,920 2,602 1,560 

> 500 70 5.04 3.33 3,769 3,990 2,863 

Total 23,195 4.76 4.03 11,527 13,146 9,590 
 

Note: Firms with positive net debt only. Figures do not include companies in the financial sector (Nace 
Rev. 2 2-digit codes 64, 65 and 66). 
Sources: AJPES and author’s own calculations. 

                                                
4 Size is defined in terms of employment, where micro firms are those with fewer than 10 employees, small 
firms are those with 11-50 employees, medium-sized firms have 51-500 employees, and large firms are those 
with more than 500 employees. 
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Turning to the breakdown by industry classification Nace Rev. 2 in Table 5, six industries 
seem to hold most of the excessive debt: wholesale and retail trade, transportation and 
storage, real estate, manufacturing, professional, scientific and technical activities and 
construction. With €9.9 billion of aggregate debt overhang, these six industries account for 
almost all (86 per cent) of the economy’s excessive debt. Real estate companies seem to be 
plagued by the highest leverage ratios (on average, close to 10), followed by companies in 
transportation and storage and wholesale and retail trade. Manufacturing firms, on the other 
hand, exhibit on average relatively low leverage ratios (well below 4 and below the aggregate 
average), indicating a slightly better financial health of these companies that contribute the 
most to aggregate exports. 

Another important finding can be drawn from comparing the mean and median values of 
leverage ratios. In transportation and storage, professional, scientific and technical activities, 
and construction, mean values of leverage ratios exceed by far the median values, revealing 
highly skewed distribution of excessive debt in these industries. This indicates that high 
excessive debt in these three industries is concentrated in a smaller number of companies 
while most companies are less burdened by excessive debt. Quite the opposite can be 
observed in real estate and wholesale and retail trade where high leverage seems to be the 
rule. 
 
Table 5: Debt leverage and debt overhang by Nace Rev. 2 industries, 2012 
 

Nace Rev. 2 industry No. 
firms 

Net debt/EBITDA Debt overhang (in € million) 

Mean Median (r=4) (Rating 
Ba) 

(Rating 
B) 

A Agriculture, forestry and fishing 184 4.94 4.07 73 74 53 
A Agriculture, forestry and fishing 184 4.94 4.07 73 74 53 
B Mining and quarrying 41 3.97 2.89 55 0 0 
C Manufacturing 3,733 3.40 3.19 1,553 2,388 1,440 
D Electricity, gas 352 2.82 8.33 455 677 474 
E Water supply; sewerage, waste  127 3.87 2.88 57 78 43 
F Construction 2,441 5.60 3.33 1,035 1,115 954 
G Wholesale and retail trade 6,405 5.68 5.13 2,284 2,603 1,639 
H Transportation and storage 1,286 6.73 2.13 2,216 1,972 1,621 
I Hotels and restaurants 1,286 6.06 6.03 486 563 412 
J Information and communication 964 2.27 2.70 154 211 129 
L Real estate  964 9.62 9.71 1,573 1,704 1,424 
M Profess., scient. and technical act. 3,605 6.60 3.79 1,226 1,338 1,105 
N Admin and support services 675 3.83 3.25 120 135 105 
O Compulsory social security 2 53.89 28.68 2 2 2 
P Education 238 4.01 3.13 10 12 9 
Q Human health and social work act. 310 5.06 2.50 110 126 94 
R Arts, entertain. and recreation 261 5.03 5.18 95 120 65 
S Other service activities 321 4.18 5.00 24 27 20 
  Total 23,195 4.76 4.03 11,527 13,146 9,590 
 

Note: Firms with positive net debt only. Figures do not include companies in the financial sector (Nace 
Rev. 2 2-digit codes 64, 65 and 66). 
Sources: AJPES and author’s own calculations. 



Another issue that follows the previous finding and that may blur the picture shown in Table 
5 is the existence of a few state-owned companies in the public utilities sectors that are 
characterised both by high leverage and extremely high absolute figures of excessive debt. 
There are five such companies: DARS – State Motorway Company; Slovenian Railway – 
Cargo; Slovenian Railway – Passenger unit (all in the transportation sector); Slovenian 
Railway – Holding Company (in the professional, scientific and technical activities sector); 
and Šoštanj Thermal Power Plant (in the electricity and gas industry). The total excessive 
debt of these five companies amounts to €2.3 billion. One can argue that these companies, 
though highly leveraged, are not really facing binding hard budget constraints as they are 
usually subject to specific state aid supports. On the other hand, the government plans to 
privatise DARS – State Motorway Company, which holds the vast amount of the excessive 
debt within this group, while contemplating privatising half of Slovenian Railway – Cargo 
company. This may reduce the overall excessive debt of the Slovenian corporate sector. 

Chart 4 shows how subtracting these five state-owned firms from the sample may affect 
distribution of the overall debt overhang. 
 
Chart 4: Overall debt overhang* by Nace Rev. 2 industries, 2012 (in € mn.) 
 

  
 

Note: *Debt/EBITDA = 4 used for calculating debt overhang. Firms with positive net debt only. Figures 
do not include companies in the financial sector (Nace Rev. 2 2-digit codes 64, 65 and 66). 
Sources: AJPES and author’s own calculations. 

Finally, we turn to the distribution of debt overhang in the top 300 debtor firms. Chart 5 
reveals that excessive debt is highly concentrated in the top 10 debtor companies, which hold 
one-third of the corporate sector’s excessive debt. The top 50 and top 300 major debtor 
companies account for one half and more than two-thirds of the aggregate excessive debt, 
respectively.  
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Chart 5: Overall debt overhang by the top 300 debtor companies, 2012 (in %) 
 

 
 

Note: Firms with positive net debt only. Figures do not include companies in the financial sector (Nace 
Rev. 2 2-digit codes 64, 65 and 66). 
Sources: AJPES and author’s own calculations. 

As shown in Table 6, average leverage ratios of either of the top debtor companies’ groups 
are beyond any reasonable levels and are in dire need of debt restructuring. There is no way 
for these companies to grow out of debt on their own as their access to finance is highly 
restricted. Most of the companies are subject to frequent short-term debt restructuring 
schedules with major banks (as often as every three months), while none of the top 50 
companies has so far reached a long-term reprogramming of their outstanding debt. 
 
Table 6: Debt leverage and debt overhang by the top 300 debtor companies, 2012 
 

Group No. 
firms 

Net debt/EBITDA Debt overhang (in € million) 

Mean Median (r=4) (Rating 
Ba) 

(Rating 
B) 

Top 10 10 12.99 14.37 4,029 4,044 3,385 
Top 10 10 12.99 14.37 4,029 4,044 3,385 
Top 11-20 10 7.20 8.22 699 842 459 
Top 21-30 10 9.04 11.52 378 433 285 
Top 31-40 10 9.04 13.17 284 310 211 
Top 41-50 10 11.32 20.83 250 275 197 
Top 51-100 50 12.57 19.73 862 1,017 814 
Top 101-300 200 9.89 15.50 1,593 1,808 1,408 
Rest 22,895 2.96 3.94 3,433 4,417 2,831 
Total 23,195 4.76 4.03 11,527 13,146 9,590 

 
Note: Firms with positive net debt only. Figures do not include companies in the financial sector (Nace 
Rev. 2 2-digit codes 64, 65 and 66). 
Sources: AJPES and author’s own calculations. 
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3.3 Macroeconomic importance of financial distress of major indebted companies 
Among policy-makers and regulators in Slovenia, it is widely believed that debt restructuring 
of major debtor firms may resolve much of the corporate financial distress and hence promote 
economic recovery of a substantial part of the economy. In 2012, the Bank of Slovenia (BS) 
and the Bank Association of Slovenia (ZBS) joined forces to outline a plan of mass debt 
restructuring.5 They reviewed the top 257 most indebted companies and then selected the top 
30 companies to be assisted by the central bank and individual commercial banks in financial 
restructuring. These first 30 companies should then be followed by the rest of the top 100 
major debtor companies under review.6 The plan was initiated but then put on hold, 
apparently due to the lack of political support and pending the informal approval from the 
European Central Bank (ECB) and European Commission (EC). 
 
Table 7: Macroeconomic importance of resolving financial distress of the top 300 debtor 
companies, 2012 
 

  top 
50 

top 51 
-100 

top 
101 
-300 

top 
300 

Other 
debtors  
(with debt 
overhang) 

Other 
debtors 
(no 
overhang) 

No 
debt Total 

Debt overhang 
(€ billion) 5.8 0.9 1.8 8.5 4.2 0.0 0.0 12.6 

No. of firms 50 50 200 300 15,163 19,075 23,723 58,261 
Share in (%):                 

Debt 
overhang 

45.
9 7.3 14.0 67.3 32.3 0.0 0.0 100 

Value added 9.4 1.0 3.2 13.6 13.6 55.0 18.0 100 
Employment 7.4 1.4 3.3 12.0 19.3 50.2 18.4 100 

Exports 10.
2 2.1 3.6 15.9 12.3 60.2 11.9 100 

 
Note: *Debt/EBITDA = 4 used for calculating debt overhang. All firms included. Figures do not include 
companies in the financial sector (Nace Rev. 2 2-digit codes 64, 65 and 66). 
Sources: AJPES and author’s own calculations. 

While the “BS-ZBS plan” was a worthy attempt to start the process of mass debt 
restructuring in the corporate sector, its macroeconomic impact might well have been 
overplayed. As shown in Table 7, while the top 50 debtor companies do indeed account for 
half of total corporate excessive debt, their direct contribution to aggregate corporate value 
added, exports and employment is quite modest – amounting to only 9, 7 and 10 per cent, 
respectively. Even when considering the top 300 debtor companies that account for 70 per 
cent of total corporate debt overhang, their immediate macroeconomic importance remains 
modest: they contribute only about 14 per cent to aggregate value added, 12 per cent to 
employment, and 16 per cent to aggregate exports. Taking into account potential indirect 
effects – that is, effects on downstream companies in the value chains – the latter may 
considerably alter the overall macroeconomic importance of the top debtor firms. This, in 
turn, may provide some further justification for preferential treatment of the top 30, top 50 or 
top 100 debtor firms in terms of financial restructuring.  

                                                
5 See M. Jenko (2013), “Rešiti poskušamo podjetja in perspektivne programe” (EN: We try to save companies 
and promising programs), Interview with Vice-Governor Janez Fabijan in Delo, 19.03.2013. 
6 BS is not clear on what the exact selection criteria were and why it selected exactly 257 companies. There is 
no publicly available information on this, with the exception of the interview of Mr Janez Fabijan, Vice-
Governor (see Jenko, 2013). 



Table 7 also reveals that a quarter of all remaining firms that are in dire need of debt 
restructuring and that comprise one-third of aggregate debt overhang, account for about 14 
per cent of aggregate value added, 19 per cent of employment and 12 per cent of exports. In 
other words, by restructuring the top 300 major debtor companies relatively little 
macroeconomic impact will be achieved. There are 15,000 firms that also need substantial 
debt restructuring, which will have an impact on about one-sixth of the overall aggregate 
figures. The evidence so far therefore implies that leverage is a widespread problem of 
Slovenian companies, with a quarter of all firms and half of all companies with at least one 
employee being in unsustainable financial distress. Hence, a more transparent and 
comprehensive (across-the-board) mass restructuring plan is needed that will benefit the 
majority of companies in the corporate sector and ensure a bigger macroeconomic impact. 

 
  



4. Viability of leveraged firms 
As noted above, recent experience with major financial crises in east Asia underlines that 
comprehensive corporate debt restructuring strategies need to address two key objectives. 
The first is the issue of facilitating the exit of non-viable firms (through strengthened 
bankruptcy laws and insolvency procedures), while the second needs to focus on timely 
restructuring of debt and providing access to sufficient financing to sustain viable firms (see 
Stone (1998), Pomerleano (2007) and Laryea (2010)). While the previous section looked at 
assessing the extent of aggregate corporate debt overhang, this section will provide a set of 
indicators with the aim of discriminating between viable and non-viable firms. Based on this, 
we will then provide an adapted account of the aggregate extent of corporate debt 
restructuring needed in Slovenia as well as indicate possible adverse macroeconomic effects 
of letting the non-viable firms to go bankrupt. 

The first subsection briefly explains the methodology used, while the second subsection 
presents some aggregate statistics using this methodology. 

4.1 Methodology 

Though there is a vast literature on predicting financial distress and forecasting default rates 
of companies, the success of various methods is less satisfactory and remains a matter of 
dispute among financial economists.7 It is beyond the scope of this paper to discuss and 
apply a variety of forecasting methods, but rather to use some simple and widely used 
financial indicators that help to assess the overall viability of individual firms. In doing this, 
we will combine two selected financial ratios and a composite indicator of financial health to 
determine which company is in danger of prospective default. A combination of the three 
indicators will be taken as a measure of a company’s likely default. 

The first indicator is the debt-to-EBITDA ratio as a common metric to evaluate a company’s 
ability to pay down incurred debt, which measures the debt leverage. The second indicator is 
the interest coverage ratio (ICR) that relates a company’s EBITDA to its net interest 
expenses. The ICR ratio is used to evaluate a company’s ability to service its debt obligations 
– the higher the ratio, the easier a firm can finance its debt. This indicator is included to 
complement the debt leverage in order to see the sustainability of a firm’s interest payments 
burden. The third indicator used is the Altman Z-Score, developed in 1968 by Edward 
Altman and amended by him in 2000 (see Altman (1968, 2000)). The Altman Z-Score 
measures a company’s financial health by using an empirical model that predicts the 
probability of corporate bankruptcy based on five different financial indicators (such as the 
ratio of working capital to total assets, ratio of retained earnings to total assets, ratio of 
operating income to total assets, ratio of book value equity to total liabilities, and ratio of 
sales to total assets).8 We use a specification of calculating Z-Scores that was specially 
designed for firms not traded publicly (that is, for companies whose market value of equity is 
not known): 

Z = 0.717 X1 + 0.847 X2 + 3.107 X3 + 0.42 X4 + 0.998 X5   (2) 

                                                
7 See Altman (1993, 2000) for a survey of forecasting models. 
8 Note that the initial Altman Z-Score was tested on a sample of 66 publicly traded manufacturing companies 
(half of which had declared bankruptcy, and half of which had not). The empirical model predicted the risk of 
corporate failure within two years with an accuracy of 72 per cent, and false-positives at 6 per cent. This model 
was also tested against companies not in the initial sample and succeeded in predicting bankruptcy or non-
bankruptcy with a high degree of accuracy. 
 



where X1 is a ratio of working capital to total assets, X2 is a ratio of retained earnings to total 
assets, X3 denotes the ratio of operating income to total assets, X4 is a ratio of book value 
equity to total liabilities, and X5 denotes a ratio of sales to total assets. 

As noted above, we will use a combination of both three indicators of a company’s financial 
health, whereby the following condition based on the critical values of the three individual 
indicators will be used as an indication of a company’s state of extreme financial distress: 

Pr D =1( ) =
debt / EBITDA > 7
EBITDA / interest < 4
Z − Score <1.23

"

#
$

%
$

    (3) 

This means that we will assign a probability of default equal to 1 to a company that satisfies 
all three conditions. The next subsection shows some statistics on the importance of non-
viable companies. 

4.2 Aggregate statistics on importance of non-viable companies 

Table 8 shows the number of companies that are in danger of default according to the three 
criteria. As can be seen, the Altman Z-Score measure provides the toughest condition for 
viability of companies, as almost half of the firms (11,000) in 2012 are characterised by a Z-
Score that falls below the critical value. This indicates the severity of financial distress in the 
Slovenian corporate sector.  

The other two criteria, debt-to-EBITDA and interest coverage ratios, result in less severe 
figures, indicating that about one-third of companies (between 7,700 and 8,100) in the 
corporate sector might be in danger of default.  

Though the measures on non-viable companies are highly correlated (see Chart 6), none of 
the single criteria can be taken as a sole predictor of a company’s viability. A way to 
overcome this is to combine the three criteria as indicated in condition (3). This results in a 
more modest estimate of the number of firms that are in danger of default: only about 3,200 
companies, which corresponds to some 14 per cent of the total sample of companies. 

 
  



Table 8: Number of companies in danger of default according to three criteria, 2012 
 

  Nace Rev. 2 Industry No. 
firms 

Debt/ 
EBITDA 

Interest 
coverag
e ratio 

Altman 
Z-
Score 

Combined 
default 
ratio 

A Agriculture, forestry and fishing 184 57 52 97 26 
A Agriculture, forestry and fishing 184 57 52 97 26 
B Mining and quarrying 41 5 13 23 1 
C Manufacturing 3,733 960 1,218 1,595 417 
D Electricity, gas 352 200 189 286 142 
E Water supply; sewerage, waste  127 30 37 60 18 
F Construction 2,441 768 742 1,126 326 
G Wholesale and retail trade 6,405 2,620 2,403 2,596 776 
H Transportation and storage 1,286 209 251 458 53 
I Hotels and restaurants 1,286 585 443 713 239 
J Information and communication 964 264 269 413 103 
L Real estate  964 569 431 788 307 
M Profess., scient. and technical 

act. 
3,605 1,269 1,192 1,980 549 

N Admin and support services 675 201 191 293 64 
O Compulsory social security 2 1 1 1 0 
P Education 238 71 54 121 28 
Q Human health and social work 

act. 
310 80 84 148 39 

R Arts, entertain. and recreation 261 109 94 172 51 
S Other service activities 321 126 88 170 36 
  Total 23,195 8,124 7,752 11,040 3,175 
  in %   35.0 33.4 47.6 13.7 

 
Note: Firms with positive net debt only. Figures do not include companies in the financial sector  
(Nace Rev. 2 2-digit codes 64, 65 and 66). 
Sources: AJPES and author’s own calculations. 

Chart 6 depicts the shares of potentially non-viable firms within individual industries. 
Electricity and gas, real estate, hotels and restaurants, and professional, scientific and 
technical activities are on top of the list, while wholesale and retail trade and transportation 
and storage are further down in the middle and at the end of the list, respectively. This 
indicates that in the latter two industries financial distress is very concentrated within a few 
companies, while in the former industries financial distress is more widely distributed across 
firms. 
  



Chart 6: Share of potentially non-viable firms within industries according to three criteria, 2012 
(in %) 
 

 
 
 
Note: Combined default ratio comprises companies satisfying all three individual criteria. The broken 
red line indicates the average of the combined default ratio. Firms with positive net debt only. Figures 
do not include companies in the financial sector (Nace Rev. 2 2-digit codes 64, 65 and 66). 
Sources: AJPES and author’s own calculations. 

In Table 9, we show the overall size of debt overhang that is attached to the potentially 
nonviable companies. The figures are enormous and correspond to some 70 per cent of total 
debt overhang of the corporate sector. This essentially restates that the excessive debt is 
highly concentrated in a relatively small number of companies, which, however, are all on the 
verge of default if not being restructured any time soon. 

There is another important aspect associated with the figures above that deserves to be taken 
into account. As noted in the previous section, there are five state-owned companies9 in the 
public utilities sectors that are characterised both by high leverage and by extremely high 
absolute excessive debt, but which will – most likely – not be subject to the usual market-
based rules of debt restructuring. They will be either privatised or bailed out by the 
government. The same is most likely true also for four other “candidates” on the list of top 10 
major debtor companies. These companies are Mercator and Merkur (both in the wholesale 
and retail industry), Pivovarna Laško (food industry) and Cimos (automotive industry). There 
are many jobs and many political sentiments attached to these companies, making them 
effectively “too big to fail”. No government can resist bailing out these firms, indicating that 
they are effectively not in danger of default.  
  

                                                
9 These are: DARS – State Motorway Company, Slovenian Railway – Cargo, Slovenian Railway – Passenger 
unit, Slovenian Railway – Holding Company, and Šoštanj Thermal Power Plant. 
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Table 9: Overall debt overhang of potentially non-viable companies*, by industries, 2012  
(in € million) 
 

  Nace Rev. 2 Industry No. 
firms 

debt-to-EBITDA ratio 

(r=4) (Rating Ba) (Rating B) 

A Agriculture, forestry and fishing 26 50 50 42 
A Agriculture, forestry and fishing 26 50 50 42 
B Mining and quarrying 1 36 0 0 
C Manufacturing 417 977 1,110 914 
D Electricity, gas 142 153 177 156 
E Water supply; sewerage, waste  18 32 35 28 
F Construction 326 734 769 690 
G Wholesale and retail trade 776 1,390 1,490 1,140 
H Transportation and storage 53 2,080 1,890 1,580 
I Hotels and restaurants 239 330 355 299 
J Information and communication 103 47 47 41 
L Real estate  307 1,370 1,460 1,270 
M Profess., scient. and technical 

act. 
549 1,030 1,090 949 

N Admin. and support services 64 74 79 69 
P Education 28 7 7 6 
Q Human health and social work 

act. 
39 87 97 74 

R Arts, entertain. and recreation 51 42 46 37 
S Other service activities 36 11 12 9 
  Total 3,175 8,450 8,710 7,300 

 
Note: *Combined default condition used to discriminate between viable and non-viable firms. Firms 
with positive net debt only. Figures do not include companies in the financial sector (Nace Rev. 2 2-
digit codes 64, 65 and 66). 
Sources: AJPES and author’s own calculations. 

Therefore, when analysing the potential adverse macroeconomic effects of bankruptcy of a 
set of non-viable firms, one needs to take into account the above “too big to fail” companies 
consisting of the five state-owned and four “special” companies. Table 10 shows some 
potential adverse macroeconomic implications of letting the non-viable firms go bankrupt, 
whereby we consider also the case of “too big to fail” companies. Bankruptcy of all 3,175 
companies identified as non-viable would lead to a loss of 13 per cent of aggregate value 
added, 14 per cent of employment and 7 per cent of aggregate exports. If the government is in 
fact to apply special rules for the group of “too big to fail” companies, this would save some 
15,000 jobs and reduce the “damage” to aggregate value added and exports to some 7 and 4 
per cent, respectively. The overall debt overhang, however, remains considerable with or 
without considering the “special” companies.  

In any case, no matter whether non-viable companies are being liquidated or restructured it 
will require a considerable amount of public money to step in (for mostly state-owned banks) 
with fresh capital.10 
  

                                                
10 Note that more than half of the banking sector is state-owned, whereby this ownership share further increased 
with the recent controlled liquidation of two minor banks (Probanka and Factor banka) and a bail-out of two 
major banks (NLB and NKBM), diluting all private ownership stakes. 



Table 10: Macroeconomic importance of potential bankruptcy of non-viable companies*, 2012  
(in € million) 
 

  No. 
firms 

Value 
added 

Employ-
ment Exports Debt 

overhang 

All companies in danger of default 3,175 1,380 41,967 1,250 8,450 

in % of total 13.7 13.0 14.4 7.1 73.5 

Without 9 “too big to fail” companies 3,167 699 26,449 678 5,090 

in % of total 13.7 6.6 9.1 3.8 44.3 
 
Note: *Combined default condition used to discriminate between viable and non-viable firms. Firms 
with positive net debt only. Figures do not include companies in the financial sector (Nace Rev. 2 2-
digit codes 64, 65 and 66). 
Sources: AJPES and author’s own calculations. 

 

  



5. Empirical test 
In this section we study how financial soundness, and lack of it, affects company 
performance. While Modigliani and Miller’s (1958) argued that a firm’s capital structure is 
essentially irrelevant, there is a vast empirical literature confirming the importance of 
liquidity, financial structure and financial distress on firm performance. Fazzari, Hubbard and 
Petersen (1988) demonstrate that with imperfect capital markets firms are constrained in their 
ability to raise funds externally, so their investment spending is sensitive to the availability of 
internal finance. Holtz-Eakin, Joulfaian and Rosen (1994) find that liquidity constraints exert 
a significant influence on the viability of companies, particularly small ones. Furthermore, 
most studies show that high leverage reduces a firm’s ability to finance growth through a 
liquidity constraint effect. Companies with higher debt service have fewer funds available to 
finance growth, making them more likely to rely on external funds. However, as shown by 
Myers (1977), in extreme cases, a company’s debt overhang can be large enough that it 
cannot raise funds to finance even positive net present value projects. Lang, Ofek and Stulz 
(1996) confirm that there is in general a negative relation between leverage and future growth 
(though companies are in different position with regard to how capital markets value 
companies’ business opportunities), while Hennessy (2004) shows that debt overhang distorts 
both the level and composition of investment. 

Evidence also shows that liquidity constraints become more binding for leveraged companies 
during economic downturns. Opler and Titman (1994) find that highly leveraged firms may 
lose substantial market share to their more conservatively financed competitors during 
downturns. More precisely, they find that during slumps companies in the top leverage decile 
see their sales fall by as much as 26 per cent more than firms in the bottom leverage decile. 
Kang and Stulz (2000) show that, during the great Japanese recession 1990-93, companies 
with a higher initial portion of bank loans in their debt performed worse and also invested 
less than other firms did. Studying the east Asian financial crisis in the late 1990s, Claessens, 
Djankov and Xu (2000) point out a weak financial structure of companies before the crisis 
that made them vulnerable to the economic downturn. Specifically, for a sample of more than 
850 publicly listed firms in the four crisis countries (Indonesia, Malaysia, the Republic of 
Korea and Thailand) and two comparator countries (Hong Kong and Singapore), they 
confirm that firm specific weaknesses already in existence before the crisis were important 
factors in the deteriorating performance of the corporate sector.  

This indicates that initial financial health is central for determining firm performance during 
slumps. Firms with higher leverage before the crisis will face larger liquidity shocks when 
bank finances dry out and when capital markets are weak. Impact on firm performance, 
however, may differ significantly with respect to firm heterogeneity. Using a large sample of 
1.7 million firms in nine new EU member states, Burger, Damijan, Kostevc and Rojec (2014) 
find that companies’ responses to financial shocks during the recent financial crisis vary 
substantially depending on firm size, age, export status and ownership (foreign versus 
domestic). In contrast to common wisdom, they find that large firms respond to the same 
financial shock with a more extensive employment and investment adjustment. On the other 
side, younger firms are shown to respond more to financial shocks than older firms. Exporters 
respond differently in terms of employment and investment – while they do not alter much 
employment, they do adjust their investment activity more extensively than non-exporters. 
Similarly, foreign-owned firms respond less extensively to financial shocks in terms of 
employment than domestic firms, but they react more considerably in terms of investment in 
the immediate year after the shock occurred. However, with the protraction of the crisis, 
foreign-owned firms are shown to restore investment ahead of domestically owned firms. 



This implies, as shown by Manova, Wei and Zhang (2011), that foreign affiliates are less 
liquidity constrained because they can access additional funding from their parent company. 

Financial distress also affects firm export behaviour. A number of studies show that financial 
health and access to finance affect a firm’s export decisions, export intensity and survival in 
export markets (Chaney (2005), Greenaway, Guariglia and Kneller (2007), Bellone, Musso, 
Nesta and Schiavo (2009), Damijan, Kostevc and Polanec (2014)). Exporters are more 
sensitive to financial shocks due to the higher default risk and higher working capital 
requirements associated with international trade and are essentially dependent on banking 
finance (Amiti and Weinstein, 2011). Studying the response of exporters to the recent crisis, 
Bricogne et al (2012) confirm that French companies that are structurally more dependent on 
external finance are the most affected by the crisis. Moreover, Manova, Wei and Zhang 
(2011) show for Chinese exporters that during the recent crisis foreign-owned affiliates and 
joint ventures had better export performance than private domestic firms due to their access 
to internal credit market within a parent company network. 

The above brief survey of empirical literature has demonstrated the importance of financial 
health for firm performance. In what follows, we will analyse how financial soundness and 
lack of it affect performance of Slovenian companies in terms of productivity, employment, 
exports, investment and survival. We do this to indicate how companies in the corporate 
sector may benefit from restoring financial health. The next subsection discusses the 
methodology used, followed by the subsection presenting major results. 

5.1 Empirical approach 

The aim of the empirical analysis presented below is to study the effect of financial 
soundness on firm behaviour and performance. We are therefore interested in exploring the 
linkages between indicators of firms’ financial health and their performance. In order to 
gauge the overall performance of firms, we choose to focus on six key variables: total factor 
productivity, labour productivity, employment, exports, investment and firm survival. Each 
of these performance measures is evaluated against indicators of firm financial health and a 
number of control variables that were also emphasised in the literature. Among them, we 
account for firm size, ownership (domestic private, state, foreign), export status, capital 
intensity and productivity. 

Our basic econometric approach is based on the following empirical specification: 

Δyit =α +β1ROEit−1 +β2ICRit−1 +β3DEit−1 +β4liquidityit−1 +λ ⋅Own+   

+δ ⋅Controlsit−1 +γ timet
t=2

T

∑ +φ indd +ηi +εit
d=2

D

∑    (4) 

 

where Δyit  is a growth rate of total factor productivity, labour productivity, employment, 
export and investment, or a dummy variable for firm survival. ROEit-1 is a firm i’s return on 
equity at time t-1, ICRit-1 is firm i’s interest coverage ratio at time t-1, DEit-1 denotes firm 
i’s debt-to-EBITDA ratio, and liquidityt-1 is the corresponding current ratio (that is, short-
term assets to short-term liabilities ratio). timet and indd are year and industry fixed effects, 

respectively. The term ηi  denotes firm fixed effects, while εit  is identically and 
independently distributed error term. 



In addition, the model (4) includes a set of ownership variables, whereby we differentiate 
between whether a company is predominantly foreign-owned, (domestic) privately-owned or 
state-controlled.11 We define a company to be state-controlled if the state ownership stake 
exceeds 20 per cent.12 For foreign ownership we take the usual definition of at least 10 per 
cent ownership by an individual foreign entity.13 

The set of control variables included in the vector Controlsit-1 always includes the exporter 
dummy, but differs otherwise depending on what performance measure is used as a 
regressant. In the first two specifications we explore changes in total factor productivity14 and 
labour productivity as dependent variables (Δyit) and use lagged firm size (employment) and 
capital intensity (ratio of capital to employment). In the case of export, employment, and 
investment growth and survival we additionally include lagged labor productivity as one of 
the regressors. We define surviving firms as those that will be present in the marketplace (and 
hence in the database) the following period. Firms that disappear from the dataset do so 
primarily because they either die (bankruptcy or firm closure) or are merged into another 
firm. 

We are interested in studying the periods before the crisis and during the crisis in order to 
determine the “normal” effects of financial soundness on firm performance and to be able to 
assess the overall benefits of accomplishing the corporate debt restructuring in Slovenia. In 
order to do so, we augment model (4) by adding a control variable for pre-crisis and crisis 
period and interact this with all other variables in the model. The model we estimate, hence, 
has a general form: 

Δyit =α0 +α1C +β1 ⋅Xit−1 +β2 ⋅Xit−1 ∗C +γ timet
t=2

T

∑ +φ indd +ηi +εit
d=2

D

∑   (5) 

where:       Xit−1 ∈ ROEit−1, ICRit−1,DEit−1, liquidityit−1,Ownit,Controlsit−1{ }  

 

C stands for a dummy variable assuming 0 for pre-crisis period (2002-08) and 1 for crisis 
period (2009-12). We interact this crisis dummy variable with all (lagged) financial, 

ownership and Control variables contained in the vector Xit−1 , as presented in model (4). This 
specification enables us to differentiate between the “normal” (pre-crisis) and “non-normal” 
                                                
11 Ownership data are taken from the KDD and official business registry as provided by the AJPES. The data 
reflect multiple and frequent ownership changes within individual years. 
12 In constructing the state ownership dummy variable we take into account both direct state ownership (state, 
para-state funds KAD and SOD) and indirect state ownership (through companies that are directly state-
controlled). 
13 Other definitions in terms of higher ownership share by an individual foreign entity are also possible, but as 
shown by Damijan et al. (2013) they do not alter the results regarding the impact of foreign ownership on firm 
performance. 
14 Total factor productivity (TFP) is estimated using the approach outlined in Wooldridge (2009). The 
Wooldridge estimation algorithm addresses the key shortcomings of the two most commonly used methods of 
estimating TFP; the Olley-Pakes (OP, 1996) and Levinsohn-Petrin (LP, 2003) methods. As pointed out in 
Ackerberg, Caves and Fraser (2006), the LP approach potentially suffers from an identification problem in the 
first estimation stage. Namely, if the labour is optimally determined by the firm, it is also a function of 
unobserved productivity and state variables and is therefore non-parametrically unidentified. The OP approach, 
on the other hand, rests only on the subset of firms with positive investments, while relying heavily on proper 
measurement of the capital variable. Taking on Ackerberg et al. (2006), Wooldridge proposes using a single set 
of moments, while information on error covariances can be used to address their inefficiencies. 



(crisis) effects of a company’s financial health on its performance. The “normal” effects are 
captured by the coefficients β1 , while the “non-normal” effects of financial health are 
captured by the sum of coefficients β1+β2 . 
As a robustness check we also estimate an alternative specification: 

∑∑
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where:      Zit−1 ∈ ROEit−1, zit−1,Ownit,Controlsit−1{ }  

 

The major difference in specification (6) relative to (5) is in the vector Zit−1 , which replaces 

the vector Xit−1  and includes only two financial variables: ROEit-1 (firm i’s return on equity 
at time t-1) and zit-1 which denotes the Altman’s Z-score indicator for firm i at time t-1. All 

other ownership and control variables from model (5) remain being included in Zit−1  in model 
(6) and are defined as above. The reason for including the likelihood of bankruptcy (Z-score 
is the inverse of the likelihood of bankruptcy) is to see whether it can serve as a predictor of a 
company’s performance and survival.  

In estimating models (5) and (6), our primary estimator is fixed effects in order to control for 

firm fixed effects ηi , with robust standard errors adjusted for clustering at the firm level. The 
survival equation, however, is estimated with the probit methodology.  

Our theoretical predictions of the effects of corporate financial distress are estimated using 
data for the population of Slovenian firms between 2002 and 2012 as described in section 2. 
Note, however, that data do not include companies in thefinancial sector (Nace Rev. 2 2-digit 
codes 64, 65 and 66). 

In what follows, we first present results obtained estimating the main model (5), followed by 
results for the alternative model (6). For each of the model, results for pooled regressions are 
presented first, followed by results by size classes. 

5.2 Results for main model 

Table 11 presents the main results. For non-financial variables, the period of crisis is shown 
to have a clear negative impact on all dependent variables (except on labour productivity, 
where the coefficient is insignificant). Firms responded to the crisis by reducing employment 
by 6 per cent, decreasing exports by 13 per cent and investment by 25 per cent. Firm survival 
also suffered a great deal during the crisis. Exporters were more vital and performed better 
than non-exporters in all respects, including total factor productivity (TFP) and labour 
productivity growth, employment and investment growth as well as survival. State ownership 
has an ambiguous impact. State-controlled firms (relative to private domestic firms which 
serve as a control group) on average display a decrease in productivity (in both measures), 
but show strong positive employment effects and higher probability of survival. Foreign-
owned firms fared exceptionally well relative to private domestic firms in terms of 
employment, exports and investment growth, but not much better in terms of productivity 
growth.  



 

Table 11: Regression results for main model (5), pooled data 
 

 (1) (2) (3) (4) (5) (6) 
 TFP VA/empl. Empl. Exports Investm. Survival 
       
Crisis dummy -0.119*** 0.013 -0.058*** -0.131*** -0.251*** -0.488*** 
 [-9.21] [0.97] [-5.83] [-2.59] [-4.29] [-5.68] 
Exportert-1 0.011* 0.034*** 0.106***  0.125*** 0.119*** 
 [1.73] [5.18] [19.15]  [4.31] [4.69] 
State -0.082*** -0.060 0.180*** -0.117 0.223 0.459*** 
 [-2.80] [-1.58] [3.86] [-0.97] [1.11] [2.90] 
Foreign -0.072*** 0.027 0.068*** 0.163*** 0.270*** 0.059 
 [-3.93] [1.38] [3.48] [3.09] [2.81] [1.08] 
Log employ.t-1 -0.027*** 0.025***  0.739*** -0.078*** -0.082*** 
 [-4.02] [3.44]  [29.65] [-3.11] [-9.28] 
Log K/L t-1 -0.006 0.166*** -0.173*** 0.441*** -0.280*** 0.004 
 [-0.99] [23.96] [-31.08] [18.15] [-10.21] [0.25] 
Log ROE t-1 0.055*** 0.051*** -0.023*** 0.005 -0.024 -0.137*** 
 [5.15] [4.84] [-3.03] [0.13] [-0.59] [-2.78] 
Log ICR t-1 -0.019*** 0.020*** -0.006*** 0.006 0.061*** -0.009 
 [-8.73] [8.80] [-3.34] [0.64] [6.28] [-0.67] 
Log D/E t-1 -0.019*** -0.023*** 0.014*** -0.024* -0.038*** -0.016 
 [-4.92] [-6.16] [5.42] [-1.86] [-2.75] [-0.96] 
Log liquid. t-1 0.052*** -0.055*** -0.026*** -0.047*** -0.123*** 0.093*** 
 [18.84] [-19.06] [-10.94] [-4.50] [-10.22] [4.35] 
Log ROE t-1*Crisis -0.004 -0.031** 0.154*** -0.056 0.064 -0.064 
 [-0.28] [-2.18] [13.99] [-1.05] [1.11] [-0.86] 
Log ICR t-1*Crisis 0.021*** -0.009*** 0.005** 0.019* -0.018 0.057*** 
 [7.78] [-3.45] [2.30] [1.65] [-1.50] [2.99] 
Log D/E t-1*Crisis 0.014*** 0.007 -0.019*** -0.025 -0.046*** 0.009 
 [3.15] [1.54] [-6.56] [-1.60] [-2.64] [0.42] 
Log liquid. t-1*Crisis -0.116*** -0.024** 0.026*** 0.008 0.139*** 0.259*** 
 [-13.14] [-2.49] [3.52] [0.23] [3.37] [4.24] 
Log VA/L t-1      0.261*** 
      [14.00] 
Constant 0.192** 8.196*** 4.033*** 3.687*** 13.105*** -0.937*** 
 [2.36] [95.13] [65.28] [11.46] [38.69] [-4.47] 
       
Observations 87,525 93,605 93,606 47,123 50,588 91,744 
R-squared 0.546 0.744 0.959 0.893 0.762 0.115 

 
Note: Dependent variable is annual growth rate of the column variable (with the exception of column 
6, where dependent variable is a dummy variable for survival). Fixed effects estimation, with the 
exception of column 6 (probit estimation). Interaction terms with crisis interaction terms, other than for 
selected financial variables, are omitted from the table to save space. 
Robust t-statistics in brackets; *** p<0.01, ** p<0.05, * p<0.1 
  



With some notable exceptions, the estimated coefficients for financial variables are in line 
with theoretical expectations. Lagged firms’ financial health exerts mostly a positive impact 
on firm performance. The major exception is employment growth, which in relation to the 
financial health of a company seems to be just the opposite when compared with other 
performance indicators. This is always the case in the pre-crisis period. 

For an easier inspection of the pre-crisis and crisis effects of financial health on firm 
performance, we prepared Table 12 that includes only pre-crisis effects (β1 ) and crisis effects 
as a sum of coefficients β1+β2 . Note that only coefficients significantly different from zero 
are considered in the table and hence the effect in the pre-crisis year is equal to zero if a 
particular coefficient is insignificant. 

Return on equity always exerts a positive impact on productivity growth, no effect on exports 
and employment, but a negative effect on firm survival and employment, whereby the latter 
turns positive during the crisis period. A firm’s ability to service interest payments has a 
mixed impact in the pre-crisis period, but then becomes positive and highly significant in the 
time of crisis (with the exception of employment). Firm liquidity (as measured with the 
current ratio) is mostly negatively related to performance indicators before the crisis (with the 
exception of TFP growth and survival) and remains negative also during the crisis for both 
measures of productivity and exports.  

Table 12: Summary of regression results for main model (5), for selected financial variables 
(Pooled results) 

 TFP VA/empl. Empl. Exports Investm. Survival 
Return on equity       
Pre-crisis 0.055 0.051 -0.023 0 0 -0.137 
Crisis 0.055 0.020 0.131 0 0 -0.201 
Interest coverage 
ratio 

      
Pre-crisis -0.019 0.020 -0.006 0 0.061 0 
Crisis 0.002 0.011 -0.001 0.019 0.061 0.057 
Debt/EBITDA       
Pre-crisis -0.019 -0.023 0.014 -0.024 -0.038 0 
Crisis -0.005 -0.023 -0.005 -0.024 -0.084 0 
Liquidity       
Pre-crisis 0.052 -0.055 -0.026 -0.047 -0.123 0.093 
Crisis -0.064 -0.079 0 -0.047 0.016 0.352 

Note: “Pre-crisis” is equal to coefficient β1 , and “Crisis” is equal to β1+β2  in model (6). The table 
presents only coefficients (and sum of coefficients) significant at least at 10%, whereby 0 denotes that 
particular coefficient is not significantly different from zero at 10%.  
Source: Table 11. 

On the other hand, a firm’s financial leverage (as measured with debt-to-EBITDA) has a 
uniformly negative impact on firm performance both before and during the crisis period. The 
exception is an inverse impact on employment growth before the crisis, which then also turns 
to a negative one in the crisis period. These results emphasise the utmost importance of low 
leverage and low interest service burden for firm performance both before the crisis, but in 
particular during the crisis. For instance, reducing debt leverage by 10 per cent during the 
crisis period will boost labour productivity by 0.23 percentage points, exports by 0.24 
percentage points, investment by 0.84 percentage points and employment by 0.05 percentage 
points. 
  



Table 13: Summary of regression results for main model (5) by size classes, for variable 
debt/EBITDA 

 Micro Small Medium Large 
Total factor productivity    
Pre-crisis -0.016 -0.020 -0.034 -0.103 
Crisis -0.001 -0.007 -0.034 -0.103 
Labour productivity     
Pre-crisis -0.020 -0.026 -0.038 -0.126 
Crisis -0.020 -0.026 -0.038 -0.028 
Employment     
Pre-crisis 0.013 0.039 0.028 0.175 
Crisis -0.001 -0.004 0.028 0.062 
Exports     
Pre-crisis -0.047 0 0 0.356 
Crisis -0.047 -0.066 0 0.356 
Investment     
Pre-crisis -0.047 0 0 0.268 
Crisis -0.100 0 0 -0.066 
Survival     
Pre-crisis 0 0 0 0 
Crisis 0 0 0 0 

 
Note: “Pre-crisis” is equal to coefficient β1 , and “Crisis” is equal to β1+β2  in model (6). The table 
presents only coefficients (and sum of coefficients) significant at least at 10%, whereby 0 denotes that 
particular coefficient is not significantly different from zero at 10%. 
Sources: Tables A1 to A6 in the Appendix. 

In Table 13 these leverage effects are disaggregated by categories of size in order to study 
whether firm size plays any role in determining or aggravating the effects of financial 
soundness on firm performance. Note that Table 13 contains only the effects of leverage 
(debt-to-EBITDA) as the most interesting indicator of financial health.15 Results are 
somehow surprising as the negative effects of high financial leverage on both measures of 
productivity are shown to increase in firm size. Medium-sized and large firms are found to 
suffer the most from having excessive debt and, hence, would benefit most from restoring 
financial health. For instance, reducing leverage by 10 per cent will increase TFP in medium-
sized firms by 0.34 percentage points and by 1 percentage point in large firms, but by less 
than 0.1 percentage points in micro and small firms. For labour productivity the disparities in 
differential effects are smaller but quite pronounced. In terms of investment, micro and large 
firms are negatively affected to a similar degree, while small and medium-sized firms are not 
affected at all.  

On the other hand, leverage is shown to have contrasting impacts on employment and export 
when comparing small and large firms. While micro and small firms’ export and employment 
performance during the crisis period suffered from excessive debt, medium and large firms 
did not seem to be negatively affected by it. This may indicate a weaker power of smaller 
firms in negotiating debt restructuring with banks and receiving short-term liquidity for 
financing current operations, which worsens their liquidity constraints even further. High 
leverage will, hence, more likely force smaller firms to engage in lay-offs and export 
reductions during economic slumps. This is in line with findings of Burger et al. (2014) for 
firms in nine new EU member states. 

                                                
15 Full results and results for all other variables can be found in Tables A1 to A6 in the Appendix. 



The most intriguing results, however, are found for firm survival. High financial leverage is 
found not to facilitate firm bankruptcy at all. This is equally true for all firm sizes. One 
reason may be seen in complex and inefficient past insolvency procedures that were 
determined on protecting rights of firm owners over the rights of major creditors. In late 
2013, legal reform was introduced to improve insolvency procedures and strengthen 
collective rights of majority creditors. This may substantially facilitate the exit of non-viable 
firms. In any case, this is one of the key tools to start the process of overall debt restructuring 
and to realign the corporate sector to the post-crisis economy (see Mishkin (2000), Stone 
(1998), Pomerleano (2007) and Laryea (2010) for an overview of corporate debt restructuring 
experiences and mechanisms used by countries after major financial crises). 

5.3. Results for an alternative empirical model 

As a way of a robustness check to the above presented results, an alternative model (6) was 
estimated that includes a single composite indicator of a company’s overall financial health. 
Specifically, three individual financial indicators in the main model (that is, interest coverage 
ratio, liquidity ratio and debt-to-EBITDA) are replaced by the Altman Z-Score. The main 
results are presented in Table 14. Note that by construction, a higher value of the Z-Score 
indicates a company’s better financial health and hence one can expect positive correlation of 
this measure with various measures of firm performance. This turns out to be true as for most 
of the performance measures we find positive coefficients both for the pre-crisis as well as 
the crisis period. The only exception is employment growth, which is negatively associated 
with firm financial health in the pre-crisis period, but turns to a positive one for the crisis 
period.  

The pre-crisis and crisis effects of financial health on firm performance are singled out in 
Table 15. The results show that with the economic downturn firms with better financial 
health uniformly performed better in all respects in comparison to less financially sound 
competitors. The most striking differences are shown in terms of exports and investment, 
where a 1 per cent improvement in the indicator of financial health increases both exports and 
investment by 0.4 percentage points.  

In contrast to the leverage ratio presented in the previous section, the Z-Score indicator shows 
a significant and positive (though comparatively low) impact on firm performance. 
Financially healthier firms are, hence, more likely to survive, whereby this effect is found to 
be further strengthened during the economic turmoil and overall financial distress. 
  



Table 14: Regression results for alternative model (6), pooled data 
 

 (1) (2) (3) (4) (5) (6) 
 TFP VA/empl. Empl. Exports Investm. Survival 
       
Crisis dummy -0.076*** -0.018 -0.141*** -0.254*** -0.433*** -0.296*** 
 [-6.60] [-1.55] [-16.48] [-5.93] [-8.74] [-5.66] 
Exportert-1 0.013** 0.033*** 0.101***  0.127*** 0.109*** 
 [2.11] [5.14] [18.45]  [4.38] [4.27] 
State -0.083*** -0.055 0.182*** -0.120 0.207 0.436*** 
 [-2.88] [-1.44] [3.87] [-1.00] [1.02] [2.80] 
Foreign -0.093*** 0.036* 0.080*** 0.167*** 0.324*** 0.053 
 [-5.42] [1.92] [4.09] [3.20] [3.35] [0.96] 
Log employ.t-1 -0.043*** 0.029***  0.781*** -0.020 -0.088*** 
 [-7.93] [4.14]  [31.41] [-0.81] [-9.98] 
Log K/L t-1 -0.032*** 0.194*** -0.181*** 0.554*** -0.175*** 0.046*** 
 [-11.71] [25.59] [-28.41] [19.20] [-5.50] [2.93] 
Log ROE t-1 0.055*** 0.065*** -0.024*** 0.002 0.005 -0.147*** 
 [5.70] [6.56] [-3.08] [0.06] [0.13] [-3.07] 
Log Z-score t-1 0.040*** 0.045*** -0.085*** 0.234*** 0.167*** 0.164*** 
 [4.19] [4.36] [-10.10] [5.40] [3.79] [4.30] 
Log ROE t-1*Crisis 0.014 -0.042*** 0.150*** -0.092* -0.002 -0.065 
 [1.09] [-3.09] [13.49] [-1.73] [-0.03] [-0.86] 
Log Z-score t-1*Crisis -0.038*** 0.019** 0.096*** 0.152*** 0.219*** 0.092** 
 [-4.29] [2.12] [13.89] [4.32] [5.78] [2.08] 
Log VA/L t-1      0.224*** 
      [11.52] 
Constant 0.458*** 7.786*** 4.199*** 2.385*** 11.535*** -1.117*** 
 [12.24] [78.50] [55.24] [6.79] [31.71] [-5.31] 
       
Observations 86,139 91,944 91,944 47,075 50,509 91,543 
R-squared 0.547 0.752 0.960 0.893 0.761 0.113 

 
Note: Dependent variable is annual growth rate of the column variable (with the exception of column 
6, where dependent variable is a dummy variable for survival). Fixed effects estimation, with the 
exception of column 6 (probit estimation). Crisis interaction terms, other than for selected financial 
variables, are omitted from the table to save space. 
Robust t-statistics in brackets; *** p<0.01, ** p<0.05, * p<0.1 
 
  



Table 15: Summary of regression coefficients for alternative model (6), for selected financial 
variables (Pooled results) 

 TFP VA/empl. Empl. Exports Investm. Survival 
Return on equity       
Pre-crisis 0.055 0.065 -0.024 0 0 -0.147 
Crisis 0.055 0.023 0.126 -0.092 0 -0.147 
Z-Score       
Pre-crisis 0.040 0.045 -0.085 0.234 0.167 0.164 
Crisis 0.002 0.064 0.011 0.386 0.386 0.256 

 
Note: “Pre-crisis” is equal to coefficient β1 , and “Crisis” is equal to β1+β2  in model (6). Table 
presents only coefficients (and sum of coefficients) significantly different from zero at least at 10%, 
whereby 0 denotes that particular coefficient is not significant at 10%. 
Source: Table 14. 

In Table 16 the results for the Z-Score measure are disaggregated by size classes. Results 
confirm findings in the previous section that the positive impacts of financial soundness on 
both measures of productivity are increasing in firm size. Similar differential effects are 
found also for export performance and firm survival, where, in addition, the positive impact 
of financial health is strengthened during the recession. 

Table 16: Summary of regression coefficients for alternative model (6) by size classes, for 
variable Altman Z-Score 

 Micro Small Medium Large 
Total factor 
productivity 

    
Pre-crisis 0 0.109 0.225 0.163 
Crisis -0.050 0.059 0.149 0.163 
Labour productivity     
Pre-crisis 0 0.087 0.151 0.253 
Crisis 0.023 0.087 0.151 0.253 
Employment     
Pre-crisis -0.078 -0.177 -0.179 -0.621 
Crisis -0.015 -0.007 -0.092 -0.246 
Exports     
Pre-crisis 0.350 0.267 0.181 0 
Crisis 0.350 0.469 0.377 0.711 
Investment     
Pre-crisis 0.194 0 0 0 
Crisis 0.439 0.194 0 0 
Survival     
Pre-crisis 0.109 0.203 0.460 0 
Crisis 0.239 0.203 0.460 2.568 

 
Note: “Pre-crisis” is equal to coefficient β1 , and “Crisis” is equal to β1+β2  in model (6). The table 
presents only coefficients (and sum of coefficients) significant at least at 10%, whereby 0 denotes that 
particular coefficient is not significantly different from zero at 10%. 
Sources: Tables B1 to B6 in the Appendix. 

Somehow surprising is a finding of negative effects of financial health on employment 
growth during the recession in all size categories. However, negative effects found in the pre-
crisis period substantially diminished during the recession indicating larger importance of 



financial health.16 And finally, in terms of investment, micro and small firms are shown to 
benefit most from financial soundness. 

The results of the alternative model therefore confirm the robustness of the findings obtained 
by the main model. Both sets of findings emphasise the key role of financial soundness for 
firm performance and indicate that repairing corporate balance sheets and restoring financial 
health will have overall beneficial effects for most of the corporate sector.   

 
  

                                                
16 Note that the average crisis effect estimated in a pooled sample of all firms has been found positive (see Table 
15). These differences between pooled and disaggregated results are puzzling. One explanation for this might 
originate in differences in composition and weightings of firms between pooled and disaggregated samples. 





transparent mass restructuring programme that will benefit the majority of companies and 
ensure a bigger macroeconomic impact. 

 

  





http://www.marketminder.com/a/fisher-investments-how-strong-is-corporate-americas-balance-sheet/b14e50c8-8ae3-42cb-b046-ee62a28051bb.aspx
http://www.delo.si/gospodarstvo/finance/resiti-poskusamo-podjetja-in-perspektivne-programe.html




 

Appendix 
 
Tables by size classes 
• Main model (5) 
• Alternative model (6) 

 
 
Table A1: Regression results for main model, by size classes, total factor productivity 
 

 (1) (2) (3) (4) 
 Micro Small Medium Large 
     
Crisis dummy -0.115*** -0.123*** -0.132*** -0.328** 
 [-6.85] [-5.13] [-3.07] [-2.53] 
Exportert-1 0.016** 0.005 -0.019 -0.046 
 [2.04] [0.41] [-0.80] [-0.57] 
State -0.546*** -0.324** -0.061* -0.002 
 [-62.50] [-2.57] [-1.89] [-0.06] 
Foreign -0.079 -0.064** -0.082*** -0.033 
 [-1.53] [-2.00] [-3.40] [-0.74] 
Log employ.t-1 -0.021** -0.030** -0.054** -0.067 
 [-2.34] [-2.55] [-2.33] [-1.60] 
Log K/L t-1 0.004 -0.005 -0.075*** -0.089* 
 [0.44] [-0.44] [-3.67] [-1.79] 
Log ROE t-1 0.041*** 0.093*** 0.041 0.344* 
 [2.97] [5.43] [1.24] [1.91] 
Log ICR t-1 -0.013*** -0.027*** -0.025*** -0.107*** 
 [-4.76] [-7.07] [-4.10] [-3.77] 
Log D/E t-1 -0.016*** -0.020*** -0.034*** -0.103*** 
 [-3.05] [-3.21] [-3.05] [-2.58] 
Log liquid. t-1 0.050*** 0.057*** 0.050*** 0.030* 
 [12.30] [12.99] [7.86] [1.71] 
Log ROE t-1*Crisis -0.007 0.005 0.161** 0.186 
 [-0.42] [0.20] [2.51] [0.75] 
Log ICR t-1*Crisis 0.015*** 0.030*** 0.029*** 0.075** 
 [4.28] [5.80] [4.12] [2.53] 
Log D/E t-1*Crisis 0.015*** 0.013* 0.002 0.075 
 [2.62] [1.70] [0.12] [1.65] 
Log liquid. t-1*Crisis -0.126*** -0.117*** -0.053 0.008 
 [-11.20] [-7.36] [-1.55] [0.13] 
Constant 0.041 0.217 1.183*** 1.840** 
 [0.40] [1.49] [4.18] [2.40] 
     
Observations 55,512 22,523 8,663 827 
R-squared 0.556 0.528 0.509 0.668 

 
Note: Dependent variable is annual growth rate of the title variable. Fixed effects estimation. 
Robust t-statistics in brackets; *** p<0.01, ** p<0.05, * p<0.1 
 
  



Table A2: Regression results for main model, by size classes, labour productivity 
 

 (1) (2) (3) (4) 
 Micro Small Medium Large 
     
Crisis dummy -0.004 0.013 0.036 -0.233* 
 [-0.21] [0.53] [0.83] [-1.87] 
Exportert-1 0.047*** 0.016 -0.023 -0.156* 
 [5.62] [1.38] [-0.88] [-1.86] 
State -0.199*** -0.530** -0.024 0.089** 
 [-20.98] [-2.57] [-0.80] [2.21] 
Foreign -0.004 0.061* 0.006 0.042 
 [-0.08] [1.87] [0.22] [0.56] 
Log employ.t-1 0.032*** 0.027** -0.009 -0.015 
 [3.43] [2.00] [-0.36] [-0.26] 
Log K/L t-1 0.149*** 0.210*** 0.186*** 0.268*** 
 [16.72] [15.89] [8.66] [5.01] 
Log ROE t-1 0.041*** 0.067*** 0.066* 0.696*** 
 [3.01] [3.88] [1.75] [3.41] 
Log ICR t-1 0.018*** 0.020*** 0.029*** -0.081** 
 [6.31] [5.01] [4.88] [-2.46] 
Log D/E t-1 -0.020*** -0.026*** -0.038*** -0.126*** 
 [-4.00] [-4.06] [-3.82] [-2.74] 
Log liquid. t-1 -0.060*** -0.050*** -0.040*** -0.039* 
 [-14.24] [-10.54] [-6.83] [-1.94] 
Log ROE t-1*Crisis -0.025 -0.026 0.104 -0.245 
 [-1.44] [-0.99] [1.60] [-0.65] 
Log ICR t-1*Crisis -0.009*** -0.006 -0.013** 0.070** 
 [-2.58] [-1.13] [-2.03] [2.45] 
Log D/E t-1*Crisis 0.006 0.007 0.005 0.098** 
 [1.10] [0.83] [0.35] [2.03] 
Log liquid. t-1*Crisis -0.024** -0.032* 0.026 0.134* 
 [-2.02] [-1.93] [0.73] [1.90] 
Constant 8.383*** 7.753*** 8.057*** 7.635*** 
 [78.24] [46.27] [29.16] [9.47] 
     
Observations 60,956 23,075 8,739 835 
R-squared 0.735 0.760 0.764 0.880 

 
Note: Dependent variable is annual growth rate of the title variable. Fixed effects estimation. 
Robust t-statistics in brackets; *** p<0.01, ** p<0.05, * p<0.1 
 
  



Table A3: Regression results for main model, by size classes, employment 
 

 (1) (2) (3) (4) 
 Micro Small Medium Large 
     
Crisis dummy -0.046*** -0.052** -0.066 0.189 
 [-4.01] [-2.42] [-1.44] [1.53] 
Exportert-1 0.082*** 0.123*** 0.184*** 0.533*** 
 [13.60] [10.86] [5.66] [4.01] 
State  0.711*** 0.079** 0.111 
  [3.50] [2.16] [1.58] 
Foreign -0.002 0.115*** 0.074*** 0.043 
 [-0.05] [3.83] [2.64] [0.50] 
Log K/L t-1 -0.156*** -0.262*** -0.289*** -0.651*** 
 [-25.69] [-21.75] [-10.46] [-6.05] 
Log ROE t-1 -0.018** -0.089*** -0.060** -0.253 
 [-2.05] [-4.79] [-2.10] [-0.83] 
Log ICR t-1 -0.007*** -0.010** 0.004 0.059* 
 [-3.36] [-2.33] [0.65] [1.93] 
Log D/E t-1 0.013*** 0.039*** 0.028*** 0.175*** 
 [4.41] [7.08] [2.82] [2.95] 
Log liquid. t-1 -0.013*** -0.046*** -0.029*** -0.022 
 [-4.13] [-9.63] [-4.61] [-0.89] 
Log ROE t-1*Crisis 0.108*** 0.241*** 0.386*** 0.779* 
 [8.77] [9.12] [6.77] [1.79] 
Log ICR t-1*Crisis 0.004* -0.001 0.004 -0.004 
 [1.92] [-0.11] [0.67] [-0.13] 
Log D/E t-1*Crisis -0.014*** -0.043*** -0.015 -0.113** 
 [-4.07] [-6.64] [-1.36] [-2.26] 
Log liquid. t-1*Crisis 0.012 0.047*** -0.008 -0.143 
 [1.60] [3.12] [-0.16] [-1.40] 
Log VA/L t-1 0.042*** 0.081*** 0.004 0.120 
 [8.26] [7.30] [0.18] [0.79] 
Constant 2.675*** 5.051*** 7.788*** 12.328*** 
 [37.40] [31.42] [19.53] [7.61] 
     
Observations 59,807 22,857 8,646 835 
R-squared 0.837 0.762 0.834 0.840 

 
Note: Dependent variable is annual growth rate of the title variable. Fixed effects estimation. 
Robust t-statistics in brackets; *** p<0.01, ** p<0.05, * p<0.1 
 
  



Table A4: Regression results for main model, by size classes, exports 
 

 (1) (2) (3) (4) 
 Micro Small Medium Large 
     
Crisis dummy -0.218*** -0.042 -0.109 0.253 
 [-3.00] [-0.46] [-0.89] [0.63] 
State  -0.989** -0.097 -0.060 
  [-2.52] [-0.83] [-0.28] 
Foreign 0.068 0.185** 0.171** 0.073 
 [0.46] [1.97] [2.36] [0.63] 
Log employ.t-1 0.635*** 0.811*** 0.903*** 1.192*** 
 [19.07] [19.36] [11.13] [3.66] 
Log K/L t-1 0.471*** 0.465*** 0.591*** 0.363 
 [15.08] [11.74] [9.84] [1.17] 
Log ROE t-1 -0.037 0.059 0.213*** 1.236* 
 [-0.62] [0.86] [2.58] [1.78] 
Log ICR t-1 -0.001 0.013 0.037* 0.144 
 [-0.08] [0.76] [1.86] [1.59] 
Log D/E t-1 -0.047*** -0.025 -0.002 0.356** 
 [-2.67] [-1.19] [-0.06] [2.22] 
Log liquid. t-1 -0.052*** -0.049*** -0.023 0.051 
 [-3.07] [-2.74] [-1.14] [1.20] 
Log ROE t-1*Crisis 0.014 -0.075 0.161 -0.983 
 [0.19] [-0.85] [1.06] [-1.02] 
Log ICR t-1*Crisis 0.024 0.005 0.014 0.038 
 [1.54] [0.25] [0.49] [0.48] 
Log D/E t-1*Crisis -0.015 -0.066** 0.008 -0.225 
 [-0.73] [-2.35] [0.20] [-1.63] 
Log liquid. t-1*Crisis 0.017 0.003 0.060 0.128 
 [0.36] [0.05] [0.65] [0.52] 
Constant 4.364*** 4.357*** 3.128*** 3.397 
 [11.16] [8.29] [3.38] [0.70] 
     
Observations 25,549 14,547 6,910 769 
R-squared 0.845 0.843 0.887 0.919 

 
Note: Dependent variable is annual growth rate of the title variable. Fixed effects estimation. 
Robust t-statistics in brackets; *** p<0.01, ** p<0.05, * p<0.1 
 
  



Table A5: Regression results for main model, by size classes, investment 
 

 (1) (2) (3) (4) 
 Micro Small Medium Large 
     
Crisis dummy -0.232*** -0.418*** -0.032 0.834 
 [-3.17] [-3.44] [-0.15] [1.37] 
Exportert-1 0.146*** 0.087 0.040 0.556 
 [3.93] [1.62] [0.38] [1.32] 
State  -1.473*** 0.381 0.420 
  [-2.62] [1.56] [1.35] 
Foreign 0.167 0.229 0.310** 0.264 
 [0.96] [1.14] [2.38] [1.16] 
Log employ.t-1 -0.140*** 0.041 0.028 -0.336 
 [-4.28] [0.90] [0.34] [-1.42] 
Log K/L t-1 -0.331*** -0.251*** -0.100 -0.154 
 [-9.42] [-4.61] [-1.25] [-0.61] 
Log ROE t-1 -0.034 0.016 -0.044 -0.689 
 [-0.64] [0.22] [-0.43] [-0.70] 
Log ICR t-1 0.052*** 0.060*** 0.101*** 0.288*** 
 [4.23] [3.13] [3.20] [3.00] 
Log D/E t-1 -0.047*** -0.026 -0.015 0.268** 
 [-2.63] [-0.95] [-0.37] [2.02] 
Log liquid. t-1 -0.121*** -0.122*** -0.106*** -0.043 
 [-7.09] [-5.69] [-3.81] [-0.51] 
Log ROE t-1*Crisis 0.125* -0.077 -0.221 -4.656** 
 [1.78] [-0.66] [-0.95] [-2.46] 
Log ICR t-1*Crisis -0.013 -0.003 -0.033 -0.211 
 [-0.88] [-0.10] [-0.80] [-1.61] 
Log D/E t-1*Crisis -0.053** -0.008 -0.051 -0.334** 
 [-2.45] [-0.21] [-0.81] [-2.40] 
Log liquid. t-1*Crisis 0.115** 0.249*** -0.034 -0.169 
 [2.25] [3.05] [-0.21] [-0.35] 
Log VA/L t-1 0.150*** 0.198*** 0.055 0.182 
 [5.02] [4.16] [0.73] [0.70] 
Constant 12.976*** 12.772*** 14.020*** 16.849*** 
 [31.27] [18.93] [11.00] [4.02] 
     
Observations 32,101 12,981 5,007 499 
R-squared 0.687 0.590 0.588 0.686 

 
Note: Dependent variable is annual growth rate of the title variable. Fixed effects estimation. 
Robust t-statistics in brackets; *** p<0.01, ** p<0.05, * p<0.1 
 
  



Table A6: Regression results for main model, by size classes, survival 
 

 (1) (2) (3) (4) 
 Micro Small Medium Large 
     
Crisis dummy -0.524*** -0.549*** -0.523* -1.424 
 [-4.95] [-2.98] [-1.87] [-0.85] 
Exportert-1 0.121*** 0.221*** 0.063 1.006*** 
 [3.68] [4.38] [0.70] [3.39] 
State  0.021 0.542** 0.916** 
  [0.04] [2.08] [2.54] 
Foreign -0.143 0.022 0.212**  
 [-1.64] [0.23] [1.98]  
Log employ.t-1 -0.009 -0.116*** 0.033 0.173 
 [-0.42] [-3.11] [0.72] [0.80] 
Log K/L t-1 0.000 -0.021 0.112** 0.267 
 [0.00] [-0.73] [2.55] [1.28] 
Log ROE t-1 -0.250*** 0.037 0.232 2.860 
 [-4.92] [0.34] [1.50] [1.37] 
Log ICR t-1 -0.022 -0.013 0.016 -0.058 
 [-1.33] [-0.39] [0.39] [-0.38] 
Log D/E t-1 -0.004 -0.059 -0.004 0.331 
 [-0.18] [-1.54] [-0.08] [1.27] 
Log liquid. t-1 0.097*** 0.078** 0.160*** 0.257 
 [3.02] [1.98] [3.25] [1.15] 
Log ROE t-1*Crisis 0.009 -0.036 -0.192 -7.430*** 
 [0.11] [-0.21] [-0.58] [-2.89] 
Log ICR t-1*Crisis 0.068*** 0.041 0.082 0.477 
 [3.08] [0.90] [1.16] [0.88] 
Log D/E t-1*Crisis 0.001 0.013 0.060 -0.542 
 [0.06] [0.26] [0.69] [-1.06] 
Log liquid. t-1*Crisis 0.222*** 0.341*** 0.219 2.194*** 
 [3.01] [2.68] [1.11] [2.85] 
Log VA/L t-1 0.215*** 0.322*** 0.432*** 0.091 
 [9.67] [7.02] [7.09] [0.22] 
Constant -0.296 -1.304** -4.374*** -3.950 
 [-1.07] [-2.56] [-6.51] [-0.95] 
     
Observations 59,371 21,998 8,048 326 
R-squared 0.114 0.134 0.148 0.288 

 
Note: Dependent variable is a dummy variable for survival. Probit estimation. 
Robust t-statistics in brackets; *** p<0.01, ** p<0.05, * p<0.1 
 
  



Table B1: Regression results for alternative model, by size classes, total factor productivity 
 

 (1) (2) (3) (4) 
 Micro Small Medium Large 
     
Crisis dummy -0.140*** -0.114*** -0.054* -0.059 
 [-9.31] [-5.70] [-1.71] [-0.53] 
Exportert-1 0.015** -0.001 -0.006 -0.050 
 [1.99] [-0.05] [-0.30] [-0.63] 
State  -0.313** -0.067** -0.011 
  [-2.50] [-2.06] [-0.24] 
Foreign -0.146*** -0.081** -0.109*** -0.073 
 [-2.83] [-2.55] [-5.27] [-1.43] 
Log employ.t-1 -0.042*** -0.057*** -0.046** -0.078 
 [-4.87] [-4.92] [-2.14] [-1.53] 
Log K/L t-1 -0.028*** -0.018 -0.032* -0.123** 
 [-2.99] [-1.42] [-1.65] [-2.36] 
Log ROE t-1 0.043*** 0.064*** 0.016 0.101 
 [3.51] [3.81] [0.54] [0.62] 
Log Z-score t-1 -0.014 0.109*** 0.225*** 0.163* 
 [-1.07] [5.61] [8.17] [1.66] 
Log ROE t-1*Crisis 0.023 0.031 0.154*** 0.274 
 [1.43] [1.21] [2.75] [1.15] 
Log Z-score t-

1*Crisis -0.050*** -0.050*** -0.076*** -0.031 

 [-4.40] [-3.10] [-3.05] [-0.36] 
Constant 0.470*** 0.329* 0.400 1.868** 
 [3.96] [1.94] [1.43] [2.04] 
     
Observations 54,452 22,296 8,564 827 
R-squared 0.557 0.533 0.511 0.633 

 
Note: Dependent variable is annual growth rate of the title variable. Fixed effects estimation. 
Robust t-statistics in brackets; *** p<0.01, ** p<0.05, * p<0.1 
 
  



 
Table B2: Regression results for alternative model, by size classes, labour productivity 
 

 (1) (2) (3) (4) 
 Micro Small Medium Large 
     
Crisis dummy -0.042*** -0.004 0.038 0.203 
 [-2.75] [-0.19] [1.16] [1.61] 
Exportert-1 0.044*** 0.018 -0.018 -0.168** 
 [5.50] [1.61] [-0.77] [-1.98] 
State  -0.508** -0.023 0.086** 
  [-2.46] [-0.74] [2.13] 
Foreign -0.014 0.064** 0.019 0.041 
 [-0.28] [2.05] [0.79] [0.54] 
Log employ.t-1 0.033*** 0.030** 0.011 0.033 
 [3.59] [2.27] [0.45] [0.53] 
Log K/L t-1 0.169*** 0.234*** 0.277*** 0.307*** 
 [17.32] [15.71] [12.66] [5.50] 
Log ROE t-1 0.054*** 0.071*** 0.086** 0.526*** 
 [4.40] [4.04] [2.12] [2.88] 
Log Z-score t-1 0.019 0.087*** 0.151*** 0.253** 
 [1.42] [4.08] [5.42] [2.36] 
Log ROE t-1*Crisis -0.031* -0.037 0.053 -0.251 
 [-1.85] [-1.40] [0.88] [-0.65] 
Log Z-score t-1*Crisis 0.023** 0.010 0.014 -0.038 
 [2.01] [0.58] [0.56] [-0.39] 
Constant 8.097*** 7.317*** 6.741*** 6.242*** 
 [65.24] [36.72] [23.75] [6.80] 
     
Observations 59,642 22,830 8,638 834 
R-squared 0.743 0.767 0.779 0.875 

 
Note: Dependent variable is annual growth rate of the title variable. Fixed effects estimation. 
Robust t-statistics in brackets; *** p<0.01, ** p<0.05, * p<0.1 
 
  



 
Table B3: Regression results for alternative model, by size classes, employment 
 

 (1) (2) (3) (4) 
 Micro Small Medium Large 
     
Crisis dummy -0.105*** -0.228*** -0.166*** -0.521*** 
 [-10.69] [-11.94] [-5.43] [-3.85] 
Exportert-1 0.081*** 0.125*** 0.177*** 0.540*** 
 [13.51] [11.16] [5.47] [4.44] 
State  0.719*** 0.078** 0.106 
  [3.59] [2.10] [1.41] 
Foreign -0.000 0.123*** 0.084*** 0.046 
 [-0.01] [4.04] [3.00] [0.55] 
Log K/L t-1 -0.167*** -0.276*** -0.315*** -0.687*** 
 [-23.20] [-19.57] [-9.90] [-6.27] 
Log ROE t-1 -0.017** -0.088*** -0.045 0.017 
 [-1.97] [-4.61] [-1.58] [0.06] 
Log Z-score t-1 -0.078*** -0.177*** -0.179*** -0.621*** 
 [-7.89] [-8.66] [-5.31] [-4.57] 
Log ROE t-1*Crisis 0.107*** 0.221*** 0.369*** 0.707 
 [8.70] [8.47] [6.49] [1.57] 
Log Z-score t-

1*Crisis 
0.063*** 0.170*** 0.087*** 0.375*** 

 [8.09] [10.88] [3.43] [3.61] 
Log VA/L t-1 0.047*** 0.091*** 0.025 0.159 
 [8.76] [8.00] [1.18] [1.09] 
Constant 2.824*** 5.271*** 8.080*** 13.352*** 
 [35.89] [30.41] [18.82] [9.22] 
     
Observations 59,642 22,830 8,638 834 
R-squared 0.837 0.763 0.834 0.843 

 
Note: Dependent variable is annual growth rate of the title variable. Fixed effects estimation. 
Robust t-statistics in brackets; *** p<0.01, ** p<0.05, * p<0.1 
 
  



Table B4: Regression results for alternative model, by size classes, Exports 
 

 (1) (2) (3) (4) 
 Micro Small Medium Large 
     
Crisis dummy -0.224*** -0.300*** -0.200** -0.631* 
 [-3.58] [-3.89] [-2.18] [-1.76] 
State  -0.938** -0.100 -0.033 
  [-2.47] [-0.87] [-0.15] 
Foreign 0.058 0.191** 0.156** 0.092 
 [0.39] [2.02] [2.25] [0.81] 
Log employ.t-1 0.681*** 0.859*** 1.040*** 1.158*** 
 [19.67] [20.29] [16.29] [3.82] 
Log K/L t-1 0.572*** 0.572*** 0.724*** 0.341 
 [16.39] [12.31] [11.45] [1.11] 
Log ROE t-1 -0.086 0.039 0.205** 1.487** 
 [-1.42] [0.57] [2.48] [2.05] 
Log Z-score t-1 0.350*** 0.267*** 0.181* -0.510 
 [6.02] [3.79] [1.94] [-1.37] 
Log ROE t-1*Crisis 0.012 -0.095 -0.034 -1.216 
 [0.16] [-1.06] [-0.23] [-1.39] 
Log Z-score t-

1*Crisis 0.071 0.202*** 0.196** 0.711*** 

 [1.38] [3.17] [2.56] [2.60] 
Constant 2.612*** 2.613*** 0.803 5.177 
 [5.66] [4.05] [0.88] [1.11] 
     
Observations 25,037 14,433 6,838 767 
R-squared 0.847 0.844 0.890 0.918 

 
Note: Dependent variable is annual growth rate of the title variable. Fixed effects estimation. 
Robust t-statistics in brackets; *** p<0.01, ** p<0.05, * p<0.1 
 
  



 
Table B5: Regression results for alternative model, by size classes, investment 
 

 (1) (2) (3) (4) 
 Micro Small Medium Large 
     
Crisis dummy -0.467*** -0.392*** -0.203 -0.802 
 [-7.55] [-3.84] [-1.33] [-1.57] 
Exportert-1 0.149*** 0.095* 0.006 0.562 
 [4.03] [1.77] [0.06] [1.29] 
State  -1.434** 0.340 0.404 
  [-2.49] [1.39] [1.32] 
Foreign 0.228 0.269 0.368*** 0.381 
 [1.31] [1.33] [2.79] [1.65] 
Log employ.t-1 -0.088*** 0.091** 0.144* -0.310 
 [-2.66] [2.05] [1.85] [-1.28] 
Log K/L t-1 -0.225*** -0.160** 0.011 -0.006 
 [-5.52] [-2.46] [0.12] [-0.02] 
Log ROE t-1 -0.009 0.047 -0.012 0.162 
 [-0.17] [0.63] [-0.12] [0.17] 
Log Z-score t-1 0.194*** 0.112 0.107 -0.520 
 [3.55] [1.19] [0.79] [-1.28] 
Log ROE t-1*Crisis 0.069 -0.157 -0.241 -4.419** 
 [0.99] [-1.34] [-1.04] [-2.33] 
Log Z-score t-1*Crisis 0.245*** 0.194** 0.034 0.557 
 [5.27] [2.41] [0.27] [1.35] 
Log VA/L t-1 0.137*** 0.212*** 0.138* 0.099 
 [4.38] [4.17] [1.76] [0.40] 
Constant 11.552*** 11.252*** 11.328*** 17.161*** 
 [25.69] [15.25] [9.19] [3.82] 
     
Observations 32,039 12,968 5,004 498 
R-squared 0.685 0.588 0.584 0.676 

 
Note: Dependent variable is annual growth rate of the title variable. Fixed effects estimation. 
Robust t-statistics in brackets; *** p<0.01, ** p<0.05, * p<0.1 
 
  



 
Table B6: Regression results for alternative model, by size classes, survival 
 

 (1) (2) (3) (4) 
 Micro Small Medium Large 
     
Crisis dummy -0.369*** -0.281** -0.274 -2.566*** 
 [-5.88] [-2.40] [-1.61] [-3.32] 
Exportert-1 0.107*** 0.214*** 0.059 1.081*** 
 [3.24] [4.22] [0.65] [3.83] 
State  -0.022 0.544** 0.988*** 
  [-0.05] [2.13] [2.66] 
Foreign -0.150* 0.012 0.221**  
 [-1.72] [0.13] [2.03]  
Log employ.t-1 -0.011 -0.129*** 0.025 0.128 
 [-0.50] [-3.46] [0.51] [0.64] 
Log K/L t-1 0.044** 0.006 0.214*** 0.391** 
 [2.25] [0.17] [4.46] [2.14] 
Log ROE t-1 -0.256*** 0.022 0.205 2.890 
 [-5.14] [0.20] [1.38] [1.41] 
Log Z-score t-1 0.109** 0.203** 0.460*** -0.370 
 [2.44] [2.31] [3.68] [-0.75] 
Log ROE t-1*Crisis 0.001 -0.015 -0.249 -7.342*** 
 [0.02] [-0.09] [-0.77] [-3.09] 
Log Z-score t-1*Crisis 0.130** 0.031 0.091 2.568*** 
 [2.46] [0.31] [0.59] [3.59] 
Log VA/L t-1 0.174*** 0.306*** 0.341*** -0.174 
 [7.44] [6.54] [5.42] [-0.51] 
Constant -0.407 -1.604*** -4.879*** -1.425 
 [-1.49] [-3.21] [-7.10] [-0.39] 
     
Observations 59,206 21,975 8,040 326 
R-squared 0.111 0.128 0.154 0.268 

 
Note: Dependent variable is a dummy variable for survival. Probit estimation. 
Robust t-statistics in brackets; *** p<0.01, ** p<0.05, * p<0.1 
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