
Iwasaki, Ichiro; Kocenda, Evžen; Shida, Yoshisada

Working Paper

Distressed Acquisitions: Evidence from European
Emerging Markets

CESifo Working Paper, No. 9026

Provided in Cooperation with:
Ifo Institute – Leibniz Institute for Economic Research at the University of Munich

Suggested Citation: Iwasaki, Ichiro; Kocenda, Evžen; Shida, Yoshisada (2021) : Distressed Acquisitions:
Evidence from European Emerging Markets, CESifo Working Paper, No. 9026, Center for Economic
Studies and Ifo Institute (CESifo), Munich

This Version is available at:
https://hdl.handle.net/10419/235396

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/235396
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


  

9026 
2021 

April 2021 

 

Distressed Acquisitions: 
Evidence from European 
Emerging Markets 
Ichiro Iwasaki, Evžen Kočenda, Yoshisada Shida 



Impressum: 

CESifo Working Papers 
ISSN 2364-1428 (electronic version) 
Publisher and distributor: Munich Society for the Promotion of Economic Research - CESifo 
GmbH 
The international platform of Ludwigs-Maximilians University’s Center for Economic Studies 
and the ifo Institute 
Poschingerstr. 5, 81679 Munich, Germany 
Telephone +49 (0)89 2180-2740, Telefax +49 (0)89 2180-17845, email office@cesifo.de 
Editor: Clemens Fuest 
https://www.cesifo.org/en/wp 
An electronic version of the paper may be downloaded 
· from the SSRN website: www.SSRN.com 
· from the RePEc website: www.RePEc.org 
· from the CESifo website: https://www.cesifo.org/en/wp

mailto:office@cesifo.de
https://www.cesifo.org/en/wp
http://www.ssrn.com/
http://www.repec.org/
https://www.cesifo.org/en/wp


CESifo Working Paper No. 9026 

Distressed Acquisitions: 
Evidence from European Emerging Markets 

Abstract 

We analyze factors behind 23,213 distressed acquisitions in European emerging markets from 
2007–2019. Besides the impact of financial ratios, legal form, ownership structure, firm size, and 
age, we emphasize the role of institutions and channels of their propagation. We show that the 
quality and enforcement of insolvency laws are linked with the lower probability of distressed 
acquisitions, followed by corruption control and progress in banking reforms. The impact of 
institutions is larger in less-advanced countries as compared to economically stronger ones. The 
effect of institutions increased after the financial crisis but declined as the economic situation 
improved. 
JEL-Codes: C350, D020, D220, E020, G340, K200, L220. 
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1 Introduction, motivation and related literature 
Acquisitions of firms under financial distress, namely distressed acquisitions, represent both 

challenges as well as significant opportunities for acquirers, and knowing what factors impact 

distressed acquisitions offers crucial and valuable insights (DePamphilis, 2019). However, 

research on determinants behind distressed acquisitions is quite limited and, in terms of the 

regional coverage, the literature mostly targets firms in developed countries. Evidence from 

emerging markets lags behind, and the coverage of European emerging economies is virtually 

nonexistent. This is surprising, given the substantial economic potential of these countries 

(Darvas, 2011; Cubeddu et al., 2014) and the persuasive evidence showing that standard 

acquisitions of firms in emerging markets deliver positive and significant abnormal returns to 

acquirers from developed countries, who benefit from differences in the quality of institutions 

(Chari et al., 2010). In this paper, we analyze financial, firm-specific, and especially (i) 

institutional factors and their impact on failure and the acquisition of distressed firms, (ii) while 

concentrating on under-researched emerging economies in Europe. The accent on both issues 

is motivated by the following reasons. 

First, our emphasis on the role of institutions is grounded in assessing a causal link with 

respect to acquisitions. The nexus between institutions and acquisitions is underlined primarily 

by the quality of the legal environment in general. More specifically, disparities in institutional 

background are identified behind the diversity in bankruptcy laws across countries (Claessens 

and Klapper, 2005). With respect to the distress, Claessens et al. (2001) argue that the quality 

of bankruptcy laws affects resolution of financial distress. Acharya et al. (2011) provide a 

theoretical model to show that differences in bankruptcy codes affect the anticipated liquidation 

value of a firm’s assets, which is again a direct outcome of the distress resolution. Other areas 

of law are important for acquisitions as well, since both strong creditor and shareholder rights 

increase the use of bankruptcy, relative to acquisitions, as a mechanism for resolving financial 

distress (Dahiya and Klapper, 2007). In this respect, the institutional impact has been brought 

forth previously by La Porta et al. (1998, 2013), who emphasized the importance of legal rules 

covering the protection of corporate creditors and their enforcement. We elaborate more on a 

theoretical framework related to the role of institutions in Section 2.3. In terms of empirical 

evidence, the importance of the quality of institutions with respect to acquisitions in emerging 

markets is shown by Claessens et al. (2001), Meyer et al. (2009), Chari et al. (2010), Fan et al. 

(2013), and Lebedev et al. (2015). 

Second, entry into emerging markets via mergers and acquisitions represents a relatively 
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new phenomenon because, until the early 1990s, emerging economies frequently imposed 

restrictions on foreign acquirers (Evenett, 2004). Since then, a substantial wave of mergers and 

acquisitions (initiated by firms from developed countries) dramatically raised the foreign 

economic participation in Latin America and East Asia in connection with privatizations and 

the lifting of bans on foreign corporate control (Mody and Negishi, 2001; De Paula et al., 2002). 

In Europe, in the early 1990s, multinational firms from developed economies launched 

numerous acquisitions in connection with massive privatizations of state-owned companies 

during the economic transformation of Central and Eastern European (CEE) countries (Estrin 

et al., 2009; Meyer et al., 2009; Iwasaki and Mizobata, 2018). Recently, the global financial 

crisis (GFC) has hit hard CEE companies (Hanousek et al., 2015), leading many of them into 

financial distress and forcing some to exit the market (Baumöhl et al., 2019; Iwasaki and Kim, 

2020; Iwasaki et al., 2021). Under these circumstances, takeovers by stronger counterparts 

represent a viable solution for restructuring the assets of distressed firms, as a takeover may 

serve as an emergency-resolution mechanism instead of bankruptcy (Stiglitz, 1972). In the 

subsequent account, we further detail our motivation. 

Firms that experience economic or financial distress need to pass through a successful 

turnaround via a category of restructuring (Schweizer and Nienhaus, 2017).1 One specific type 

of restructuring of a distressed firm is the merger of its operations with those of an acquirer 

(Clark and Ofek, 1994). Despite the fact that acquisitions, as a form of takeover and 

organizational restructuring, have long been employed as a tool for resolving financial distress 

(Nesvold et al., 2010), they still offer ample room for research.2 In addition, while there exists 

a limited literature body analyzing factors that impact the acquisition of distressed firms in 

developed countries, the issue remains unexplored with respect to emerging markets. 

In their early work, Pastena and Ruland (1986) analyzed a set of variables with respect to 

their ability to predict the acquisition of distressed US firms. Their results showed a positive 

link between the probability of distressed acquisition and ownership concentration or firm size, 

while a negative link to financial leverage was found. Peel and Wilson (1989) assessed a similar 

 
1 Schweizer and Nienhaus (2017) reviewed literature on corporate distress and turnaround, defined as 
“a decline and recovery from distress.” They also covered operational, managerial, portfolio, and 
financial restructuring. 
2 The terms mergers and acquisitions are often used interchangeably, but in reality, they have somewhat 
different meanings. A transaction that combines two companies and leads to the creation of a new 
company is a merger. A purchase of one firm by another firm, which does not lead to the creation of a 
new firm, is an acquisition. We use the term acquisition, not merger, because business combinations 
involving distressed firms are not usually mergers of firms on equal (financial) footing. 
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topic for UK firms, but they found no link between ownership concentration and firm size or 

acquisition probability. On the contrary, they showed that the choice to acquire a distressed 

company is primarily rooted in the extent of potential synergies and the severity of financial 

distress. In a more recent work, Theodossiou et al. (1996; p. 712) improved the testing strategy 

on a sample of distressed US firms; they showed that “the two most important factors for 

acquiring a financially distressed firm are the sales-generating ability of the firm’s total assets 

and the presence of inefficient management. Insider control appears to be the third most 

significant factor providing support to the hypothesis that insiders generally resist an acquisition 

because of fears of losing their jobs.” Additional factors found to have predictive power are the 

ratio of productive (fixed) assets to total assets, return on fixed assets, and financial leverage. 

Recent contributions to the literature, for example, those of Åstebro and Winter (2012) and 

Miglani et al. (2015), assert predictive power for a similar set of variables. 

Another strand of the literature on distressed acquisitions investigates differences 

between pre- and post-acquisition performance. In these studies, stock prices are frequently 

used as performance measures. In an early work, based on a sample of 55 acquisitions of 

bankrupt US companies, Hotchkiss and Mooradian (1998) provided empirical evidence that 

takeovers can facilitate the efficient redeployment of assets of bankrupt firms. Clark and Ofek 

(1994) analyzed 38 takeovers of distressed US firms and showed that these takeovers are more 

likely to involve firms in the same industry, are less likely to be hostile takeovers than are 

acquisitions in general, and that bidders are unable to successfully restructure targets. Bruton et 

al. (1994) examined 51 acquisitions of financially distressed US firms and found that the best 

performance was observed in cases when acquirers had prior acquisition experience. Their 

results imply that implicit knowledge about the acquisition process, integration of the assets of 

distressed firms, and their management may be key factors for a successful acquisition. 

Broader earlier literature on mergers and acquisitions agreed with findings that an 

acquirer’s gains are usually small or close to zero (see Andrade et al. (2001) and Eckbo (2014) 

for literature reviews). On the other hand, Chari et al. (2010) documented that when foreign 

owners secure effective control of firms in emerging markets, they realize significant and 

positive abnormal returns, capitalizing on asymmetry between the quality of institutions in 

developed and emerging markets. Further, DePamphilis (2019) argued that new evidence in 

recent literature shows acquirers realizing significant abnormal returns for both cash and stock 

purchases of public companies since the economic recovery of 2009. Finally, in a recent 

detailed work aimed at analyzing acquisitions during severe distress, Meier and Servaes (2019) 

compared fire sales to a sample of regular acquisitions. They showed that acquirers who buy 
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assets in fire sales earn excess returns that are two percentage points higher than in regular 

acquisitions. They demonstrated that the identified effect of the fire sales rests in sellers’ 

reduced bargaining power, and they concluded that the welfare losses associated with fire sales 

are smaller than previously thought. The assessment of differences between pre- and post-

acquisition performance is not part of our analysis. Nevertheless, we reviewed some key works 

above, as the issue is related to our analysis.3 

In our paper, we do not assess post-acquisition performance, and we do not use stock 

prices. Instead, we employ granular firm-level data and concentrate on analyzing factors that 

impact decisions to acquire a distressed firm. In our data, we observe distressed and failing 

firms that were subsequently incorporated into stronger firms. After their acquisition, distressed 

firms ceased to exist legally. Consequently, in our analysis, we proceed in two stages that 

correspond to a Heckman two-stage probit model. Specifically, in the first stage, we estimate 

the probability of distressed firm failure by employing a set of variables similar to that used by 

Baumöhl et al. (2019). In the second stage, we employ a probability of acquisition of a 

distressed firm as our dependent variable and analyze factors behind the distressed acquisition. 

These factors constitute a set of explanatory variables motivated by Theodossiou et al. (1996), 

Platt and Platt (2008), and other relevant studies. 

Naturally, the emphasis of our analysis lies in estimates from the second stage, where 

we model the probability of distressed acquisition as a function of specific factors—this is our 

key question of interest. We distinguish among three sets of factors. First, following 

Theodossiou et al. (1996), we include a set of financial performance variables. In accordance 

with the related literature, we hypothesize that better financial performance is linked to less 

need for distressed acquisition. Second, we account for the potential impact of ownership 

structures, legal form, firm size, and age that were empirically shown to influence the 

acquisition process in emerging markets (Fan et al., 2013) as well as in mature markets (Xu, 

2019). Third, we account for differences among countries regarding the quality of their 

institutions and explore their role with respect to acquisitions. Our accent on institutions is 

motivated by the seminal theoretical work of North (1990), who shows that institutions mediate 

an incentive structure that is ultimately linked with transaction costs, and of North (1993), who 

stresses the importance of credible commitment with respect to firm performance. In our 

analysis, we employ institutional factors covering law enforcement, corruption control, and 

 
3 Understanding the nature of transactions that do create significant shareholder wealth is of natural 
significance. 
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financial development. In Section 2.3, we introduce a theoretical framework underpinning the 

institutional setting in more detail. 

For our analysis, we employ a large dataset described in Section 2. The dataset is salient 

for addressing the impact of institutions because it covers 17 European emerging markets that 

are characterized by variations in institutional quality and the legal protection of property rights. 

In any event, in both stages, we model probabilities with sets of theoretically and empirically 

grounded factors that are germane to the probability consequence; these variables are described 

in detail in the data section. 

We contribute to the literature in several ways. First, we provide evidence of the impact 

of a number of firm-specific characteristics and financial indicators on distressed acquisitions. 

Second, we show that better institutions decrease the need for distressed acquisitions. 

Institutions related to quality and the enforcement of insolvency law are especially effective at 

lowering the probability of distressed acquisition. The extent of corruption control and progress 

in banking reform are also strong factors linked to lowering the probability of distressed 

acquisition. Third, the qualitative impact of broadly defined institutions is similar across 

European emerging markets, but institutions tend to have a larger impact on distressed 

acquisitions in less-advanced countries as compared to economically stronger ones. We take 

this as indirect evidence of the diminishing marginal returns of institutions with respect to their 

quality. Fourth, the effect of institutions increased after the global financial crisis (GFC), but as 

the economic situation improves, their impact declines. 

The remainder of the paper is organized as follows. In Section 2, we describe the data, 

variables, and theoretical underpinning with hypothesized impacts. In Section 3, we introduce 

our empirical strategy. In Section 4, we bring forth extensive and detailed results. Section 5 is 

the conclusion.  

 

2 Data coverage, variables, and hypothesized impacts 
With the aim of studying the distressed acquisition of firms and its relationship with country-

level institutional quality, we employ a large dataset of business firms in European emerging 

economies. Our dataset consists of financial, firm-specific, and country-level institutional 

variables. The set of financial and firm-specific variables is extracted from the Bureau van 

Dijk’s Orbis database.4 In Figure 1 and Table 1, we present a comprehensive account of the 

 
4 Orbis is one of the largest company databases, covering more than 300 million companies worldwide; 
as such, it contains a large sample of listed and unlisted companies operating in various industries in 
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numbers and proportions of firms in our dataset. As both sources show, we are able to clearly 

identify the survival status of a total of 247,501 firms (N) in 17 European emerging economies 

from 2007–2019. Of these firms, 23,213 were involved in distressed acquisitions (D). 

Firms in our dataset satisfy two conditions: (i) they were in business at the end of 2006 

(i.e., before the GFC), and (ii) they provided information about their survival status at the end 

of 2019. In terms of regional distribution, we cover firms from: (a) Central European countries 

(Czech Republic, Hungary, Poland, and Slovakia); (b) Eastern European countries (Bosnia and 

Herzegovina, Bulgaria, Croatia, Macedonia, Montenegro, Romania, and Serbia); (c) Baltic 

countries (Estonia, Latvia, and Lithuania); and (d) former Soviet Union (FSU) countries 

(Moldova, Russia, and Ukraine). In terms of economic development, we cover stronger 

countries that are members of the EU as well as less-advanced economies.5 

In addition, and quite importantly, in our sample, we also have information regarding 

each firm’s legal status that enables us to identify (i) when and how a company failed and (ii) 

whether the distressed firm was later merged. Specifically, referring to changes in status 

registered in the Orbis database, it is possible to categorize each entry firm as either (A) a 

company that maintained operations through the observed period without management failure 

(i.e., survivors), (B) a company that was “bankrupted,” “liquidated,” or “dissolved” without any 

subsequent legal status change before the end of the observed period, (C) a company that 

became “dormant” during the observed period, or (D) a company that became “dormant,” 

“bankrupt,” “liquidated,” or “dissolved” with a subsequent legal status change to “merged/taken 

over” within the observed period. In this study, firms that fall into category (D) are classified 

as distressed acquisitions.6 

According to Figure 1 and Table 1, the key observation is that, during the research 

period, about 41.1% of firms failed (F/N; Table 1). Of these, 22.8% were acquired in distress 

(D/F; Table 1). Multiples of the two proportions mean that distressed acquisitions represent 

more than 9.4% of firms in our sample. The proportions signal that the vulnerability of firms in 

 
European emerging economies. Appendix A overviews the Orbis database and describes the procedure 
of compiling our dataset. 
5 The EU members covered in our analysis are (alphabetically): Bulgaria, Croatia, Czech Republic, 
Estonia, Hungary, Latvia, Lithuania, Poland, Romania, and Slovakia. 
6 We did not include firms whose status had changed to “merged/taken over” without any notification 
of management failure in the preceding period in the dataset because these cases may contain “peaceful” 
M&As that were not triggered by the financial distress of the acquired company. We believe that this 
judgment is reasonable because distressed acquisitions tend to take place within one year after the 
management failure of acquired companies. 
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emerging markets is quite high. In Table 1, a more detailed breakdown is provided for firms 

across country groups and widely defined industry sectors. The share of distressed acquisitions 

in failed firms is highest in FSU countries (27.7%), followed by Central European countries 

(16.1%), while Eastern European and Baltic countries exhibit a much lower share (4.6% and 

8.1%, respectively). Across industries, the shares are more level, ranging between 18.8 and 

28.5%. 

Further, in Figure 2, we show that the wave of distressed acquisitions coincides with 

post-crisis developments as the rate of distressed acquisitions climbs from 2007–2010 and then 

recedes, as the potential for viable restructuring via distressed acquisitions diminishes. The 

negative impact of the European sovereign debt crisis can be conjectured based on a single 

jump in 2014. 

In addition to the detailed classification of firms, the Orbis database also provides data 

regarding relevant firm characteristics used in the literature related to financial distress. 

Specifically, we have information regarding each firm’s legal form of incorporation, ownership 

structure, corporate governance structure, financial performance, size, and age. Additional data 

regarding country-level institutional variables are obtained from the European Bank for 

Reconstruction and Development (EBRD) and the Freedom House. We provide details in 

Subsection 2.3. 

In the next subsection, we introduce the rationale for each variable included in our 

models along with its hypothesized impact. Detailed descriptions of the factors analyzed with 

firm distress and acquisitions are provided in Table 2. 

 

2.1 Financial indicators 

Financial performance is measured by several representative variables identified in earlier 

literature as impacting the probability of distress and eventual exit or survival (Baumöhl et al., 

2019). The performance variables are also used as factors behind acquisitions (DePamphilis, 

2019). Specifically, as shown in Table 2, we employ return on assets (ROA), liquidity, 

solvency, and labor productivity. 

Return on assets (ROA) serves as a proxy for a firm’s profitability, and its higher value 

is associated with a lower probability of financial distress and bankruptcy (Görg and Spaliara, 

2014), thus, producing a negative impact on the likelihood of distress (bankruptcy). On the 

other hand, “financially distressed firms with above average profitability may be appealing 

acquisition targets to firms that have means and know how to alleviate their financial distress 
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problems” (Theodossiou et al., 1996, p. 703). In such a case, higher profitability can be linked 

to a positive impact on the probability of acquisition. Similarly, higher liquidity, solvency, and 

labor productivity are also associated with lower probability of financial distress and 

bankruptcy but with higher probability of acquisition. Hence, between the four performance 

measures, there exists a hypothesized negative effect with respect to the probability of distress 

(bankruptcy) and a positive effect with respect to the probability of acquisition among 

distressed firms (Guariglia et al., 2016; Baumöhl et al., 2019; DePamphilis, 2019). 

In line with similar empirical approaches in the literature, we include financial 

performance measures in both stages of our model. Furthermore, the correlation between 

financial performance variables is sufficiently low; see the correlation matrix of the variables 

in Appendix Table A1. Hence, the simultaneous estimation of these variables does not result 

in a multicollinearity issue. 

 

2.2 Legal form, ownership structure, and other firm-specific variables 

In Table 2, we further list a number of firm-specific controls. The choice of variables is 

motivated by their theoretical relevance and the proven empirical impact of firm distress and 

bankruptcy shown by Baumöhl et al. (2019, 2020). 

The legal form of incorporation is represented by the limited liability company and the 

joint-stock company; other corporate legal forms are less frequent in our sample, and we do not 

assess their impact separately. A firm’s corporate legal form is likely linked to its potential for 

firm distress—for example, Harhoff et al. (1998) showed that (West) German firms with limited 

liability exhibited higher growth and lower solvency as compared to other firms with full 

liability (e.g., joint-stock companies). However, the net effects of the legal form with respect to 

distress and acquisition remain ambiguous. 

We further account for firms’ ownership structure and corporate governance, which are 

both often neglected in the related literature. For ownership structure, we construct three 

categories: large (private) shareholders, foreign shareholders, and state ownership. 

The hypothesized effects of large shareholders are often ambiguous, though. For example, 

the alignment hypothesis in Shleifer and Vishny (1986) advocated for the existence of a positive 

relationship between large shareholders and firm distress and bankruptcy. On the other hand, 

the negative relationship between large shareholders and firm failure is explained with the 

expropriation hypothesis in Claessens et al. (2000). Further, a financially distressed firm with 

a large private shareholder might have an incentive for a distressed acquisition as, upon the 
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acquisition agreement, the controlling stake could be transferred easily from the large 

shareholder to a new acquirer. In this case, a large shareholder can be hypothesized to be linked 

to a positive impact on acquisition.  

Since the 1980s, in the literature regarding industrial organization, it has been 

documented that foreign direct investments affect market dynamics. Generally speaking, two 

outcomes are possible: (i) foreign ownership increases overall sector efficiency, causing less-

efficient domestic firms to exit, or (ii) a spillover effect transmits higher productivity to 

domestic firms, allowing them to survive even with increased competition (Franco and Weche 

Gelübcke, 2015). Consequently, we may hypothesize that foreign ownership can be associated 

with superior performance and lower probability of distress and bankruptcy. However, once a 

firm with foreign ownership falls into financial distress, the probability of acquisition might 

increase, as the ownership transfer should face fewer obstacles, allowing for a quick conclusion 

to the transaction and minimizing losses. 

The (dummy) variables representing large shareholding and foreign ownership are not 

mutually exclusive. Nevertheless, we include them both in order to capture different aspects of 

ownership structures. Their joint use does not constitute a problem because their partial overlap 

is only marginal, and their correlation is negligible; in fact, the correlation coefficient between 

the two variables is only 0.102, as shown in Appendix Table A1. 

State ownership was adopted for clear reasons. First, in emerging European markets, the 

state retained some control even after privatization programs were largely completed or during 

re-privatizations (Kočenda, 1999; Kočenda and Hanousek, 2012), and in many countries, the 

state still acts as a large shareholder in key companies (Iwasaki and Mizobata, 2020). 

Furthermore, state ownership tended to be more prevalent in certain industrial sectors, 

specifically in the energy sector (Matuszak and Kabaciński, 2021). It is also plausible that 

states, with their implicit guarantee or for political reasons, prolong the existence of some 

strategic firms. There is also an important link between state ownership, performance, and 

institutions. Szarzec et al. (2021) showed that state-owned enterprises positively contribute to 

growth in countries with good institutions, while their presence impairs the economy when 

institutional quality is low. Finally, in countries with weak institutions and/or poor investor 

protection, residual state ownership can enhance the value of partially privatized firms by 

providing monitoring and protecting dispersed minority shareholders from exploitation by 

controlling private owners (Megginson, 2017). Nevertheless, state ownership is traditionally 

associated with weaker efficiency and, thus, increased probability of distress (positive effect). 

However, state ownership is also linked to a controlling stake that, to some extent, represents 
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real potential for effectively facilitating the ownership transfer of a financially distressed firm 

to a new acquirer (positive effect). 

Following the example of Baumöhl et al. (2019), we include the following corporate 

governance proxies in the first stage of our model: board size, its nonlinear impact, and the 

presence of an international auditor. Hermalin and Weisbach (2003) showed that board size has 

a negative relation to corporate performance.  

We also include a dummy variable on whether a firm is listed on a stock market—linkage 

to the capital market represents a firm’s ability to access external funds and should have a 

positive impact on firm growth and survival (Musso and Schiavo, 2008) while negatively 

impacting the probability of distress. On the other hand, a listed firm in financial distress might 

not be a sufficiently appealing acquisition target due to lengthy delisting procedures, and the 

factor might negatively impact the probability of acquisition. 

Finally, we control for firm size and age. Smaller and younger firms are less diversified 

and possess weaker market power than larger and older firms. Hence, their earnings are likely 

smaller as well. Smaller and younger firms are also often less stable and represent less difficult 

targets for acquirers. Therefore, firm size and age are expected to have a negative impact on the 

probability of financial distress as well as acquisition. Nevertheless, despite the fact that larger 

and older firms fail less often, Klepper and Thompson (2006) argue that the age and size of a 

firm may impact its exit due to other important determinants that were not included in the 

empirical specifications in the first place. 

 

2.3 Institutions and business environments 

The nexus between institutions and distressed acquisition can be illuminated from related 

theoretical and empirical perspectives. In seminal theoretical works, institutions have been 

shown to mediate an incentive structure that is ultimately linked with transaction costs (North, 

1990), and high-quality institutions are indispensable for economic growth, as they facilitate 

efficient transactions among firms, as they improve the credibility of contract commitments, 

which leads to lower transaction costs (North, 1993). In this respect, a credible commitment, 

backed up by a solid legal environment, can be seen as important with respect to firm 

performance that leads to flourishing or bankruptcy. When in distress, a firm may find that a 

takeover by a stronger counterpart represents a potentially better solution for restructuring its 

assets, as a takeover may serve as an emergency resolution mechanism that avoids bankruptcy 
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(Stiglitz, 1972). Distressed acquisition then represents an alternative option to bankruptcy and 

is also subject to the potential impact of the institutions. 

An important mechanism by which institutions propagate also can be described through 

a different transaction costs approach (Acs, 2006; Acs and Szerb, 2007; Acs et al., 2008). In 

this theoretical framework, quality institutions that ensure protection of the law, democracy, 

and national governance or that aim to control corruption reduce firms’ costs associated with 

the regulatory burden and uncertainty. This decreases firms’ probability of distress leading to 

bankruptcy and implicitly impacts an alternative solution in terms of acquisition. 

In terms of distress, Platt and Platt (2008; pp. 130–131) rejected the idea of a single 

global distress model and argued that “profound differences between regions in accounting 

rules, legal practices, environmental laws, and business practices” underscore the diversity of 

ways in which firms in various regions cope with financial distress. The differences voiced by 

Platt and Platt (2008) in reality reflect country differences in terms of business environment, 

level of institutions, and quality of legal practices. With respect to distressed acquisitions, these 

differences might be potentially more important than purely economic variations among 

countries. Moreover, Acharya et al. (2011) provided a theoretical model showing that 

differences in bankruptcy codes affect the anticipated liquidation value of a firm’s assets, which 

is a specific and direct outcome of the distress resolution. In this respect, Claessens and Klapper 

(2005) showed a direct link between disparities in institutional background and the diversity in 

bankruptcy laws. In a similar vein, La Porta et al. (1998, 2013) emphasized the importance of 

legal rules that protect corporate creditors and their enforcement, and Johnson et al. (2002) 

showed that the nature of property rights and the availability of external finance represent 

distinct channels through which institutions affect the economic outcomes of firms. In addition, 

other studies have put forth evidence of the beneficial link between the quality of institutions 

and finance (Claessens et al., 2003; Dahiya and Klapper, 2007; Djankov et al., 2008; Acharya 

et al., 2011). Finally, Égert (2016) showed that better institutions positively affect firm 

productivity and that differences in productivity across countries can be explained, to a 

considerable extent, by cross-country variation in the overall quality of institutions. 

Hence, the evidence derived from the relevant literature points to the existence of two 

key channels that link the institutions to (distressed) acquisitions: one is via legal codes, 

protection rights, and law enforcement; the second is via reforms and a market environment 

that impacts financial performance. In this respect, Claessens et al. (2001), Meyer et al. (2009), 

Chari et al. (2010), Fan et al. (2013), and Lebedev et al. (2015) bring direct evidence regarding 

the importance of the quality of institutions with respect to acquisitions in emerging markets. 
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Furthermore, Blazy and Stef (2020) documented the importance of quality bankruptcy 

procedures, which are also covered in our dataset, for easing and organizing the capital transfers 

of distressed firms in several European emerging markets. There is also solid evidence showing 

that progress in reforms and the cultivation of the institutional environment is linked to 

economic processes in European emerging economies, namely with respect to firm 

performance, efficiency, survival, or recovery from financial distress (Roland, 2000; Meyer et 

al., 2009; Hanousek et al., 2015; Baumöhl et al., 2019; Iwasaki and Kočenda, 2020; Kočenda 

and Iwasaki, 2020; Stef, 2021; Szarzec et al., 2021).7  

Finally, Claessens et al. (2001), Meyer et al. (2009), Chari et al. (2010), and Lebedev et 

al. (2015) provided compelling evidence that asymmetries in the quality of institutions between 

developed and emerging markets are directly important with respect to acquisitions in emerging 

markets. For that, we extend the set of our variables and hypothesize that differences in the 

quality of institutions in individual countries might impact distressed acquisitions to varying 

degrees. Specifically, we consider the following three cases. 

First, we hypothesize that the level of legal requirements and practices in a country 

positively impacts business-related activities. Based on the arguments voiced by La Porta et al. 

(1998, 2013) and Acharya et al. (2011), prudent legal requirements, such as the enforcement of 

asset security during a firm’s insolvency, should lower the need for distressed acquisitions, as 

distressed firms might go through the bankruptcy process relatively quickly. The legal practice 

of compliance with insolvency law should also be linked to a decrease in distressed acquisitions. 

Based on a large body of empirical literature, Altman (1991) argued that solvency (along with 

liquidity, profitability, and leverage) tends to serve as the key identifier of coming bankruptcy. 

As such, solvency, as a strong indicator of impending firm distress, can also be reasonably 

linked to a subsequent acquisition. The importance of a working insolvency regime that protects 

the rights of creditors and avoids the premature liquidation of viable enterprises was also 

stressed in a broad assessment by Claessens et al. (2001). In this respect, the level of compliance 

 
7 Specifically, with respect to distress and firm survival, Baumöhl et al. (2019) showed that the extent 
of corruption control ranks among the most important institutional factors that can be linked to improved 
likelihood that manufacturing and service firms will survive in the market. Further, Kočenda and Iwasaki 
(2020) showed that progress in banking reforms positively affects bank survival, and Iwasaki and 
Kočenda (2020) showed that progress in the liberalization and institutional reform of the enterprise 
sector are linked to the improved survival of service firms. Stef (2021) shows that stronger corruption 
control positively impacts recovery from financial distress in CEE firms. 
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with insolvency law and its enforceability represent major institutional factors that might 

potentially impact the extent of distressed acquisitions in a country, ceteris paribus. 

Based on the surveys of insolvency legislation carried out by the EBRD, we consider 

three measures related to insolvency law: (i) the level of compliance with international 

insolvency standards that quantifies the extent to which the country’s key insolvency legislation 

complies with the most widely accepted international standards adopted, among others, by the 

World Bank and the UN Commission on International Trade Law (UNCITRAL); (ii) the 

extensiveness of the insolvency legal regime that quantifies the implementation of laws on the 

books and how the legislation works together with the available institutional framework; and 

(iii) the enforceability of charged assets that quantifies the legal means for instituting valid and 

enforceable security over assets (EBRD, 2006). Since all three measures are expressed on 

different scales, we normalize them to provide a directly comparable perspective of their 

impact.8 

Furthermore, we perform a principal component analysis to create a comprehensive 

insolvency law index formed from our three measures described above (Appendix Table A2). 

This step has two advantages: we can analyze the aggregate impact of insolvency law–related 

institutions without omitting any particular measure, and we avoid the correlation existing 

between compliance with and the extensiveness of the insolvency law. The first principal 

component, which is extracted from the three individual measures and explains 70% of their 

total variance, is then used in our analysis as a proxy for their aggregate impact. 

Second, we hypothesize that loose corruption control might increase distressed 

acquisitions if, for example, a distressed acquisition is used to prevent asset stripping. This 

argument is in line with that of Lebedev et al. (2015), in that better protection of shareholders’ 

rights means fewer opportunities for controlling shareholders to expropriate minority 

shareholders’ assets. Furthermore, Stef (2021) argues that anti-corruption institutions are able 

to produce positive externalities and, using a large sample of CEE firms, documents that more 

corruption cleansing contributed to the overcoming of financial distress and the restoration of 

 
8 With respect to the issue of enforceability of charged assets, it is specifically stated in the EBRD (2006) 
that “Once the money is disbursed by the creditor and there is a problem with the borrower, the creditor 
should be able to rely on three things: the quality of the legal documentation, the value of the collateral, 
and a speedy and smooth enforcement of the security. The quality of the legal documentation relating 
to security is directly determined by the quality of the legislation underpinning such security instruments 
and the implementation of such legislation by the relevant agencies and by the judiciary” (p .6). See 
Appendix B for background information of the EBRD legal surveys and the insolvency law measures. 
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financial health in CEE firms. For that, we utilize data obtained from the Freedom House 

regarding the extent of corruption control. The original Freedom House index of corruption 

expresses public perceptions of corruption and ranges on a scale of 1 to 7, where 1 represents 

the highest and 7 the lowest level of corruption control (Freedom House, 2018). In our analysis, 

we use adjusted and normalized values that are computed as 7 minus the value of the original 

index relevant for a specific country. 

Third, we hypothesize that the level of banking reforms achieved might be linked to a 

decrease in distressed acquisitions as well. This argument is rooted in the fact that the extent of 

banking reform can be taken as a proxy for the efficiency level of lending practices. An efficient 

banking sector usually does not restrict lending and brings more competition among financial 

institutions. In emerging markets, banking sector reforms are associated with tighter lending 

standards that result in less bank debt in firms’ capital structure, but the effect is less pronounced 

for financially constrained firms (Ağca et al., 2013). In this sense, improvements in the banking 

sector reverberate, with available financial resources being channeled to firms that might 

overcome financial distress that would otherwise lead to acquisition or bankruptcy. This 

argument is in line with the notion that financial development and the presence of alternative 

external sources of financing contribute to growth and reduce the prospect of bankruptcy 

(Musso and Schiavo, 2008; Gagliardi, 2009; Tsoukas, 2011). In order to capture the 

development of the banking sector, we employ the “Banking reform and interest rate 

liberalization” indicator of the EBRD. The indicator ranks the banking sector progress of 

individual countries, in terms of liberalization and institutional reforms, on a scale of 1 to 4+ 

(EBRD, 2007).9 

 

 
9 A score of 1 denotes a little progress beyond the establishment of a two-tier system. A score of 2 marks 
significant liberalization of interest rates and credit allocation and limited use of directed credit or 
interest rate ceilings. A score of 3 represents substantial progress in establishing bank solvency and a 
framework for prudential supervision and regulation, full interest rate liberalization with little 
preferential access to cheap refinancing, and significant lending to private enterprises and a significant 
presence of private banks. A score of 4 means significant movement of banking laws and regulations 
toward standards of the Bank for International Settlements (BIS), well-functioning banking competition 
and effective prudential supervision, significant term lending to private enterprises, and substantial 
financial deepening. Finally, a score of 4+ represents standards and performance norms of advanced 
industrial economies: full convergence of banking laws and regulations with BIS standards and the 
provision of a full set of competitive banking services (EBRD, 2007, p. 211). 
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3 Empirical strategy 

As we stated in the Introduction, our aim is to assess factors that significantly affect the decision 

to acquire a distressed firm. To empirically examine this research objective, we proceed in two 

stages that correspond to a Heckman two-stage probit model. In the first stage, we estimate the 

probability of a distressed firm’s failure with a set of relevant variables. In the second stage, we 

employ a probability of the acquisition of a distressed firm as our dependent variable and 

analyze factors behind the distressed acquisition. In order to capture the initial conditions of 

firms immediately before the analyzed period (2007–2019), we employ a rich set of 

independent variables from 2006 in both stages. This approach makes it possible (i) to 

empirically assess the predictive power of the initial conditions and (ii) to avoid or significantly 

mitigate the issue of potential endogeneity or self-selection (we further deal with the issue by 

using the Heckman two-stage estimation procedure detailed below). A similar approach, with 

respect to initial conditions, was effectively used in analyses related to firm survival in 

European emerging markets (Baumöhl et al., 2019, 2020; Iwasaki and Kim, 2020; Iwasaki and 

Kočenda, 2020; Kočenda and Iwasaki, 2020; Iwasaki et al., 2021), but otherwise the researched 

issues substantially differ. In those studies, quantitative analysis was done based on the Cox 

proportional hazards model (1972), and data of failed firms are analyzed within the framework 

of the survival analysis (Liu, 2012) to assess the impact of various factors on the failure/survival 

probability of failed firms. However, in the present study, we analyze data of firms that 

underwent the restructuralization of their assets in a form of acquisition (under distress), and 

we do so within the framework of a different methodology (Heckman two-stage probit model). 

Finally, the goal of the present paper is also different, as we assess factors affecting decisions 

to acquire distressed firms and not the failure/survival chances of failed firms. 

From an econometric perspective, we consider the decision to acquire a distressed firm 

to be the result of a dichotomous choice: to rescue a distressed firm by acquisition, or not to. 

As argued in the literature, in addition to the heterogeneity bias problem that could be generated 

by this dichotomization, the decision to acquire a distressed firm gives rise to a self-selection 

problem (Van de Ven and Van Praag, 1981). 

We deal with the two econometric issues identified above by employing the Heckman 

two-step procedure, which allows us to estimate equations of the selection model and the 

outcome model simultaneously. Specifically, we estimate the following set of two equations 

that characterizes distress and acquisition models: 

Distress model: 𝑃𝑃𝑃𝑃�𝐷𝐷𝑖𝑖 = 1|𝑍𝑍𝑖𝑖𝑖𝑖� = 𝜇𝜇 + 𝛼𝛼𝑍𝑍𝑖𝑖𝑖𝑖 + 𝜀𝜀𝑖𝑖,                                                            (1) 
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Acquisition model: 𝑃𝑃𝑃𝑃�𝐴𝐴𝑖𝑖 = 1|𝑊𝑊𝑖𝑖𝑖𝑖� = 𝜂𝜂 + 𝛽𝛽𝑊𝑊𝑖𝑖𝑖𝑖 + 𝜆𝜆𝑖𝑖 + 𝜖𝜖𝑖𝑖,                                       (2) 

where, in Equation (1), Di is the dichotomous variable that assigns a value of 1 to firms 

distressed during the observation period of 2007–2019, and Zij is a set of variables that affect 

the probability of financial distress of the i-th firm in the j-th country. Meanwhile, in Equation 

(2), Ai is the dichotomous variable, which equals 1 if a distressed firm is acquired and 0 

otherwise, for each i-th firm; Wij is a set of variables that influence the decision to acquire the 

i-th firm, including the institutional quality in the j-th country; factor λi is obtained from the 

first-stage estimation and controls for sample selection bias; μ and η are constant terms; and εi 

and 𝜖𝜖𝑖𝑖 represent error terms that satisfy the following condition: 

�
𝜀𝜀𝑖𝑖
𝜖𝜖𝑖𝑖� ∼ 𝑖𝑖. 𝑖𝑖.𝑑𝑑.��0

0� , �𝜎𝜎𝜀𝜀
2 𝜌𝜌𝜀𝜀𝜀𝜀

𝜌𝜌𝜖𝜖𝜖𝜖 𝜎𝜎𝜖𝜖2
�� .                                                                                 (3) 

We estimate both distress and acquisition models by the maximum likelihood. As 

Equation (3) indicates, the Heckman two-step model assumes that the error terms of Equations 

(1) and (2) are normally distributed with zero mean and variance and are correlated with each 

other. We test the null hypothesis that ρ = 0 by a likelihood-ratio test, which compares the log 

likelihood of the full model with the sum of the log likelihoods for the selection and outcome 

models (i.e., an LR test of independence of equations). Rejection of the null hypothesis denotes 

that the estimators are not biased by a self-selection problem (Annunziata et al., 2019). In the 

estimation results, we report the Chi-squared statistic of the LR test in addition to the result of 

a Wald test of the null hypothesis that all coefficients are zero. 

 

4 Results 
4.1 First stage: Probability of distress 

In the first stage, we estimate the distress model in specification (1), where the dependent 

variable is the probability of firm failure. Since the primary interest lies in the second-stage 

results, we report the first-stage results in Appendix Table A3 and comment on them only 

briefly, with an emphasis on the results for all 17 countries. 

In terms of the legal form, limited liability apparently represents a more vulnerable form, 

as it is linked to a somewhat higher increase in the probability of distress than joint stock. Larger 

shareholding is a substantial factor linked to a decreased probability of distress, potentially due 

to the greater control it represents, the ability to marshal resources during distress events, and 

higher firm efficiency in general (Hanousek et al., 2015). Further results pertaining to 

ownership structure show that foreign ownership is also linked to a reduced probability of 
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distress, while state ownership produces the opposite effect. The differences resonate with the 

idea that foreign ownership increases overall sector efficiency (Franco and Weche Gelübcke, 

2015), but the finding should be attributed to the well-established empirical fact that state 

ownership of business assets is inherently less efficient than private ownership (Megginson, 

2017).10 Furthermore, the non-commercial goals of state-owned enterprises seem to negatively 

affect their financial performance, as documented for firms operating in the energy sector in a 

number of European countries (Matuszak and Kabaciński, 2021). The conflict between profit 

and non-profit goals might easily bring those firms closer to the danger of financial distress, a 

fact that again corresponds to the increased probability of distress for the state ownership 

category. 

Corporate governance factors display a small effect, in which a larger board of directors 

is linked to a decreased probability of distress, although its impact is reversed when the board 

becomes too large. Engaging an international audit firm is linked to an increased probability of 

distress, potentially because of the strict application of the International Financial Reporting 

Standards (Baumöhl et al., 2019), or due to inherent client (firm) characteristics rather than 

audit quality (Lawrence et al., 2011). 

The overall effects of financial performance indicators and labor productivity show that 

better performance is linked to a decreased probability of distress; the impact is in line with 

results presented by Theodossiou et al. (1996). The exception is that liquidity exhibits an effect 

that is mostly linked with an increased probability of distress, although the effect is small. The 

overall effect is both intuitively plausible and consistent with earlier evidence presented by 

Görg and Spaliara (2014), Guariglia et al. (2016), or Baumöhl et al. (2019), albeit in a somewhat 

different context. Finally, older firms are associated with a mildly decreased probability of 

distress, potentially because of the stability that comes with years (Geroski, 1995; Geroski et 

al., 2010). A firm’s size and listing status generally exhibit insignificant coefficients. Overall, 

the presented results are in line with those of a distress model presented by Baumöhl et al. 

(2019), albeit under a different research framework but for a similar set of emerging economies. 

 

 
10  Kabaciński et al. (2020) challenged the conventional view that state-owned enterprises are less 
efficient than their private counterparts using a large set of Polish companies; Poland has the largest 
share of state ownership in the European emerging markets. 
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4.2 Second stage: Effects of firm-specific variables on the probability of acquisition 

In the second stage, we assess the probability of acquisition by estimating specification (2). 

Before we present specific results, it is important to note that acquired firms differ from 

surviving and nonacquired failed firms (Table 3). Specifically, firms restructured by post-

failure acquisition tend to have higher firm value and show better financial performance as 

compared with firms that were liquidated, dissolved, or that went bankrupt. Obviously, 

distressed acquisition firms have lower firm value and performance than firm survivors. 

Differences in firm value and financial performance show that distressed acquisitions are likely 

to occur in firms that are beyond a certain threshold in terms of those characteristics. 

In the second stage of the Heckman two-step estimation, we estimate a probit model. 

Estimates of positive (negative) coefficients reported in Table 4 represent positive (negative) 

relationships between specific variables and the probability that a distressed firm will be 

acquired. For the purpose of interpretation, a positive (negative) coefficient means that a one-

point change in a variable in question contributes to (restrains) acquisition, and the effect 

depends on the value of a coefficient. For example, a coefficient of 0.1 (-0.1) means that a one-

point change in a specific variable contributes to (curtails) the probability of acquisition by 

10%. It is important to note that, once a firm has already fallen into distress, a distressed 

acquisition represents a way for it to be restructured. For example, an indication of the 

performance ability of an already distressed firm should signal its better prospects for 

restructuring and vice versa. Furthermore, the LR test of independence of equations rejects the 

null hypothesis that ρ = 0 at the 1% significance level in all six models, thus, strongly supporting 

the estimation strategy of employing the Heckman two-step procedure to estimate the 

acquisition equation (2).11 

In terms of specific results, the size of the impact differs according to the specific legal 

form of a firm. The probability of a distressed acquisition declines for a limited liability 

company, but the effect is smaller than in the case of a joint-stock company. This result makes 

sense intuitively, as a limited liability company in the case of a takeover faces potentially fewer 

red-tape obstacles than does a joint-stock company that has a more complex legal structure. 

 
11 Appendix Table A4 reports a model with country-fixed effects and models, in which standard errors 
are clustered by country or industry, for robustness check (columns 1–3). Although some variables are 
sensitive to such differences in model specifications, the findings obtained from estimates of firm-level 
variables are largely unchanged. 
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Ownership structure is also found to be relevant with respect to acquisitions. The 

presence of a large shareholding structure can be seen as contributing to the probability of 

acquisition. Large shareholding means that a controlling stake can be transferred relatively 

easily once a firm is in financial distress, and acquisition represents a viable option for its 

restructuring. Both foreign and state ownership can also be linked to a rise in the probability of 

acquisition, but to different extents and depending on the selection of institutional variables. It 

is also, albeit indirectly, in line with the findings of Fan et al. (2013), who showed that distressed 

private companies are more sensitive to discipline and adjust their operations accordingly, as 

their sample of private companies includes foreign firms, along with domestic private firms and 

joint ventures. The positive effect of state ownership is in line with our prior contention that the 

state can use its controlling stake to ensure a smooth transfer to a potential acquirer. 

Performance and productivity indicators exert uniformly positive impacts on the 

probability of acquisition, despite the fact that the coefficients are rather small. However, this 

is understandable because they are linked to firms that are in financial distress in the first place. 

Hence, any improvement in their financial performance is expected to be rather small as well. 

Financial ratios (ROA, liquidity, and solvency) seem to be the most important performance 

factors behind acquiring distressed firms. In contrast, labor productivity has a weaker impact, 

as the associated coefficients are smaller and lack statistical significance, in some cases. The 

overall outcome resonates well with the financial literature, as more profitable firms represent 

easier targets for effective restructuring (DePamphilis, 2019). Likewise, firms that are relatively 

more solvent and rely more on their own resources are more attractive for acquisition, as their 

capital structure is more stable and does not impact their market value (Theodossiou et al., 

1996). Similar arguments can be paired with the effect of a higher liquidity ratio with respect 

to a higher probability of acquisition. These results are in line with the hypothesized effects and 

correspond to the related findings as presented by Åstebro and Winter (2012) and Miglani et al. 

(2015). Correlation among performance indicators is low (Appendix Table A1) and does not 

constitute a potential problem with respect to the reported results. 

The fact that a firm is listed on the stock market is linked to a decrease in the probability 

of distressed acquisition, potentially because of expected bureaucratic complications related to 

the delisting of a firm from the stock market. This result intuitively correlates with the fact that 

capital markets in many researched countries are still far from well-established and suffer from 

low levels of liquidity, capitalization, and transparency. 

Larger firms are connected with a higher probability of acquisition, although the size of 

the associated coefficients is quite small. Hence, the economic effect of firm size seems to be 
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rather superficial, which is in contrast to results presented earlier by Pastena and Ruland (1986) 

but in accord with the findings of Peel and Wilson (1989). This evidence means that firm size, 

in terms of asset volume, is less important for the acquiring firm than is the profitability of those 

assets (ROA). This conclusion closely correlates with that of Theodossiou et al. (1996), who 

showed that the sales-generating ability of a firm’s total assets is one of the most important 

factors for acquiring a financially distressed firm. Finally, older firms are linked to a lower 

probability of acquisition, as their age represents more resistance to restructuring changes. The 

result is consistent with the evidence of Loderer and Waelchli (2011), who showed that old 

firms in distress have trouble finding merger partners. 

As a next step, we further exploit the cross-sectional heterogeneity of our granular data 

and explore the impact of a set of alternative but highly relevant firm-specific variables. 

Specifically, we examine the role of leverage in distressed acquisitions (Theodossiou et al., 

1996) and that of the type of assets. We replace the four original performance indicators with 

two leverage variables and two asset-type variables and estimate our baseline model. Results 

are presented in Appendix Table A4 (columns 4–6). The effect of intangible assets seems to 

be mixed because (statistically significant) coefficients of similar magnitude exhibit alternate 

signs. However, a net effect indicates that a higher proportion of intangible assets is linked with 

a lower probability of distressed acquisition, potentially because assets of immaterial nature do 

not represent sufficiently lucrative motivation under circumstances of distress. On the other 

hand, a larger proportion of fixed assets seems to make a firm more attractive for acquisition. 

Hence, not only the material nature of assets but also the larger size of a firm can be taken as 

factors contributing to distressed acquisition (a larger proportion of fixed assets usually 

correlates with a firm’s larger size). Furthermore, in terms of leverage, the evidence is 

inconclusive for a ratio of total debts to total assets, due to the statistical insignificance of 

coefficients. However, a larger proportion of long-term liabilities (in a firm’s total liabilities) 

consistently decreases the appeal of firm to be acquired. The result is quite intuitive: more-

leveraged firms are less attractive for acquisition because acquiring companies avoid highly 

leveraged firms, since these alter their optimal capital structure, resulting in their lower market 

value (Theodossiou et al., 1996). In this respect, the long-term nature of the debt is not a 

favorable factor either. The above set of results based on alternative firm-specific characteristics 

provides additional insights that are also broadly in line with the hypothesized effects and that 

correspond to the related findings presented by Åstebro and Winter (2012) and Miglani et al. 

(2015). Since the impact of the set of original non-performance firm-specific variables as well 

as that of institutions is not altered, the above step serves also as a robustness check. 
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4.3 Second stage: Effects of institutions relevant for distressed acquisitions and robustness 

checks 

Individual country-specific effects of three insolvency law factors are presented separately in 

Table 4, columns 1–3. Since all three factors are normalized, the coefficient values provide a 

direct comparison: the level of compliance with international insolvency standards and the 

extent of the application of insolvency legislation exhibit comparably similar and very strong 

impacts that are linked to less probability of distressed acquisition. The third factor, the 

enforceability of charged assets, exhibits an effect that is significant, but the associated 

coefficient is smaller than in the previous two cases; this means that the specific factor is linked 

to a comparably smaller decrease in the probability of acquisition. The inference from these 

findings is that the broader concepts of institutional quality related to insolvency laws are 

clearly important factors for acquiring firms—even more critical than the level of practical 

administration for the recovery of financial resources tied up in legal bankruptcy proceedings. 

This finding also resonates well with the importance of legal rules protecting corporate creditors 

and their enforcement, as evidenced in La Porta et al. (1998, 2013). 

In accordance with the individual results, the impact of the comprehensive insolvency 

law index (CIL index) is strong, statistically significant, and exhibits the hypothesized impact, 

in that a higher level of the institutions relevant for ensuring the quality and enforcement of 

insolvency law correlates with a generally lower probability of distress acquisition (Table 4, 

column 4). Furthermore, the extent of corruption control and progress in banking reform can 

also be seen as strong factors linked to lowering the probability of distressed acquisition (Table 

4, columns 5–6). While the impact of corruption control seems to be on par with the aggregate 

impact of insolvency-law institutions, the effect of banking reform is slightly lower. 

Nevertheless, we conclude that the impact of institutions on distressed acquisitions is both 

statistically and economically significant and is broadly in accord with the related empirical 

evidence of Claessens et al. (2001), Meyer et al. (2009), Chari et al. (2010), Fan et al. (2013), 

and Lebedev et al. (2015) with respect to acquisitions and of Baumöhl et al. (2019) with respect 

to firm survival. 

 In order to verify the robustness of our results on the impact of institutions, we perform 

a series of robustness checks. The impact of various factors, and especially institutions, may 

vary across industries. For this reason, we estimate our baseline model with firms grouped 

according to the NACE Rev. 2 classification. We form five groups: agriculture, forestry, and 
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fishing (Section A); mining, energy, and manufacturing (Sections B–E); construction (Section 

F); nonfinancial services (Sections G–J, L–S); and financial services (Section K). Estimation 

results provided in Table 5 show that the impact of the CIL index is relatively level across 

industries. However, a detailed inspection reveals that it is strongest in agriculture, forestry, and 

fishing, and weakest in the mining, energy, and manufacturing. Furthermore, as compared to 

the CIL index, corruption control has a more substantial impact on distressed acquisitions, while 

banking reform can be seen as somewhat less effective. Still, both measures contribute to 

lowering the probability of distressed acquisition; the impact of corruption control is especially 

strong in the construction industry (Table 5, column 8) and in agriculture, forestry, and fishing 

(Table 5, column 2). A slightly lower effect is seen in nonfinancial services, followed by 

mining, energy, and manufacturing (Table 5, columns 11 and 5, respectively). Banking reform 

demonstrates similar but smaller effects, as compared to corruption control. Both factors are 

statistically insignificant in the financial services sector. We conclude that sectoral specifics do 

come into play, but industry differences do not materially affect our baseline results. 

Furthermore, in Figure 2, we show the dynamics of failed firms in the researched 

countries, along with the rate of firm restructuring via distressed acquisition. The key 

observation is that, after the steep post-2007 increase, the rate of distressed acquisitions has 

declined remarkably in recent years. The 2007–2008 global financial shock not only struck a 

fatal blow to poorly performing firms but also pushed many healthy firms to financial distress 

and failure. The data in Figure 2 may indicate that distressed acquisitions are actively used as 

a tool to restructure firms damaged by an exogenous economic shock. But how does the effect 

of institutions evolve over time? To obtain more insight, we estimate our model on a yearly 

basis and show the dynamic impact of institutions on distressed acquisitions (Table 6). For this 

assessment, we use the CIL index as an aggregate measure of insolvency law factors, plus 

proxies for the level of corruption control and banking reform. In Table 6, these three 

institutional variables are estimated individually, but with firm-level variables, as in the 

baseline model. The majority of coefficients exhibit the hypothesized effect and show that better 

institutions relevant to acquisition decrease the probability of acquisitions. The combined 

impact of the insolvency law factors represented by the CIL index increased steadily after the 

global financial crisis but seemed to lose momentum after 2015. Thereafter, the coefficients are 

rather small, and the impact of these legal institutions becomes economically marginal. The 

impacts of corruption control and banking reform follow a pattern that is quite similar until 

2015. From 2017, corruption control slightly increases the probability of distressed acquisition, 

while the same impact can be seen for banking reform from 2016. However, these effects are 



23 
 

insignificant, in an economic sense, due to the small size of relevant coefficients. Overall, the 

role of institutions seems to be more decisive in connection with a period of severe economic 

development and, temporarily, afterward. This finding makes sense intuitively, as during a 

crisis, better corruption control can help keep standard bankruptcy procedures working; 

furthermore, a number of countries in our sample established their anti-corruption agencies 

shortly before the GFC or at the beginning of the post-crisis period (Stef, 2021). On the other 

hand, as the quality of institutions improves in the researched countries as a whole, the impact 

of institutional quality might also exhibit diminishing returns over time. 

Finally, as a robustness check and information complementary to the dynamics 

presented in Table 6, we also perform an additional estimation of the baseline model with the 

representative country-specific macro-financial indicators instead of institutional factors. The 

results presented in Appendix Table A4 (columns 7–9) show that country-specific economic 

growth and inflation are linked with increased probability of distressed acquisitions, albeit on 

the margin of statistical significance, and that the impact of economic growth is also weak in 

the economic sense. Higher inflation seems to represent a factor that makes acquisitions more 

attractive, possibly due to the potential decrease in the real value of assets over a lengthy 

bankruptcy procedure. On the other hand, country-specific financial depth (liquid 

liabilities/GDP) is linked with decreased probability of distressed acquisitions; as the amount 

of liquid liabilities in an economy increases, acquisitions of distressed firms become less 

attractive. The above results also account for the aggregate macroeconomic conditions or stages 

of a business cycle, albeit imperfectly, due to the limited number of controls. Therefore, we 

accentuate the results presented in Table 6, as in the underlying specifications, we include 

institutional variables (along with firm-specific ones). We effectively control for economic 

development over time by estimating our model for successive years, for which we also adjust 

the number of analyzed firms. This approach allows us to provide direct results regarding the 

effect of institutions over time. 

In the next step, we assess whether the effects of institutions vary across countries. For 

that, we estimate our model to perform a robustness check based on key country groups. The 

results are reported in Appendix Table A5. First, we exclude Russia from the full sample 

because the country has the largest share of observations regarding distressed acquisitions. 

Russia is excluded to see whether its high proportion might affect the baseline results. When 

we compare specific coefficients from the reduced sample (Appendix Table A5, columns 1–

3) with the baseline results (Table 4, columns 4–6), we see that the impact of institutions in the 

full sample is somewhat larger than that in the reduced sample; however, Russia alone, despite 
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its high representation in our sample, does not drive the qualitative aspect of our results. In full 

as well as reduced samples, a higher level of institutions contributes to a reduced probability of 

distressed acquisitions. In Russia alone, however, the role of institutions seems to be more 

important. 

In the next step, we estimate a subsample formed only from firms in EU member 

countries (Appendix Table A5, columns 4–6) because it is likely that non-EU states are less 

developed in terms of institutional quality, and this might affect our results. Again, a 

comparison with our baseline results (Table 4, columns 4–6) shows that excluding the non-EU 

countries does not qualitatively alter the baseline findings. However, interesting evidence 

emerges. The extent of corruption control seems to be equally important in the full sample 

(Table 4, column 5), as well as the sample without non-EU states (Appendix Table A5, column 

5). On the other hand, the impact of aggregate institutions and banking reform is less important 

in EU members (Appendix Table A5, columns 4 and 6) than in the full sample (Table 4, 

columns 4 and 6). We interpret this finding to be further evidence of the higher level of 

institutions and banking reform progress in EU members as compared to non-EU countries, but 

both groups exhibit similarly weak corruption control. Finally, we exclude the newest EU 

members (Bulgaria, Croatia, and Romania) from the sample of those that joined the EU in 2004 

(Appendix Table A5, columns 7–9), as the three somewhat less-reformed economies might 

affect results.12 Again, a comparison with our baseline evidence (Table 4, columns 4–6) shows 

that the exclusion of those three countries does not qualitatively alter the baseline results. Still, 

the effect of institutions is, in general, less pronounced in the subsample of firms from the seven 

most advanced countries researched (Appendix Table A5, columns 7–9) than in the EU 

subsample (Appendix Table A5, columns 4–6) or the full sample (Table 4, columns 4–6). 

Based on evidence from the robustness checks, we conclude that individual countries do not 

seem to qualitatively affect the baseline results of the impact of institutions on distressed 

acquisitions.  

As another inference from the above results, we conjecture that institutions have greater 

impact on distressed acquisitions in less-advanced countries (FSU and Balkan states) than in 

economically stronger ones (Central Europe and the Baltics). This difference might be due to 

weaker legal institutions relevant to firm bankruptcy and the liquidation of company assets in 

less-advanced countries. Because it is costlier and/or more time-consuming to deal with 

 
12 The countries that joined the EU on May 1, 2004, and that we cover in our analysis are the Czech 
Republic, Estonia, Hungary, Latvia, Lithuania, Poland, and Slovakia. 
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management failures in accordance with the law and other regulations, companies and investors 

in less-advanced countries might prefer to solve problems on their own via distressed 

acquisitions, without the involvement of courts and government. In other words, in less-

advanced countries, distressed acquisitions might function as a substitute for weak formal 

institutions. Finally, the lesser impact of institutions in more advanced countries with higher 

levels of institutions provides indirect evidence of their diminishing marginal returns, as the 

effect of institutions is larger (smaller) for countries where the quality of broadly measured 

institutions is lower (higher). 

 

5 Conclusions 
In this paper, we analyze what factors impact acquisitions of distressed firms in European 

emerging markets during and after the GFC (2007–2019). We identify 23,213 distressed 

acquisitions in a total of 17 European economies (alphabetically): Bosnia and Herzegovina, 

Bulgaria, Croatia, Czech Republic, Estonia, Hungary, Latvia, Lithuania, Macedonia, Moldova, 

Montenegro, Poland, Romania, Russia, Serbia, Slovakia, and Ukraine. Furthermore, we use a 

number of theoretically and empirically motivated factors, including financial ratios, indicators 

related to legal form, ownership structure, and other firm-specific variables. We also use several 

measures that characterize the quality level of institutions in each country. Our highly salient 

data enable us to assess a wide array of factors in European emerging markets that are 

characterized by differences in economic development, as well as variations in terms of 

institutional quality and the legal protection of property rights. 

In our empirical assessment, we proceed in two stages that correspond to a Heckman 

two-stage probit model. In the first stage, we estimate the probability of distressed firm failure 

with a set of relevant variables. In the second stage, we employ a probability of acquisition of 

a distressed firm as our dependent variable and analyze factors behind the distress acquisition, 

which is at the center of our analysis. This procedure allows us to estimate equations of the 

selection model and the outcome model simultaneously.  

Results from the first stage are broadly in line with those of a distress model presented 

in relevant empirical literature. Results from the second stage indicate that firm-specific factors 

exhibit mainly hypothesized effects. In terms of firm performance, financial ratios (ROA, 

liquidity, and solvency) plus labor productivity seem to be the most important performance 

factors behind acquiring distressed firms, as firms that are more profitable, liquid, solvent, and 

productive represent easier targets for effective restructuring. 
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It is clearly seen that better institutions decrease the need for distressed acquisitions. 

Specifically, institutions related to insolvency law factors are important, in that a better level of 

compliance with international insolvency standards and the extent of the application of 

insolvency legislation both strongly decrease the probability of distressed acquisition. The 

broad concept of institutional quality related to insolvency laws is also in line with the 

importance of legal rules protecting corporate creditors and ensuring enforcement. The extent 

of corruption control and progress in banking reform are also strong factors linked to lowering 

the probability of distressed acquisition. The impact of broadly defined institutions does not 

qualitatively differ across countries, but it somewhat varies across country groups, in that 

institutions exhibit a greater impact on distressed acquisitions in less-advanced countries as 

compared to economically stronger ones. The findings can be taken as indirect evidence for the 

existence of diminishing marginal returns of institutions with respect to their quality. 

We also find that the effect of institutions increased after the GFC, but as the economic 

situation improved, their impact declined. This particular result is even more important today 

as the coronavirus crisis evolves around the globe. We might expect an increased role of 

institutions for firm-level development as the crisis unveils the fragility of economic units and 

their need for solid ground in the form of strong and well-functioning institutions. 
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Appendix A 

Orbis Database and Our Sampling Approach 
 

This study uses the Orbis firm-level database, which is the main product of Bureau van Dijk 

(BvD) Electronic Publishing. The broad coverage, comprehensiveness, and detailed 

information within the database represent its worldwide well-recognized and key advantages 

(Kalemli-Ozcan et al., 2019; Alter and Elkedag, 2020). According to the BvD, the database is 

rapidly growing and currently contains more than 300 million companies around the globe. This 

appendix briefly describes the database and our data compilation approach. 

Orbis contains firms’ descriptive information, financial statements, news, market research, 

ratings, scanned reports, ownership information, and M&A data. Information comes from 

governmental organizations and local information providers (IPs). Hence, the coverage and 

representativeness of the dataset for each country depend on different requirements and criteria 

for filing accounts with state registration organizations (Orbis, 2019).  

Based on the 2006/07 archive (BvD historical vintage/historic disk), we selected 

companies from 17 European emerging economies that were active at the end of 2006. Then, 

we traced subsequent changes in their status using the 2019/12 archive. We manually linked 

these historical vintages through nine-digit and eleven-digit unique firm identifiers (BvD ID) 

in the same way as done by Kalemli-Ozcan et al. (2019). Overlapping data and companies that 

are not traceable due to missing data or changes in identifiers were dropped. Orbis also removes 

non-reporting companies from the database.  

An initial search reveals that the BvD 2006/07 archive contains data on 2,833,567 

companies in 17 researched countries, but the number is reduced to 247,501 companies that can 

be traced until the end of 2019. In the case of Russia, for example, about 600,000 active private 

(commercial) companies were registered with the state authority by the end of 2006. It can be 

assumed that Orbis covers 40% of these. We have 112,145 Russian companies in our dataset, 

accounting for approximately 50% of the Orbis dataset. This coverage is sufficiently broad. 

Appendix Figure A1 shows the distribution of our sample firms. Panel (a) of the figure 

indicates that, in our dataset, the number of firms with 20 employees or fewer is relatively small 

compared to firms of other sizes, although small businesses (i.e., companies with 49 employees 

or fewer) have a large share (41%). From Panels (b) and (c), it is confirmed that the distribution 

of the total sales and total assets is close to the normal distribution. Additionally, as displayed 
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in Panel (d), the sectoral composition of our sample corresponds well with that of the actual 

one in 17 target countries. 

 

[Appendix Figure A1 here] 
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Appendix B 

Background on the Institutions Represented by the Insolvency Law Variables 
 

As described in Subsection 2.3, we employ three EBRD indices characterizing the quality of 

insolvency law in order to empirically analyze country-level determinants of distressed 

acquisitions in European emerging markets. The original country scores for (i) compliance with 

insolvency law, (ii) extensiveness of insolvency law, and (iii) enforceability of insolvency law 

were derived from EBRD insolvency-related studies, which comprised the Insolvency Sector 

Assessment and the Legal Indicator Survey on Insolvency (EBRD, 2006). In the above studies, 

legal experts investigated the insolvency law regimes in 27 Central and East European countries 

and former Soviet states in an exhaustive and comprehensive manner and provided a bird’s-eye 

view of the region from this perspective. 

The Insolvency Sector Assessment was designed to measure the extent to which a country’s 

key insolvency legislation complied with the most widely accepted international standards 

adopted by the World Bank and the UN Commission on International Trade Law. The 

assessment focused mainly on (a) commencement of proceedings, (b) treatment of estate assets, 

(c) treatment of creditors, (d) reorganization processes, and (e) terminal/liquidation processes. 

Furthermore, according to the degree of compliance with international standards and best 

practices based on the above five viewpoints, the assessment classified the surveyed countries 

into five categories, ranging from very low to very high compliance. The results disclosed that 

the differences in the development level of the insolvency law regimes across the countries 

were greater than expected. Although some of the 17 countries included in our analysis 

achieved high or medium compliance (e.g., Czech Republic, Poland, Romania, Serbia), many 

other countries fell into the categories of low or very low compliance (e.g., Latvia, Slovenia, 

Ukraine). It was also revealed that no country attained the level of very high compliance. 

The Legal Indicator Survey on Insolvency paid special attention to the implementation of 

insolvency-related laws, including timeliness, predictability, and the efficiency of the 

insolvency procedure. In this survey, the EBRD collaborated with private practitioners working 

in the relevant countries, ranging from lawyers of international law firms to independent legal 

consultants, with two separate scenarios: First, where insolvency proceedings are started by a 

creditor, and second, where such proceedings are started by a debtor. Based on their 

assessments, the extensiveness and enforceability of insolvency law were scored on a hundred-

point scale. The survey results emphasized the presence of remarkable variance among 
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countries, just as in their compliance with international standards. In fact, the new EU member 

states tend to receive higher scores in general, but there are some exceptions (e.g., Hungary, 

Lithuania). On the other hand, the scores for non-EU member countries and former Soviet states 

were low, on average, but the evaluations of some countries were comparable to those of 

Central European countries (e.g., Armenia, Moldova). The original country scores for 

compliance, extensiveness, and the enforceability indices for the target countries in this paper 

are illustrated in Appendix Figure A2. As Table 3 indicates, there is an indisputable tendency 

for distressed acquisitions to take place in countries that exhibit lower insolvency variable 

country scores. 

Although the above-mentioned two legal surveys were mainly based on the results of the 

2004 field studies, EBRD experts stated that the situation in 2006 is well represented (EBRD, 

2006). Furthermore, a similar assessment, albeit from a different angle and produced in a 

different period, is available with respect to the bankruptcy codes in individual countries from 

the World Bank (2013). Finally, similar scores as those reported in the EBRD studies can be 

obtained for individual countries with respect to confidence in the quality of contract 

enforcement and property rights (rule of law indicator) from the World Bank database of 

Worldwide Governance Indicators. 

 

[Appendix Figure A2 here] 
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Figure 1. Survival status of 247,501 firms in 17 European emerging economies at the end of 2019
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Figure 2. Dynamics of firm failure and distressed acquisitions in 17 European emerging economies during the period from 
2007 to 2019

Note : The left axis is the number of failed firms, while the right axis is the share of distressed acquisitions in failed firms.
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Table 1. Survival status of 247,501 firms and share of distressed acquisitions in failed firms in 17 European emerging economies, 2007–2019

Total  failed 
firms                  

(F=B+C+D)

Bankruptcy, 
liquidation, 
dissolution             

(B)

Dormant         
(C)

Distressed 
acquisition            

(D)

All 17 European emerging economies 247,501 145,669 101,832 74,642 3,977 23,213 0.411 0.228

Breakdown by country group

Central European countriesb 41,395 31,618 9,777 7,235 969 1,573 0.236 0.161

East European countriesc 43,040 29,327 13,713 12,373 715 625 0.319 0.046

Baltic countriesd 10,634 7,109 3,525 3,190 51 284 0.331 0.081

FSU countriese 152,432 77,615 74,817 51,844 2,242 20,731 0.491 0.277

Breakdown by sector (NACE Rev. 2 section)

Agriculture, forestry, and fishing (Section A) 16,990 11,498 5,492 3,808 130 1,554 0.323 0.283

Mining, energy, and manufacturing (Sections B–E) 71,759 46,466 25,293 19,554 949 4,790 0.352 0.189

Construction (Section F) 29,937 15,194 14,743 11,392 574 2,777 0.492 0.188

Nonfinancial services (Sections G–J, L–S) 125,967 71,051 54,916 38,953 2,267 13,696 0.436 0.249

Financial services (Section K) 2,848 1,460 1,388 935 57 396 0.487 0.285
Notes :
a Denotes share of failed firms in firms operating at the end of 2006
b Czech Republic, Hungary, Poland, and Slovakia
c Bosnia and Herzegovina, Bulgaria, Croatia, Macedonia, Montenegro, Romania, and Serbia
d Estonia, Latvia, and Lithuania 
e Moldova, Russia, and Ukraine

Source : Bureau van Dijk (BvD) Orbis database (https://webhelp.bvdep.com)

Share of 
distressed 

acquisitions 
in failed firms 

(D/F)

Number of 
firms 

operating at 
the end of 

2006                      
(N)

Number of 
surviving 

firms 
(survivors) by 

the end of 
2019             
(A)

Failure ratea 

(F/N)

Number of failed firms by the end of 2019



Table 2. Definitions and descriptive statistics of dependent variables used in the empirical analysis

Mean S.D. Median

Firm-specific variables

Joint-stock company Dummy variable for open joint-stock companies 0.193 0.395 0

Limited liability company Dummy variable for limited liability companies 0.555 0.497 1

Large shareholding Dummy for firms with a dominant and block shareholder(s) 0.806 0.396 1

Foreign ownership Dummy for ultimate ownership of foreign investors 0.042 0.201 0

State ownership Dummy for ultimate ownership of the state 0.052 0.221 0

Board size Number of recorded members of the board of directors 1.862 2.169 1

International audit firm Dummy for firms that employ an international audit firm as external auditor 0.013 0.115 0

ROA Return on total assets (%)a, b 0.445 3.468 0.100

Liquidity Liquidity ratio (%)b, c 0.209 1.022 0.000

Solvency Solvency ratio (%)b, d 0.201 5.107 0.346

Labor productivity Natural logarithm of operating revenue per employee in Eurosb 1.411 6.066 0.000

Listed on stock market Dummy for listed firms 0.021 0.142 0

Firm size Natural logarithm of total assets in Eurosb 21.404 104.404 1.259

Firm age Years in operation since the company's establishmentb 0.144 2.342 0.000

Institutional variablese

Compliance with insolvency law Normalized value of the EBRD indicator of the level of compliance with international insolvency standards -0.240 0.948 0.000

Extensiveness of insolvency law Normalized value of the EBRD indicator of the extensiveness of insolvency legal regimes -0.267 0.878 -0.030

Enforceability of insolvency law Normalized value of the EBRD indicator of the enforceability of charged assets -0.496 0.779 -1.067

Comprehensive insolvency law index First principal component score of the three insolvency law variables abovef -0.005 1.450 0.564

Corruption control Adjusted and normalized value of the Freedom House index of corruptiong -0.676 0.994 -1.419

Banking reform Normalized value of the EBRD index of banking sector reform -0.472 0.832 -0.609

Alternative variablesh

Economic growth Real GDP growth rate (%) 7.160 1.083 7.400

Inflation Change in comsumer price index (%) 7.793 2.903 9.100

Financial depth Liquid liabilities to GDP -0.507 0.942 -1.180

Intangible assets/total assets Intangible assets to total assetsb 0.023 0.075 0.000

Fixed assets/total assets Fixed assets to total assetsb 0.037 0.440 0.033

Long-term liabilities/total liabilities Long-term liabilities to total liabilitiesb 0.183 0.563 0.000

Total debts/total assets Total debts to total assetsb -0.002 0.026 0.000

a Computed using the following formula: (profit before tax/total assets) × 100
b Industry-adjusted value based on the method proposed by Eisenberg et al. (1998)
c Computed using the following formula: ((current assets - stocks)/current liabilities) × 100
d Computed using the following formula: (shareholder funds/total assets) × 100
e Descriptive statistics are computed using firm-level observations.
f Appendix Table A2 reports the estimation results of the principal component analysis.
g Computed as 7 minus the value of the original index, which ranges between 1.00 (best) and 7.00 (worst) 
h Used for a robustness check in Appendix Table A5

Variable name Definition
Descriptive statistics

Source : Country-level data from compliance with insolvency law to financial depth was obtained from the EBRD (2006) and the websites of the Freedom House, EBRD, and World Bank 
(https://freedomhouse.org/; http://www.ebrd.com/home; https://data.worldbank.org). Firm-level raw data was extracted from the Bureau van Dijk (BvD) Orbis database (https://webhelp.bvdep.com).  

Notes : The independent variables capture the firm and country-wide initial conditions in 2006 for firm failures and distressed acquisitions observed during the period of 2007–2019. The correlation matrix of the 
variables from joint-stock company to banking reform is reported in Appendix Table A1. Due to the lack of country-level data, Montenegro is excluded from empirical analysis.



Table 3. Univariate comparison between companies with different survival statuses 

Variable name

Mean Median Mean Median Mean Median

Firm-specific variables

Joint-stock company 0.204 0 0.187 0 0.146 0 230.150 *** 686.976 *** 214.657 *** 14.351 *** 14.351 ***

Limited liability company 0.528 1 0.585 1 0.629 1 615.960 *** 50.706 *** 908.122 *** -11.862 *** -11.862 ***

Large shareholding 0.850 1 0.727 1 0.780 1 2505.490 *** 5200.000 *** 2306.351 *** -16.062 *** -16.062 ***

Foreign ownership 0.053 0 0.024 0 0.035 0 536.150 *** 14000.000 *** 129.402 *** -9.146 *** -9.146 ***

State ownership 0.055 0 0.037 0 0.076 0 330.740 *** 5500.000 *** 96.843 *** -25.012 *** -25.012 ***

Board size 2.082 1 1.602 1 1.317 1 2049.070 *** 11000.000 *** 5225.420 *** 21.418 *** 15.721 ***

International audit firm 0.017 0 0.005 0 0.019 0 271.220 *** 29000.000 *** 21.506 *** -19.844 *** -19.844 ***

ROA 0.871 1.243 -0.212 -1.364 -0.046 -1.221 2523.220 *** 87.753 *** 5262.776 *** -6.148 *** -6.196 ***

Liquidity 0.287 0.212 0.069 -0.265 0.187 -0.141 1046.760 *** 1100.000 *** 2690.910 *** -15.708 *** -13.360 ***

Solvency 1.105 2.759 -1.321 -3.242 -0.479 -2.522 5660.220 *** 126.208 *** 10136.367 *** -21.908 *** -20.476 ***

Labor productivity 1.742 1.018 0.949 -0.732 0.923 -1.162 464.560 *** 566.188 *** 992.364 *** 0.577 6.092 ***

Listed on stock market 0.026 0 0.016 0 0.003 0 320.040 *** 30000.000 *** 38.833 *** 15.115 *** 15.114 ***

Firm size 26.261 8.942 13.772 -8.795 16.334 -9.948 363.030 *** 39000.000 *** 989.064 *** -5.020 *** 1.782 *

Firm age 0.503 1.000 -0.313 -1.414 -0.640 -1.414 4596.390 *** 670.225 *** 9987.427 *** 19.596 *** 17.081 ***

Institutional variables

Compliance with insolvency law -0.236 0.000 -0.086 0.000 -0.758 0.000 4633.070 *** 5000.000 *** 6039.507 *** 106.239 *** 94.724 ***

Extensiveness of insolvency law -0.273 -0.030 -0.118 -0.030 -0.703 -0.030 4070.860 *** 4000.000 *** 5515.403 *** 99.340 *** 86.839 ***

Enforceability of insolvency law -0.393 -0.342 -0.636 -1.067 -0.692 -1.067 3304.980 *** 9000.000 *** 4355.874 *** 11.179 *** -11.822 ***

Comprehensive insolvency law index -0.046 0.564 0.273 0.564 -0.640 0.564 3771.580 *** 4200.000 *** 4681.616 *** 92.656 *** 77.244 ***

Corruption control -0.504 -1.419 -0.853 -1.419 -1.183 -1.419 6719.700 *** 6200.000 *** 9898.836 *** 51.295 *** 55.412 ***

Banking reform -0.323 -0.609 -0.673 -1.126 -0.761 -1.126 6196.890 *** 9400.000 *** 10242.499 *** 16.535 *** -16.890 ***

Notes : *** and * denote statistical significance at the 1% and 10% levels, respectively. Table 2 provides definitions and descriptive statistics of variables.

Surival status at the end of 2019

Survivor Bankruptcy, 
liquidation, dissolution Distressed acquisition

Univariate comparison among three survival statuses
Univariate comparison between 

bankruptcy/liquidation/dissolution 
and distressed acquisition

ANOVA
(F )

Bartlett's test
(χ 2)

Kruskal-Wallis 
equality-of-

populations rank 
test (χ 2)

Test for equality 
of means (t ) or 
test for equality 
of proportions 

(z )

Wilcoxon rank-
sum test  (z )



Model

Firm-specific variables

Joint-stock company -0.21597 *** -0.21591 *** -0.07110 *** -0.18106 *** -0.14490 *** -0.07566 ***

(0.0145) (0.0139) (0.0129) (0.0121) (0.0134) (0.0129)

Limited liability company -0.12009 *** -0.12718 *** -0.04192 *** -0.11594 *** -0.02705 ** -0.07267 ***

(0.0129) (0.0124) (0.0109) (0.0107) (0.0114) (0.0109)

Large shareholding 0.69385 *** 0.68076 *** 0.20150 *** 0.70377 *** 0.15910 *** 0.19389 ***

(0.0120) (0.0114) (0.0103) (0.0100) (0.0105) (0.0103)

Foreign ownership 0.29047 *** 0.29811 *** 0.01485 *** 0.27247 *** 0.14152 *** 0.05480 ***

(0.0263) (0.0253) (0.0213) (0.0219) (0.0225) (0.0213)

State ownership 0.02060 0.01236 0.34102 *** 0.03253 * 0.28496 *** 0.33562 ***

(0.0214) (0.0208) (0.0170) (0.0178) (0.0176) (0.0170)

ROA 0.02622 *** 0.02674 *** 0.02485 *** 0.02950 *** 0.02147 *** 0.02502 ***

(0.0014) (0.0014) (0.0012) (0.0012) (0.0012) (0.0012)

Liquidity 0.01672 *** 0.01330 *** 0.02354 *** 0.00528 0.02626 *** 0.02505 ***

(0.0048) (0.0046) (0.0042) (0.0041) (0.0042) (0.0042)

Solvency 0.02661 *** 0.02820 *** 0.00469 *** 0.03252 *** 0.00539 *** 0.00391 ***

(0.0012) (0.0011) (0.0009) (0.0009) (0.0010) (0.0009)

Labor productivity 0.00830 *** 0.00707 *** 0.00485 *** 0.00835 *** 0.00073 0.00048
(0.0008) (0.0008) (0.0007) (0.0007) (0.0007) (0.0007)

Listed on stock market -0.21103 *** -0.18777 *** -0.47812 *** -0.14081 *** -0.42500 *** -0.56551 ***

(0.0594) (0.0565) (0.0521) (0.0450) (0.0534) (0.0520)

Firm size 0.00055 *** 0.00050 *** 0.00005 0.00047 *** 0.00019 *** 0.00014 **

(0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)

Firm age -0.00924 *** -0.01326 *** -0.07671 *** -0.02936 *** -0.05675 *** -0.06498 ***

(0.0030) (0.0029) (0.0019) (0.0023) (0.0020) (0.0019)

Institutional variables

Compliance with insolvency law -0.53154 ***

(0.0075)

Extensiveness of insolvency law -0.55303 ***

(0.0082)

Enforceability of insolvency law -0.21288 ***

(0.0068)

Comprehensive insolvency law index -0.28750 ***

(0.0041)

Corruption control -0.31763 ***

(0.0059)

Banking reform -0.24898 ***

(0.0067)

NACE division-level fixed effects Yes Yes Yes Yes Yes Yes
N 211638 211638 211638 211638 211638 211638
Censored observations 124460 124460 124460 124460 124460 124460
Uncensored observations 87178 87178 87178 87178 87178 87178
Log likelihood -166502.100 -166796.100 -170051.400 -166966.400 -168855.500 -169831.400

Wald test (χ 2 ) 16660.800 *** 17034.900 *** 6382.760 *** 20170.130 *** 7820.910 *** 6711.520 ***

ρ -0.730 -0.772 0.965 -0.903 0.937 0.965
LR test (χ 2 ) 474.93 *** 510.02 *** 2801.74 *** 981.39 *** 3357.55 *** 3242.08 ***

[6]

Table 4. Determinants of distressed acquisition in 17 European emerging economies: Baseline estimations

Notes : This table contains estimation results of a Heckman probit model with a sample selection of the determinants of distressed acquisition. The coefficient of a 
constant term is omitted from the table. The estimation results of the first stage are reported in Appendix Table A3. Table 2 provides detailed definitions and descriptive 
statistics of the independent variables used in the estimation. Figures in parentheses are robust standard errors. The Wald test examines the null hypothesis that all 
coefficients are zero. The LR test of independence of equations examines the null hypothesis that ρ = 0. ***, **, and * denote statistical significance at the 1%, 5%, and 
10% levels, respectively.

[5][1] [2] [3] [4]



Table 5. Determinants of distressed acquisition: Estimation by industry

Target industry

Model

Firm-specific variables

Joint-stock company -0.04157 -0.10027 ** -0.06737 -0.13871 *** -0.03261 -0.04972 ** -0.21858 *** -0.20972 *** -0.07173 * -0.17246 *** -0.22369 *** -0.15656 *** -0.20420 -0.25141 -0.24603
(0.0562) (0.0480) (0.0500) (0.0190) (0.0249) (0.0238) (0.0316) (0.0401) (0.0377) (0.0184) (0.0198) (0.0191) (0.1949) (0.1531) (0.1589)

Limited liability company 0.12233 ** 0.18244 *** 0.22920 *** 0.01037 0.14469 *** 0.18236 *** -0.19157 *** -0.01153 -0.10412 *** -0.13210 *** -0.07130 *** -0.02039 -0.36765 * -0.43817 *** -0.43688 ***

(0.0503) (0.0405) (0.0424) (0.0179) (0.0224) (0.0214) (0.0279) (0.0343) (0.0316) (0.0157) (0.0163) (0.0155) (0.1999) (0.1580) (0.1642)

Large shareholding 0.71877 *** 0.03904 0.03130 0.73262 *** 0.20774 *** 0.22873 *** 0.71043 *** 0.19075 *** 0.22858 *** 0.69754 *** 0.14731 *** 0.19005 *** 0.53788 *** 0.12581 0.16042
(0.0499) (0.0405) (0.0522) (0.0169) (0.0210) (0.0206) (0.0260) (0.0284) (0.0280) (0.0147) (0.0147) (0.0145) (0.1618) (0.1111) (0.1187)

Foreign ownership 0.30498 ** 0.50237 *** 0.46820 *** 0.24351 *** 0.07935 *** 0.00672 0.16210 * 0.18448 0.02379 0.22300 *** 0.18116 *** 0.09617 *** 0.04131 0.01673 -0.03919
(0.1531) (0.1300) (0.1354) (0.0304) (0.0372) (0.0348) (0.0931) (0.1163) (0.1115) (0.0318) (0.0318) (0.0304) (0.2173) (0.1715) (0.1803)

State ownership 0.00652 0.16518 ** 0.15996 ** 0.01309 0.33163 *** 0.37859 *** 0.00655 0.52296 *** 0.58299 *** 0.13234 *** 0.28328 *** 0.34320 *** -0.08569 0.04243 0.05290
(0.0849) (0.0696) (0.0737) (0.0280) (0.0320) (0.0307) (0.0563) (0.0576) (0.0561) (0.0263) (0.0246) (0.0238) (0.2318) (0.1844) (0.1906)

ROA 0.04824 *** 0.02770 *** 0.02179 *** 0.03881 *** 0.01984 *** 0.02287 *** -0.02098 *** -0.01280 *** -0.01987 *** 0.02287 *** 0.02104 *** 0.02402 *** 0.00153 -0.02559 ** -0.02657 **

(0.0086) (0.0060) (0.0068) (0.0021) (0.0026) (0.0025) (0.0031) (0.0036) (0.0035) (0.0017) (0.0017) (0.0017) (0.0182) (0.0127) (0.0129)

Liquidity 0.04806 ** -0.02021 -0.02300 0.01468 * 0.03908 *** 0.03755 *** 0.02125 * 0.02330 0.01801 0.02212 *** 0.03379 *** 0.03409 *** 0.04175 * 0.03237 * 0.03451 *

(0.0213) (0.0176) (0.0190) (0.0082) (0.0096) (0.0093) (0.0127) (0.0148) (0.0146) (0.0056) (0.0056) (0.0055) (0.0233) (0.0192) (0.0197)

Solvency 0.03156 *** -0.00337 0.00265 0.04416 *** 0.00321 * 0.00355 * 0.03762 *** -0.00097 0.00357 0.03159 *** 0.00914 *** 0.00760 *** -0.01815 -0.02273 *** -0.02213 **

(0.0047) (0.0038) (0.0043) (0.0016) (0.0019) (0.0018) (0.0026) (0.0031) (0.0030) (0.0014) (0.0013) (0.0013) (0.0112) (0.0086) (0.0088)

Labor productivity -0.00862 -0.03992 *** -0.05968 *** 0.01179 *** 0.00397 *** 0.00238 0.00402 * 0.00150 0.00137 0.00670 *** 0.00137 0.00022 -0.00857 -0.00470 -0.00609
(0.0072) (0.0062) (0.0067) (0.0014) (0.0016) (0.0015) (0.0022) (0.0027) (0.0027) (0.0009) (0.0009) (0.0008) (0.0062) (0.0050) (0.0053)

Listed on stock market 0.00534 -0.32920 -0.74428 * -0.13815 *** -0.37861 *** -0.49121 *** -0.01861 -0.73676 *** -0.92427 *** -0.04595 -0.53535 *** -0.67527 *** 0.14044 0.06074 0.02905
(0.4243) (0.3824) (0.3972) (0.0470) (0.0689) (0.0670) (0.1282) (0.2406) (0.2365) (0.0918) (0.1076) (0.1031) (0.4594) (0.3562) (0.3658)

Firm size 0.00012 -0.00081 * -0.00084 * 0.00038 *** 0.00031 *** 0.00025 *** -0.00004 -0.00058 ** -0.00063 ** 0.00065 *** 0.00024 *** 0.00019 ** 0.00012 -0.00068 * -0.00071 *

(0.0005) (0.0004) (0.0004) (0.0001) (0.0001) (0.0001) (0.0002) (0.0003) (0.0003) (0.0001) (0.0001) (0.0001) (0.0005) (0.0004) (0.0004)

Firm age -0.02650 ** -0.04858 *** -0.06501 *** -0.01483 *** -0.03428 *** -0.04002 *** -0.01907 *** -0.07073 *** -0.08217 *** -0.05266 *** -0.07214 *** -0.08330 *** -0.02842 -0.05445 ** -0.05659 **

(0.0107) (0.0082) (0.0087) (0.0028) (0.0034) (0.0033) (0.0059) (0.0062) (0.0060) (0.0039) (0.0030) (0.0029) (0.0290) (0.0224) (0.0229)

Institutional variables

Comprehensive insolvency law index -0.35739 *** -0.20376 *** -0.31225 *** -0.28643 *** -0.31098 ***

(0.0148) (0.0057) (0.0095) (0.0064) (0.0650)

Corruption control -0.40799 *** -0.27386 *** -0.42886 *** -0.32107 *** -0.04165
(0.0367) (0.0098) (0.0191) (0.0088) (0.0691)

Banking reform -0.11040 ** -0.23043 *** -0.30035 *** -0.23937 *** 0.08454
(0.0562) (0.0116) (0.0197) (0.0099) (0.1101)

NACE division-level fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
N 15208 15208 15208 60370 60370 60370 25882 25882 25882 108192 108192 108192 1986 1986 1986
Censored observations 10314 10314 10314 39246 39246 39246 13114 13114 13114 60822 60822 60822 1022 1022 1022
Uncensored observations 4894 4894 4894 21124 21124 21124 12768 12768 12768 47370 47370 47370 964 964 964
Log likelihood -10515.640 -10643.160 -10703.950 -43477.620 -44174.250 -44405.840 -21255.330 -21355.550 -21555.890 -87828.600 -88798.520 -89270.090 -1760.152 -1774.855 -1774.716
Wald test (χ 2 ) 1276.74 *** 454.17 *** 343.15 *** 6118.32 *** 1587.65 *** 1263.34 *** 2715.02 *** 1065.07 *** 856.42 *** 10167.95 *** 4248.98 *** 3783.07 *** 58.19 *** 36.82 *** 35.18 ***

ρ -0.553 0.869 0.778 -0.971 0.923 0.967 -0.961 0.953 0.980 -0.888 0.931 0.959 0.185 0.876 0.818
LR test (χ 2 ) 21.40 *** 199.96 *** 48.50 *** 584.05 *** 545.51 *** 521.12 *** 83.69 *** 693.89 *** 792.65 *** 406.92 *** 1411.78 *** 1274.97 *** 0.32 26.55 *** 14.75 ***

Agriculture, forestry, and fishing (Section A)

Notes : This table contains estimation results of a Heckman probit model with a sample selection of the determinants of distressed acquisition. The coefficient of a constant term is omitted from the table. The estimation results of the first stage are reported in Table A3. Table 2 provides detailed definitions and descriptive statistics of the independent variables 
used in the estimation. Figures in parentheses are robust standard errors. The Wald test examines the null hypothesis that all coefficients are zero. The LR test of the independence of equations examines the null hypothesis that ρ = 0. ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.

[1] [2] [3] [5][4]

Nonfinancial services (Sections G–J, L–S) Financial services (Section K)

[6] [7] [8] [9] [10]

Mining, energy, and manufacturing (Sections B–E) Construction (Section F)

[11] [12] [13] [14] [15]



Table 6. Determinants of distressed acquisition: Estimation by year focusing on the impacts of country-level institutional factors

Observation year

Comprehensive insolvency law index 0.12944 *** 0.01671 *** -0.00142 -0.06188 *** -0.11534 *** -0.14951 *** -0.13066 *** -0.22305 *** -0.13614 *** -0.05800 *** -0.02587 *** -0.03065 *** -0.00417
(0.0071) (0.0053) (0.0043) (0.0046) (0.0046) (0.0046) (0.0047) (0.0026) (0.0033) (0.0065) (0.0066) (0.0031) (0.0069)

Corruption control -0.01212 -0.10252 *** -0.13400 *** -0.17503 *** -0.32269 *** -0.24347 *** -0.17058 *** -0.26745 *** -0.19735 *** -0.05242 *** 0.04413 *** 0.04396 *** 0.01505 **

(0.0174) (0.0115) (0.0098) (0.0111) (0.0112) (0.0084) (0.0084) (0.0073) (0.0089) (0.0039) (0.0066) (0.0082) (0.0066)

Banking reform -0.24579 *** -0.14333 *** -0.14660 *** -0.05032 *** -0.20292 *** -0.24309 *** -0.20032 *** -0.08070 *** -0.19445 *** 0.05468 *** 0.04188 *** 0.01881 ** 0.01259
(0.0208) (0.0168) (0.0130) (0.0132) (0.0141) (0.0130) (0.0143) (0.0115) (0.0139) (0.0049) (0.0083) (0.0089) (0.0087)

N 211645 210335 206935 201731 195669 188487 179305 170416 159046 146815 137653 131655 127647

Censored observations 210335 206935 201731 195669 188487 179305 170416 159046 146815 137653 131655 127647 124460

Uncensored observations 1310 3400 5204 6062 7182 9182 8889 11370 12231 9162 5998 4008 3187
Notes : This table contains estimation results of a Heckman probit model with a sample selection of the determinants of distressed acquisition. The coefficients of firm-level variables and a constant term are omitted. Table 2 provides detailed definitions and descriptive statistics of the 
independent variables used in the estimation. Figures in parentheses are robust standard errors. *** and ** denote statistical significance at the 1% and 5% levels, respectively.

2007 2008 2009 2010 2011 2018 201920172012 2013 2014 2015 2016



(a) Number of employees (b) Total turnover

(c) Total assets (d) Industries

Appendix Figure A1. Distribution of sample firms in terms of number of employees, total sales, total assets, and industries

Notes : The vertical axis is the number of firms. In Panels (a), (b), and (c), the horizontal axis is the natural logarithm of the variable concerned. In Panel (d), the horizontal 
axis takes a value of 1 for agriculture, forestry, and fishing; 2 for mining and quarrying; 3 for manufacturing; 4 for electricity, gas, steam, and air conditioning supply; 5 for 
water supply, sewerage, waste management, and remediation activities; 6 for construction; 7 for wholesale and retail trade and repair of motor vehicles and motorcycles; 8 
for transportation and storage; 9 for accommodation and food service activities; 10 for information and communication; 11 for financial and insurance activities; 12 for real 
estate activities; 13 for professional, scientific, and technical activities; 14 for administrative and support service activities; 15 for public administration and defense, 
compulsory social security; 16 for education; 17 for human health and social work activities; 18 for arts, entertainment, and recreation; 19 for other service activities; and 20 
for activities of households as employers and undifferentiated goods- and services-producing activities of households for own use, according to the NACE industrial 
classification.
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● Compliance index (left axis) ■ Extensiveness index (right axis) ■ Enforcability index (right axis)

Note : Each value on the left axis denotes the followings: 1: very low conpliance with international standards; 2: low compliance; 3: medium compliance; 4: 
high compliance; 5: very high compliance. 

Appendix Figure A2. Original country score of the EBRD insolvency indices
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Appendix Table A1. Correlation matrix of variables used in empirical analysis

Joint-stock 
company

Limited 
liability 

company

Large 
shareholding

Foreign 
ownership

State 
ownership Board size International 

audit firm ROA Liquidity Solvency

Joint-stock company 1.000

Limited liability company -0.546 1.000

Large shareholding -0.009 0.137 1.000

Foreign ownership -0.027 0.002 0.102 1.000

State ownership 0.059 -0.180 0.114 -0.048 1.000

Board size 0.277 -0.272 0.039 0.079 0.062 1.000

International audit firm 0.018 -0.008 0.035 0.210 -0.003 0.107 1.000

ROA -0.048 0.075 0.125 0.002 -0.042 -0.034 0.009 1.000

Liquidity 0.025 0.000 0.018 0.030 0.002 0.022 0.023 0.268 1.000

Solvency 0.079 -0.125 0.009 0.012 0.091 0.087 0.023 0.366 0.441 1.000

Labor productivity -0.019 0.049 0.061 0.150 -0.047 0.086 0.159 0.095 0.028 -0.022

Listed on stock market 0.197 -0.143 0.026 0.015 0.015 0.209 0.028 -0.063 -0.005 0.062

Firm size 0.084 -0.106 0.039 0.135 0.098 0.244 0.223 -0.053 0.031 0.031

Firm age 0.199 -0.264 0.024 0.006 0.100 0.223 0.061 -0.016 0.029 0.254

Compliance with insolvency law -0.013 -0.017 0.252 0.049 -0.059 0.092 -0.005 0.080 -0.010 -0.085

Extensiveness of insolvency law -0.006 -0.020 0.245 0.042 -0.050 0.076 -0.001 0.082 -0.016 -0.088

Enforceability of insolvency law -0.095 -0.092 -0.165 0.097 -0.078 0.232 0.033 -0.052 0.025 0.053

Comprehensive insolvency law index 0.011 0.001 0.266 0.023 -0.035 0.031 -0.009 0.086 -0.017 -0.091

Corruption control -0.120 -0.083 -0.027 0.164 -0.081 0.223 0.190 0.004 0.035 0.073

Banking reform -0.114 -0.039 -0.117 0.135 -0.060 0.196 0.165 -0.029 0.054 0.089
(contined)

Appendix Table A1. (continued)

Labor 
productivity

Listed on 
stock market Firm size Firm age

Compliance 
with 

insolvency law

Extensiveness 
of insolvency 

law

Enforceability 
of insolvency 

law

Comprehensiv
e insolvency 

law index

Corruption 
control

Banking 
reform

Labor productivity 1.000

Listed on stock market -0.016 1.000

Firm size 0.332 0.134 1.000

Firm age 0.071 0.163 0.170 1.000

Compliance with insolvency law 0.113 0.129 0.042 0.078 1.000

Extensiveness of insolvency law 0.069 0.131 0.023 0.066 0.984 1.000

Enforceability of insolvency law 0.062 -0.025 0.041 0.082 -0.209 -0.261 1.000

Comprehensive insolvency law index 0.074 0.127 0.022 0.051 0.971 0.982 -0.423 1.000

Corruption control 0.210 0.018 0.114 0.221 0.273 0.232 0.579 0.119 1.000

Banking reform 0.264 -0.061 0.139 0.202 -0.039 -0.099 0.763 -0.219 0.860 1.000
Note : For sources, definitions, and descriptive statistics of the variables, see Table 2.



Component 
no. Eigenvalue Difference

Cumulative 
percentage of 
total variance

Variables Eigenvector

1 2.0860 1.186 0.695 Compliance with insolvency law 0.6724

2 0.8996 0.885 0.995 Extensiveness of insolvency law 0.6797

3 0.0144 . 1.000 Enforceability of insolvency law 0.2929
Note : For sources, definitions, and descriptive statistics of the variables, see Table 2.

Appendix Table A2. Estimation results of the principal component analysis of insolvency law 
variables

Eigenvalue of the correlation matrix Eigenvectors of the first component



Target industry

Model

Joint-stock company 0.10150 *** 0.05719 * 0.11545 *** 0.08272 ** 0.01170 0.03223
(0.0112) (0.0345) (0.0194) (0.0340) (0.0166) (0.1314)

Limited liability company 0.13537 *** 0.09743 *** 0.04347 ** 0.14830 *** 0.06538 *** -0.04206
(0.0102) (0.0300) (0.0183) (0.0309) (0.0147) (0.1384)

Large shareholding -0.68116 *** -0.69156 *** -0.74022 *** -0.65089 *** -0.64534 *** -0.46980 ***

(0.0087) (0.0297) (0.0154) (0.0245) (0.0130) (0.0932)

Foreign ownership -0.12276 *** 0.16757 * -0.17377 *** -0.15503 ** -0.08230 *** 0.01859
(0.0166) (0.1006) (0.0250) (0.0777) (0.0244) (0.1394)

State ownership 0.27310 *** 0.20838 *** 0.17590 *** 0.36723 *** 0.35777 *** 0.08145
(0.0138) (0.0498) (0.0241) (0.0501) (0.0195) (0.1441)

Board size -0.04430 *** -0.01560 -0.02534 *** -0.01041 -0.03410 *** -0.11301 ***

(0.0026) (0.0156) (0.0033) (0.0087) (0.0037) (0.0388)

Board size2 0.00056 *** -0.00221 0.00019 0.00014 0.00049 *** 0.00656 **

(0.0001) (0.0014) (0.0002) (0.0007) (0.0002) (0.0026)

International audit firm 0.37123 *** 0.04728 0.31253 *** 0.34099 *** 0.39639 *** 0.39205
(0.0282) (0.3672) (0.0336) (0.0947) (0.0377) (0.2791)

ROA -0.03972 *** -0.08064 *** -0.04261 *** -0.02734 *** -0.03251 *** -0.05225 ***

(0.0010) (0.0042) (0.0019) (0.0028) (0.0013) (0.0102)

Liquidity 0.02655 *** -0.05189 *** 0.01959 *** 0.00361 0.05887 *** -0.00750
(0.0033) (0.0125) (0.0070) (0.0113) (0.0044) (0.0156)

Solvency -0.03830 *** -0.03775 *** -0.04606 *** -0.04226 *** -0.04256 *** -0.02775 ***

(0.0007) (0.0027) (0.0013) (0.0023) (0.0010) (0.0071)

Labor productivity -0.00636 *** -0.00789 * -0.00523 *** 0.00063 -0.00646 *** 0.00694 *

(0.0006) (0.0045) (0.0012) (0.0020) (0.0008) (0.0039)

Listed on stock market 0.01205 -0.22281 0.06090 * -0.17388 ** -0.09840 ** 0.14871
(0.0246) (0.1613) (0.0327) (0.0725) (0.0474) (0.2600)

Firm size -0.00003 -0.00039 -0.00006 -0.00013 -0.00006 -0.00117 ***

(0.0000) (0.0003) (0.0001) (0.0001) (0.0001) (0.0003)

Firm age -0.06396 *** -0.02028 *** -0.03063 *** -0.06287 *** -0.10346 *** -0.06512 ***

(0.0015) (0.0059) (0.0024) (0.0043) (0.0022) (0.0179)

Country-level fixed effects Yes Yes Yes Yes Yes Yes
NACE division-level fixed effects Yes Yes Yes Yes Yes Yes
Notes : This table contains estimation results of the first stage of a Heckman two-stage probit model with a sample selection of the determinants of distressed 
acquisition. The coefficient of a constant term is omitted from the table. The dependent variable is a dummy variable for failed firms. The estimation results of the 
second stage are reported in Tables 4 and 5. Table 2 provides detailed definitions and descriptive statistics of the independent variables used in the estimation. Figures 
in parentheses are robust standard errors. ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.

Table 5                         
Model [13]

Appendix Table A3. Determinants of firm distress: Estimation results of the first stage of a Heckman two-stage probit analysis with 
sample selection

Table 4            
Model [1]

Table 5                   
Model [1]

Table 5                 
Model [4]

Table 5                      
Model [7]

Table 5                      
Model [10]

All industries

Agriculture, 
forestry, and 

fishing                    
(Section A)

Mining, energy, 
and 

manufacturing 
(Sections B–E)

Construction 
(Section F)

Nonfinancial 
services              

(Sections G–J,            
L–S)

Financial 
services              

(Section K)



Appendix Table A4. Determinants of distressed acquisition: Robustness check estimation of alternative models

Firm-specific variables

Joint-stock company -0.16237 *** -0.18106 *** -0.19538 *** -0.06141 *** -0.03109 *** -0.04755 *** -0.01953 -0.08165 *** -0.02577 **

(0.0174) (0.0365) (0.0465) (0.0069) (0.0072) (0.0072) (0.0132) (0.0131) (0.0126)

Limited liability company -0.07609 *** -0.11594 -0.15767 ** -0.04338 *** -0.02041 *** -0.00690 -0.08167 *** -0.05201 *** -0.09570 ***

(0.0163) (0.1147) (0.0627) (0.0065) (0.0068) (0.0068) (0.0112) (0.0110) (0.0107)

Large shareholding 0.70767 *** 0.70377 ** 0.69435 *** 0.13735 *** 0.00478 0.02041 *** 0.12991 *** 0.16287 *** 0.18213 ***

(0.0164) (0.3124) (0.0376) (0.0054) (0.0056) (0.0057) (0.0108) (0.0103) (0.0102)

Foreign ownership 0.21535 *** 0.27247 *** 0.28243 *** 0.05248 *** 0.07638 *** 0.06246 *** 0.03760 0.05114 ** 0.00159
(0.0283) (0.0786) (0.0284) (0.0130) (0.0135) (0.0136) (0.0229) (0.0219) (0.0211)

State ownership 0.01866 0.03253 0.05365 0.04104 *** 0.05457 *** 0.06286 *** 0.40602 *** 0.33746 *** 0.36931 ***

(0.0255) (0.1473) (0.0603) (0.0110) (0.0114) (0.0115) (0.0181) (0.0175) (0.0170)

ROA 0.02962 *** 0.02950 *** 0.03099 *** 0.02207 *** 0.02269 *** 0.02517 ***

(0.0018) (0.0057) (0.0039) (0.0013) (0.0012) (0.0012)

Liquidity 0.01890 *** 0.00528 0.02043 0.02703 *** 0.02754 *** 0.02558 ***

(0.0052) (0.0072) (0.0155) (0.0044) (0.0042) (0.0042)

Solvency 0.02326 *** 0.03252 *** 0.02685 *** 0.00419 *** 0.00475 *** 0.00437 ***

(0.0016) (0.0067) (0.0048) (0.0010) (0.0010) (0.0009)

Labor productivity 0.00688 *** 0.00835 * 0.00594 *** 0.00492 *** 0.00006 0.00261 ***

(0.0009) (0.0043) (0.0023) (0.0007) (0.0007) (0.0007)

Listed on stock market -0.37695 *** -0.14081 -0.17731 *** -0.51716 *** -0.62930 *** -0.54814 ***

(0.0624) (0.1946) (0.0618) (0.0530) (0.0521) (0.0519)

Firm size 0.00053 *** 0.00047 0.00053 *** 0.00022 *** 0.00026 *** 0.00026 *** 0.00012 * 0.00017 *** 0.00008
(0.0001) (0.0007) (0.0001) (0.0000) (0.0000) (0.0000) (0.0001) (0.00006) (0.00006)

Firm age -0.00274 -0.02936 * -0.02013 *** -0.01396 *** -0.01669 *** -0.01902 *** -0.08146 *** -0.06708 *** -0.07340 ***

(0.0046) (0.0167) (0.0067) (0.0009) (0.0010) (0.0010) (0.0020) (0.0020) (0.0019)

Alternative firm-specific variables

Intangible assets/total assets -0.08473 ** 0.06983 ** -0.02975
(0.0333) (0.0342) (0.0345)

Fixed assets/total assets 0.00721 0.03729 *** 0.03117 ***

(0.0048) (0.0049) (0.0049)

Long-term liabilities/total liabilities -0.02755 *** -0.01904 *** -0.02852 ***

(0.0037) (0.0038) (0.0038)

Total debts/total assets 0.19505 0.07484 0.10995
(0.1624) (0.1644) (0.1661)

Institutional variables

Comprehensive insolvency law index -0.28750 *** -0.30967 *** -0.08610 ***

(0.0772) (0.0322) (0.0016)

Corruption control -0.09099 ***

(0.0029)

Banking reform -0.05277 ***

(0.0033)

Alternative country-level variables

Economic growth 0.01878 *

(0.0098)

Inflation 0.09117 *

(0.0496)

Financial depth -0.16251 **

(0.0754)

NACE division-level fixed effects Yes Yes No Yes Yes Yes Yes Yes Yes
N 211638 211638 211638 169378 169378 169378 211638 211638 211638
Censored observations 124460 124460 124460 118696 118696 118696 124460 124460 124460
Uncensored observations 87178 87178 87178 50682 50682 50682 87178 87178 87178
Log likelihood -165493.700 -166966.400 -169034.200 -101993.200  -103963.600 -103749.500 -170527.800 -169930.700 -170274.000

Wald test (χ 2 ) 17718.85 *** n/a n/a 4360.07 *** 2451.06 *** 1708.46 *** 4681.89 *** 6279.99 *** 6034.26 ***

ρ -0.706 -0.903 -0.846 0.264 0.384 0.249 0.881 0.940 0.966
LR test (χ 2 ) 121.44 *** 5.16 ** 21.93 *** 237.01 *** 790.69 *** 216.01 *** 1868.49 *** 2875.57 *** 2063.31 ***

Notes : This table contains estimation results of a Heckman probit model with a sample selection of the determinants of distressed acquisition. The coefficient of a constant term is omitted from the table. Table 2 provides detailed definitions and 
descriptive statistics of the independent variables used in the estimation. Figures in parentheses are robust standard errors. The Wald test examines the null hypothesis that all coefficients are zero. The LR test of the independence of equations 
examines the null hypothesis that ρ = 0. ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.

[5] [6]

Model

Model with 
county fixed 

effects

Standard errors 
clustered by 

country

Standard errors 
clustered by 

industry
Model with an alternative country-level variableModel with alternative firm-specific variables with 

focus on the effects of assets and liabilities

[7] [8] [9][1] [2] [3] [4]



Appendix Table A5. Determinants of distressed acquisition: Robustness check estimation by country groups

Target country group

Model

Firm-specific variables

Joint-stock company 0.01301 0.06365 *** 0.10159 *** 0.44983 *** 0.14735 *** 0.36053 *** -0.10788 *** -0.03782 -0.03991
(0.0159) (0.0078) (0.0078) (0.0304) (0.0342) (0.0310) (0.0368) (0.0377) (0.0414)

Limited liability company 0.16385 *** 0.17857 *** 0.18870 *** 0.34921 *** 0.08353 *** 0.24553 *** -0.13306 *** -0.08129 ** -0.13585 ***

(0.0114) (0.0058) (0.0060) (0.0228) (0.0236) (0.0251) (0.0330) (0.0365) (0.0368)

Large shareholding 0.38778 *** 0.08345 *** 0.02014 ** 0.62188 *** 0.61367 *** 0.64911 *** 0.51226 *** 0.54333 *** 0.52115 ***

(0.0109) (0.0065) (0.0081) (0.0197) (0.0203) (0.0185) (0.0241) (0.0238) (0.0264)

Foreign ownership 0.14664 *** 0.07929 *** 0.02513 ** 0.17958 *** 0.18457 *** 0.17848 *** 0.18844 *** 0.21048 *** 0.24670 ***

(0.0199) (0.0109) (0.0111) (0.0283) (0.0296) (0.0268) (0.0363) (0.0364) (0.0402)

State ownership 0.13057 *** 0.06797 *** 0.18719 *** 0.07745 0.09014 * 0.06016 0.18352 *** 0.25557 *** 0.22271 ***

(0.0234) (0.0118) (0.0122) (0.0490) (0.0511) (0.0472) (0.0581) (0.0586) (0.0613)

ROA 0.03545 *** 0.01169 *** 0.00070 0.02321 *** 0.02222 *** 0.02508 *** 0.03277 *** 0.03018 *** 0.03523 ***

(0.0015) (0.0009) (0.0009) (0.0027) (0.0028) (0.0026) (0.0036) (0.0036) (0.0039)

Liquidity 0.02541 *** 0.01046 *** 0.01177 *** 0.05130 *** 0.06474 *** 0.05023 *** 0.07307 *** 0.07986 *** 0.08428 ***

(0.0057) (0.0029) (0.0029) (0.0111) (0.0116) (0.0104) (0.0146) (0.0146) (0.0162)

Solvency 0.03707 *** 0.01288 *** 0.00906 *** 0.04298 *** 0.04033 *** 0.04214 *** 0.03988 *** 0.04144 *** 0.03773 ***

(0.0011) (0.0007) (0.0008) (0.0021) (0.0022) (0.0020) (0.0027) (0.0027) (0.0030)

Labor productivity 0.00430 *** 0.00241 *** 0.00245 *** 0.00716 *** 0.00807 *** 0.00511 *** -0.00047 0.00173 0.00052
(0.0008) (0.0004) (0.0004) (0.0012) (0.0013) (0.0013) (0.0016) (0.0017) (0.0018)

Listed on stock market -0.14995 *** -0.18785 *** -0.30489 *** -0.35350 *** -0.28240 *** -0.31946 *** -0.23996 -0.29596 -0.51409 *

(0.0351) (0.0156) (0.0159) (0.0693) (0.0721) (0.0646) (0.2242) (0.2264) (0.2630)

Firm size 0.00007 0.00010 *** -0.00005 0.00129 *** 0.00147 *** 0.00115 *** 0.00142 *** 0.00133 *** 0.00134 ***

(0.0001) (0.00004) (0.00004) (0.0001) (0.0001) (0.0001) (0.0002) (0.0002) (0.0002)

Firm age 0.01898 *** 0.00081 0.01132 *** 0.03889 *** 0.03336 *** 0.03799 *** 0.01281 *** 0.02078 *** 0.01055 **

(0.0021) (0.0011) (0.0011) (0.0034) (0.0035) (0.0032) (0.0042) (0.0042) (0.0046)

Institutional variables

Comprehensive insolvency law index -0.13426 *** -0.19724 ** -0.12924 ***

(0.0032) (0.0795) (0.0099)

Corruption control -0.18723 *** -0.36769 *** -0.21250 ***

(0.0026) (0.0254) (0.0427)

Banking reform -0.17344 *** -0.06757 *** -0.96338 ***

(0.0042) (0.0189) (0.0622)

NACE division-level fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes
N 105925 105925 105925 61803 61803 61803 36455 36455 36455
Censored observations 73788 73788 73788 45314 45314 45314 28347 28347 28347
Uncensored observations 32137 32137 32137 16489 16489 16489 8108 8108 8108
Log likelihood -74106.320 -75831.790 -77703.366 -36230.620 -36101.860 -36227.970 -20269.980 -20363.720 -20194.380
Wald test (χ 2 ) 7244.27 *** 8302.43 *** 4750.63 *** 4380.04 *** 4253.54 *** 4783.84 *** 2032.88 *** 1941.59 *** 1844.05 ***

ρ -0.995 -0.566 -0.998 -0.946 -0.935 -0.965 -0.967 -0.967 -0.940
LR test (χ 2 ) 2161.84 *** 183.33 *** 5400.22 *** 528.38 *** 481.93 *** 458.04 *** 457.11 *** 258.31 *** 276.69 ***

[6]

Notes : This table contains estimation results of a Heckman probit model with a sample selection of the determinants of distressed acquisition. The coefficient of a constant term is omitted from the table. Table 2 provides detailed 
definitions and descriptive statistics of the independent variables used in the estimation. Figures in parentheses are robust standard errors. The Wald test examines the null hypothesis that all coefficients are zero. The LR test of the 
independence of equations examines the null hypothesis that ρ = 0. ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.

Without Russia

[1] [2] [3] [7] [8] [9]

EU member states EU member states                                                              
excluding Bulgaria, Croatia, and Romania

[4] [5]
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