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Abstract: Non-performing loans sale is considered to be a useful instrument for credit risk 

resolution as it allows credit institutions to disburse troubled assets, reduce costs and improve 

their capital positions creating solid ground for future credit growth. Therefore, since NPLs 

stuck in banks` balance sheets are often perceived as a testament of market failure, NPL sales 

are seen as market efficiency boosting mechanism. However, while the interaction of non-

performing loans and bank's resilience is a well-researched area, there has been limited work 

questioning the impact of loan sales on distressed firms' performance and their survival. This 

paper utilises the detailed micro data and aims to assess the impact of a cession between a credit 

institution and an NPL investor on the individual borrower's risk of going into bankruptcy while 

taking into account the quality of the insolvency regime. Our initial results, based on Cox 

proportional hazard model suggests that NPL investors generally take into account firm 

fundamentals when deciding on bankruptcy initiation and therefore are contributing to market 

efficiency.  
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1. Introduction 
  

 Resolution of troubled assets in financial institutions' balance sheets became one of the 

main concerns for regulators after the onset of the global financial crisis in 2008 and subsequent 

economic crises that manifested themselves in many economies. After the initial economic 

slowdown, a sharp rise in defaults of the private sector in the coming years led to an increase 

in the non-performing loan ratio throughout the euro area, which proved to be a significant 

burden for the resilience of banks and their ability to provide credit for the economy (Huljak et 

al. 2020). Faced with difficulties of asset recovery and requirements of a new framework to 

monitor credit risk, credit institutions used the option to sell distressed loans to NPL investors 

to improve their liquidity and strengthen their capital positions.  

           While the aforementioned mechanism of asset restructuring benefited banks in the wake 

of the NPL cycle that followed the downturn in the economic cycle, little attention was given 

to the effects of a cession between banks and NPL investors on firm outcomes and survival. 

Although prospects of distressed debtors aren't necessarily in the focus of regulators after they 

have left the balance sheets of financial institutions through the channel of NPL sales, they 

could have a significant impact on the functioning of the economy given the corporate sectors` 

role in employment, innovation and growth. Specifically, the future of firms after defaulting 

on their debt can influence the capital reallocation mechanism and productivity in the economy 

if relatively inefficient firms prolong their stay on the market or completely avoid bankruptcy.  

           Croatian banking sector experienced similar developments regarding the accumulation 

of NPLs in the early 2010s, which were only amplified by the process of financial deepening 

that took place before the GFC and which greatly exposed it to a materialization of credit risk 

in the private sector. While the initial rise of the non-performing loan ratio in the Croatian 

banking system wasn't exceptional relative to the experience of similar countries in the 

European Union, it was against the background of a weak institutional setting and non-adequate 

insolvency regime which greatly affected non-performing loan resolution. Furthermore, the 

recession following the global financial crisis was prolonged in Croatia therefore not allowing 

for "growing out of NPLs" witnessed in some countries and with NPL ratio in certain segments 

of the corporate portfolio reaching 55% in 2011.  

 Before the judicial reform in 2015, the insolvency regime in Croatia was characterised 

by low efficiency, delayed openings of bankruptcy procedures, and low recovery rates. Even 
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though the reform did increase the efficiency of the judiciary system and improved the prospect 

of debt recovery, it still lags behind insolvency regimes of other advanced economies in terms 

of efficiency and prospects of asset recovery according to the data from the Doing Business 

Report of the World Bank. This setting significantly limited options for creditors who tried to 

recover their distressed assets, which could have incentivized them to remove those assets from 

their balance sheets by selling them at a discount to NPL investors. If the aforementioned 

mechanism played a significant role in banks' strategies of asset recovery, it could have 

increased the role of NPL investors in debt resolution procedures and amplified their effect on 

dynamics in the corporate sector and subsequently on the reallocation of capital from distressed 

companies to more efficient and resilient companies.  

 Prospects of severely limited loan recovery meant that banks were faced with a large 

stock of impaired loans for which they had to recognise large write-offs and which had a 

negative impact on their capital position. In this environment, distressed loan sales became a 

viable mechanism for the resolution of bad loans and allowed banks to salvage some value for 

loans for which they had to fully recognize write-offs1. At the same time, a relatively large 

volume of corporate NPL sales and sufficient data coverage, allow for a study of NPL investor's 

impact on firms' survival probability and effect on cleansing the sector of non-financial 

corporates of inefficient market participants. 

 This paper acknowledges and goes beyond different strands of literature regarding the 

determinants of NPLs, the impact of non-performing loans on a bank's resilience and lending, 

incentives for NPL sales, the importance of corporate demographics for aggregate productivity 

growth, and the importance of institutional setting for efficient market outcomes.  However, 

the contribution of the paper is its focus on the aftermath of the NPL sale with a special interest 

in the NPL buyers` perspective and its effect on the market structure. The paper is structured 

as follows: section 2 provides the overview of related literature, section 3 describes the dataset 

and methodology used to estimate the effect that NPL investors have on distressed firms, 

section 4 presents the empirical results of survival models and linear probability model, while 

section 5 concludes.  

 
1 During the first half of the 2010s, Croatia had a strict regulatory regime regarding write-offs for loans in the 
default status. Termed "NPL calendar", regime required banks to aggressively acknowledge write-offs for 
defaulting loans, which eventually led to a high volume of loans which were fully written-off from balance 
sheets. Thus, NPL salaes evenutally enabled banks to recover some value and even recognise revenue from 
selling loans which were fully written-off. 
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2. Literature review 
  

           While sources of NPL accumulation are widely understood and generally well-

researched area in the domain of financial stability, monetary policy and bank supervision, 

significant research opportunities are left on the table. Micro data regarding sales, bank and 

corporate performance, allows for further inquiring, especially regarding the aftermath of the 

NPL sale itself. The main question one could ask is: what are the chances of debtor surviving 

after the sale? Furthermore, taking into account determinants of NPLs in banks' balance sheets, 

one could relate this research question to the interpretation of estimated effects that NPL 

investors exert on firms' length of stay on the market. If the sale of distressed loans to NPL 

investors leads to a higher survival probability of debtors who were granted loans due to 

inadequate screening practices of a certain credit institution, it could be argued that the 

mechanism of loan sale represents an inefficient market mechanism that doesn't induce earlier 

exit of inefficient market participants.  

           Different strands of literature postulate distinct determinants of NPLs which could 

roughly be distinguished as related to bank characteristics, industry dynamics, and 

macroeconomic conditions (Huljak et al. 2020). While authors point to bank management as 

the most prominent explanation of a higher share of non-performing loans concerning the effect 

of bank characteristics, there is no overall consensus regarding the impact of industry-specific 

factors on a proportion of non-performing loans in a certain banking system (Beck, De Jonghe 

and Schepens 2013; Goetz 2018). Furthermore, macroeconomic conditions seem to have a 

significant impact on the transition of loans from performing to non-performing status, and 

authors have found that economic activity, inflation, interest rates, and the exchange rate seem 

to be the most relevant drivers of higher NPL ratios (Anastasiou and Tsionas 2016; Jimenez 

and Saurina 2006; Louzis, Vouldis, and Metaxas 2012).  

           While bank management and macroeconomic conditions seem to be the most important 

sources of credit risk and potentially influence the supply and composition of non-performing 

loans, some findings argue that incentives for loan sales also have to be taken into account 

when evaluating which loans become available on secondary markets. Gryglewicz et al. (2023) 

proposed a framework for evaluating dynamics and lender incentives when it comes to loan 

sales, under which it is possible to infer the effect of a decision to sell a part of the loan on 



4 
 

overall loan performance expectations. Specifically, authors argue that initial retention of the 

loan on a credit institution's balance sheet decreases with borrowers' intrinsic credit risk, which 

could point to a conclusion that banks are more willing to offer riskier loans or loans for which 

they don't have a clear recourse in the case of a credit risk materialisation. The focus of the 

aforementioned paper was on the sale of loans through the process of securitisation of 

performing loans, however, it could provide some insight into the decision-making of loan 

sellers concerning the overall characteristics of the debtor. 

           The importance of firm survival and market outcomes plays a major role in the 

functioning of the economy through the effect on productivity. While many authors analysed 

the effect of firm demographics on industry structure and aggregate productivity, the idea was 

first introduced with the term "creative destruction" coined by the economist Joseph 

Schumpeter (Schumpeter 1942). The proposed mechanism postulates that new entrants (i.e. 

new firms on the market) introduce new and innovative solutions which make the technology 

and business practices of old participants obsolete, thus leading to their eventual exit with an 

overall positive impact on aggregate productivity and economic growth. Under the proposed 

theory, market inefficiencies that distort the aforementioned mechanism could be relatively 

costly in terms of foregone economic growth. 

           More recent empirical findings tend to confirm the initial hypothesis of the role that 

"creative destruction" plays in the development of aggregate productivity. Foster et al. (1998) 

used establishment-level data in the United States to examine the effect of microeconomic 

productivity dynamics and aggregate productivity growth. Authors find that entering plants 

tend to displace less efficient plants and contribute positively to overall productivity. The 

evidence of the positive effect of resource allocation is also evident in cross-country analyses 

such as in Bartelsman et al. (2003). In this study, authors use data from ten OECD countries in 

order to assess how are findings on firm demographics and firm survival verified by evidence 

in a broader range of countries with different institutions and economic growth performances. 

The paper concludes with findings that overall dynamics in the corporate sector are impacted 

by barriers to entry of new firms, which is contingent on an institutional setting of economic 

policies in a specific economy. 

           The impact of institutional setting on firm demographics is usually connected to the 

functioning of the insolvency regime in certain jurisdictions and its ability to efficiently resolve 

cases to avoid congestion and lower recovery rates. Studies of insolvency regime impact on 
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economic performance and adjustment mechanism of economic agents to exogenous shocks 

demonstrated that the overall quality of courts could have a significant impact on firms' 

behaviour and decision to settle their claims outside the court. Fazio et al. (2021) use firm-level 

data from Brasil to estimate the likelihood that firms sell their accounts receivables at a discount 

depending on the congestion of courts in their jurisdictions as a proxy of their efficiency. The 

findings point to the conclusion that in an environment of exogenous liquidity shock, firms that 

are located in jurisdictions with lower court quality tend to sell their accounts receivables for a 

discount to get quicker access to liquidity. This conclusion points to the fact that economic 

agents such as banks could decide to avoid settlement of distressed assets in court and instead 

offer them on secondary markets to NPL investors in an environment of inadequate insolvency 

regime. Furthermore, some policy notes such as Menezes et al. (2021) argue that efficient legal 

regimes that promote effective insolvency and creditor/debtor rights facilitate debt recovery, 

reduce the cost of credit by reducing the overall risk level, and help lower NPL levels in the 

financial system.  

           Besides the impact on overall economic performance, certain authors have also 

proposed that firm demographics could have an impact on the transmission of monetary policy. 

Gertler and Gilchrist (1994) analyse the asymmetries in responses to monetary policy 

tightening between firms of different sizes and find that small firms account for a significant 

drop in manufacturing that follows the introduction of restrictive monetary policy while larger 

firms tend to initially accumulate a larger share of inventories. If the economy suffers from an 

overhang of larger and less productive corporates it could lead to a less efficient monetary 

policy channel. 

 

3. Data 
  

 To study the NPL investors` effect on firm survival probability, this paper uses a novel 

dataset that was constructed using various sources on banks' NFC exposures and defaulting 

borrowers, bankruptcy procedures, loan sales, and firms' financial statements. The dataset on 

NFC exposures came from the corporate credit register of the CNB which contains information 

on banks' exposures towards corporates on a borrower level and which is regularly collected 

on a monthly basis. Information regarding the defaulting corporate borrowers came from a 

separate dataset from the CNB which regularly collects data on borrowers that are late on their 
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payments in different buckets, depending on the length of payment delay. Specifically, buckets 

are divided into the following categories: delayed payment between 0 and 15 days, delayed 

payment up to 1 month, delayed payment up to 2 months, delayed payment up to 3 months, 

delayed payment up to 6 months, delayed payment up to 1-year, delayed payment up to 2-

years, delayed payment up to 3-years, delayed payment up to 5-years, delayed payment up to 

10-years and delayed payment of more than 10-years. To identify corporates that entered into 

a default status in a certain month, filter was applied in order to extract information regarding 

the first month that a specific corporate entered the bucket of delayed payment up to 3 months 

(i.e. 90 days). The dynamics and systemic importance of defaulting corporates are presented in 

Table 1. below. 

           Data on firm demographics is obtained through court registry datasets on procedures of 

new business registrations, pre-bankruptcy cases, bankruptcy cases, liquidations, and voluntary 

exits. Court registry data consists of daily observations for specific openings of legal 

procedures which allows precise identification of the date when a certain firm exited the market 

through bankruptcy or voluntary exit. Besides providing information regarding the event of 

interest for survival analysis of defaulted corporates, data from the court registry was also used 

to clear the dataset of defaulted companies that entered the bankruptcy procedure before 

entering default status. In this way, a sample of defaulted corporates is restricted to entities that 

firstly defaulted on their debt obligations, and then later potentially experienced an event of 

interest (bankruptcy) to study risk mechanisms that govern the exit of distressed companies.  
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Table 1. Descriptive statistics of defaulting corporates 

Year #defaults #employees 

Mean loan 
amount 
(EUR) 

Median 
loan amount 

(EUR) 

Std. dev. of 
loan amount 

(EUR) 
Total loan 

amount (EUR) 

2011 2,085 48,033 1,125,974 64,216 8,927,264 2,323,246,528 

2012 1,521 26,094 813,968 53,089 4,621,540 1,083,123,295 

2013 1,232 21,566 865,628 54,638 4,545,136 931,102,527 

2014 905 17,428 616,136 31,672 3,721,074 464,891,422 

2015 735 7,522 500,850 33,232 1,967,841 342,415,560 

2016 520 3,929 347,463 19,877 1,529,231 155,587,831 

2017 502 19,968 993,140 28,855 4,204,781 414,291,860 

2018 555 6,872 806,207 25,198 8,875,543 267,765,178 

2019 581 4,854 479,880 20,899 2,544,816 206,927,776 

2020 858 10,111 690,286 27,130 11,707,988 591,993,245 

2021 679 15,766 251,555 26,412 920,428 144,435,636 

2022 603 5,931 255,443 35,393 765,199 144,606,566 
Note: Total loan amount refers to the total of defaulting loans at the end of the year. 
Source: CNB; author's calculations 

  

 Data on loan sales also came from a regularly updated dataset of the CNB, which 

collects data on banks' loan sales and the percentage of write-offs for specific loans. The dataset 

enables the identification of borrowers who experienced the cession between creditors and 

dates on which the specific bank sold their distressed loans to an NPL investor, which facilitates 

the distinction of borrowers for whom the loan sale occurred before the opening of the 

bankruptcy procedure. Distinguishing borrowers depending on the time of loan sale, prevents 

false identification of corporates whose banks sold their placements after they entered 

bankruptcy, which could introduce bias in the final results. 

           Finally, after cleaning and joining data on defaulted corporates, bankruptcy procedures, 

and information on loan sales, the dataset was joined with indicators from borrowers' balance 

sheets and income statements. Data on financial indicators came from a state-owned entity 

FINA, which regularly collects data from firms' financial statements on an annual basis. The 

final dataset comprised annual data for corporates that defaulted in the period from 2010 to 

2022 and information on whether they went into a bankruptcy procedure, did their creditors 

sold their debt obligations to NPL investors between the dates of entering default status and 
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potential opening of the bankruptcy procedure and information regarding specific financial 

indicators. Dynamics and heterogeneity of performance between identified corporates are 

presented in Table 2. below. Figures in the table show that firms who experienced the sale of 

their debt to NPL investors have, on average, lower liquidity, and profitability and are less 

efficient in using their assets to generate revenue. Furthermore, identified firms are more 

indebted than those who haven't experienced the sale of their liabilities to NPL investors, and 

there is a relatively higher share of companies with negative equity indicating a higher 

prevalence of firms with unsustainable business models.  

 

Table 2. Performance of identified corporates 

Loan sale2 Indicator Construction Industry Retail Services 

No Cash/Current liab. 0.94 0.90 0.94 0.81 

No Non-current assets/ 
(Equity + Non-current liab.) 

0.30 0.81 0.22 0.58 

No Total debt/Total assets 0.96 0.86 0.95 0.92 

No Sales/Current assets 0.89 1.38 1.16 1.53 

No EBIT/Total assets 0.00 0.01 0.00 0.00 

No Non-current assets/Total assets 0.16 0.39 0.12 0.26 

No Non-current assets/Sales 0.25 0.54 0.14 0.29 

Yes Cash/Current liab. 0.94 0.82 0.82 0.69 

Yes Non-current assets/ 
(Equity + Non-current liab.) 

0.32 0.89 0.27 0.52 

Yes Total debt/Total assets 0.99 0.94 0.99 0.99 

Yes Sales/Current assets 0.43 1.11 0.96 1.36 

Yes EBIT/Total assets -0.01 -0.01 -0.01 -0.01 

Yes Non-current assets/Total assets 0.16 0.41 0.11 0.26 

Yes Non-current assets/Sales 0.45 0.81 0.23 0.49 

 

Source: CNB; FINA; author's calculations 

  

 As pointed out earlier, the evolution of NPLs in Croatia following the global financial 

crisis and specific characteristics of the insolvency regime, allow for a study that focuses on 

the legacy of corporate NPL resolution through NPL sales. In the first half of the 2010s, during 

 
2 Column loan sale identifies treated and untreated groups of corporates. Yes refers to the group of firms that 
have experienced the sale of loans from their creditors to NPL investors, while No defines the group firms that 
haven't experienced the sale of their debt to NPL investor. 
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the prolonged recession, there was a clear upward trend in the share of NPLs in total loans of 

the private sector and a subsequent decrease following the rebound in economic activity after 

2015. While there was a significant increase in distressed loans in both sectors, it was especially 

acute in the corporate loan portfolio, indicating a higher risk and procyclicality associated with 

it. Besides a more favorable macroeconomic conditions after 2015, NPL sales also contributed 

to a decrease in the stock of bad loans as shown in Figure A.2. in the appendix. 

 

4. Empirical analysis 
 

 After constructing the sample of defaulting corporates between the years of 2010 to 

2022 and joining it with data on corporate bankruptcies, loan sales to NPL investors, and firms' 

balance sheet and income statement indicators, in the first step of the analysis we used the 

Kaplan-Meier estimates of survival curves to analyse survival probability of firms concerning 

the fact that firms experienced the sale of their debt obligations to NPL investors. The 

methodology refers to the process of estimating survival probabilities of firms for each period 

after default conditional on surviving the previous period (Kaplan and Meier 1958.). Estimated 

survival curves, presented in Figure, suggest that the sale of loans to NPL investors could have 

a positive effect on survival probability after the firm went into default. Furthermore, the 

median survival of firms that haven't experienced the sale of their debt to NPL investors is 

around 4 years, while the median survival of firms that have experienced the sale of their debt 

obligations is slightly more than 5 years. Taking into account the indicators presented in Table 

2, the fact that debtors, after the sale of loans to NPL investors have a higher probability of 

avoiding bankruptcy could point to a conclusion that NPL investors prolong the stay of 

inefficient firms on the market, and thus impose a negative burden on overall productivity and 

capital reallocation in the economy. 
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Source: CNB; Court registry; author's calculations 

 

 To study the possible effect of insolvency regime reform that occurred in 2015, the 

sample was further divided into two separate time frames, depending on the date when firms 

defaulted on their debt. Specifically, the sample was divided into groups of those who defaulted 

on their debt from 2010 to the end of 2015, and those who defaulted on their debt in the period 

from 2016 to 2022. Estimates of survival curves in Figures 2 and 3 show that the survival 

probability of defaulted corporates generally decreased in the period after the introduction of 

the new law that regulates insolvencies. Corporates that entered into default before 2015 had a 

median survival of more than 5 years while those that defaulted on their debt after 2015 had a 

median survival of 2.5 years. Furthermore, the difference between survival times of treated and 

untreated corporates decreased after 2015, indicating a decreasing role that NPL investors have 

in procedures of debt resolution. These results would tend to confirm the positive impact that 

the reform of the insolvency regime had on the efficiency of opening a bankruptcy procedure 

on a distressed company and removing it from the market. However, to test the results more 

formally, it is necessary to introduce firm-level covariates that control for certain firm 

characteristics, which could introduce bias when observing results from K-M estimates of 

survival curves. 

Figure 1. Kaplan-Meier survival estimate for the full sample 
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Source: CNB; Court registry; author's calculations Source: CNB; Court registry; author's calculations 

 

 While K-M estimates of survival curves provide somewhat convincing evidence that 

NPL investors prolong the survival of distressed firms on the market, there are important 

caveats that have to be taken into account. Mechanically, since NPL investors have to acquire 

bad loans after firms already ran into trouble with their debt servicing – and banks decided to 

put their loans on a secondary market, there is an inherent delay in restructuring or bankruptcy 

procedure for the firms that ended up in the portfolio of NPL investors. Furthermore, after 

acquiring the loan, NPL investor have to conduct their due diligence and define strategies for 

asset recovery. Estimating survival curves for treated and untreated corporates without 

controlling for firm-specific covariates could introduce bias in the analysis since companies 

whose banks decided to sell their loan obligations could be less efficient, as shown in Table 2., 

and their obligations could hide limited legal recourse for creditors. For this reason, the next 

step includes the estimation of the Cox proportional hazards model in order to study the 

relationship between time to the bankruptcy of companies that defaulted on their loans. Instead 

of directly estimating survival curves, as is the case of the K-M approach, in the Cox 

proportional hazards model the aim is to estimate the effect of various firm-level covariates on 

the baseline hazard function (Cox, 1972; Cox and Oakes, 1984). Instead of modelling survival 

curves, this approach focuses on the underlying hazard function, so the interpretation of 

estimated coefficients focuses on the effect on the risk of event materialization. The approach 

of this paper also closely follows the one presented in Srhoj and Žilić (2020), who focused on 

Figure 2. Kaplan-Meier survival estimate for 
subperiod 2010-2015 

Figure 3. Kaplan-Meier survival estimate for 
subperiod 2016-2022 
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estimating the effect that unemployment grants have on the duration of employment for 

individuals who received them. In particular, the estimation involves the following relation: 

ℎ௜,௘(𝑑|𝐿𝑜𝑎𝑛 𝑠𝑎𝑙𝑒, 𝑋) = ℎ଴(𝑑) exp൛𝜃𝐿𝑜𝑎𝑛 𝑠𝑎𝑙𝑒௜ + 𝛾𝑋௜,௧ൟ    (1) 

where d is the duration in years to opening a bankruptcy procedure of a defaulted firm, Loan 

sale is an indicator of whether the firm j experienced the sale of their loan to the NPL 

investors, is a vector of firm-specific indicators from financial statements, which are allowed 

to dynamically change over time, and is the baseline hazard function. The parameter of interest 

measures the change in probability of going into bankruptcy procedure at a specific year 

associated with receiving the treatment in the form of a loan sale to an NPL investor. The results 

of the estimated model are presented in Table 3., while also taking into account different 

samples depending on the date of going into default status and the timing of insolvency regime 

reform. Column (1) represents the results of a full sample, while (2) and (3) represent samples 

before and after the aforementioned reform. 

 

Note: (1) Total sample – all defaulting corporates between year 2010 and 2022 are included. (2) Sample 
before new solvency law was implemented – all defaulting corporates between years 2010 and 2015 are 
included. (3) Sample after new solvency law was implemented – all defaulting corporates between year 2016 
and 2022 are included. 
Source: author's calculations 

Table 3. Results, bankruptcy: Cox proportional hazards model 
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 Contrary to the results of the K-M approach, estimated coefficients of the Cox 

proportional hazards model, point to the fact that the treatment in the form of loan sale increases 

the risk of going into bankruptcy after controlling for firm liquidity, indebtedness, activity, and 

profitability. This result could be interpreted with the assumption that banks sell the loans of 

counterparties that have a lower chance of recovering revenues and, subsequently, a lower 

ability to repay their loans. Concerning the date when a certain company defaulted on their 

loans, loan sales had a larger effect on reducing the survival probability of firms before the 

reform of the insolvency regime, indicating a smaller effect of NPL investors on firm survival 

after the aforementioned reform. Besides loan sales, firm indebtedness measured as total debt 

over total assets, and firm activity measured as sales over current assets had a statistically 

significant effect on the risk of going into bankruptcy. Those results could point to the fact that 

creditors and NPL investors take into account the structure of firm funding sources and firm 

activity for feeling the pulse of the firm, and the aforementioned indicators could guide their 

strategies for distressed assets resolution. Higher activity of firms could point to a viable 

business model that ran into trouble and deserves a second chance, while high indebtedness 

could signal a company that is not able to generate enough revenue to sustain their debt and/or 

constantly operates at a loss. 

           In order to test the robustness of the estimated Cox proportional hazards model, a linear 

probability model with the same covariates and firm fixed effects was estimated for different 

windows of time until bankruptcy. Specifically, three samples were constructed with different 

dependent variables, depending if the firm wasn't in the active bankruptcy procedure two, three, 

or four years after defaulting on its loan. In particular the following was estimated: 

𝑌௜,௧ = 𝛼 + 𝛽𝐿𝑜𝑎𝑛 𝑠𝑎𝑙𝑒௜ +  𝛾𝑋௜ + 𝜉௜ + 𝜖௜,௧     (2) 

were 𝑌௜,௧ indicates whether the firm j was alive in period t, Loan sale indicates whether the firm 

i experienced the sale of their loan to the NPL investors, 𝑋௜,௧ is a vector of firm-specific 

indicators from financial statements and 𝜉௜ represents firm fixed effects which captures firm-

specific characteristics that might affect the risk of going into bankruptcy. In line with the 

results of the Cox model, estimated coefficients show that the treatment in the form of loan 

sale to NPL investors decreases the probability of avoiding bankruptcy after defaulting on debt 

liabilities. 
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Table 4. Results, bankruptcy: Linear probability model 

 
Not in bankruptcy 
 (2 years) 

Not in bankruptcy  
(3 years) 

Not in bankruptcy  
(4 years) 

Loan sale -0.0148*** -0.0378*** -0.0137** 

Firm based covariates Yes Yes Yes 

Firm fixed effects Yes Yes Yes 
Source: author's calculations 
 

 In the next step, the estimated Cox model was expanded to study the effect of firm size 

and economic activity on the probability of bankruptcy after the company defaulted on its debt. 

Model (1) was expanded with a dummy variable, and estimated for different size attributes and 

different classifications of economic activities. Later, estimated hazard ratios were extracted 

and plotted in Figures 4. and 5. to show the heterogenous impact of different firm-specific 

characteristics on the probability of going into bankruptcy. Figure 4. shows estimated hazard 

ratios for different firm sizes. The hazard ratio is higher for medium-sized companies, which 

could mean that creditors tend to initiate bankruptcy procedures earlier for firms that have a 

larger asset base, and presumably higher potential for asset seizure to recover invested funds. 

On the other hand, the probability of bankruptcy procedure is lower for small companies, and 

no significant effect was found for large companies. 

 

 

Figure 4. Heterogeneous effects of firm size 

Source: author's calculations 
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 Regarding the economic activity of distressed companies, estimated hazard ratios seem 

to go in line with findings related to the effect of firm size on the risk of going into bankruptcy. 

Firms in industry sectors have a higher probability of going into bankruptcy after defaulting on 

their debt, while firms who operate in service sectors have a lower chance of exiting the market 

by the process of bankruptcy. Concerning the specificities of business models related to 

different sectors, these results would tend to point to the fact that creditors of firms who operate 

in more capital-intensive sectors are more likely to initiate bankruptcy earlier, presumably due 

to the higher asset base of their debtors which could serve as a pool for recovering invested 

funds. Firms in service sectors tend to be smaller with a lower capital base, which could make 

it difficult for creditors to recover their distressed assets and incentivize them to seek alternative 

ways of asset recovery, such as forbearance and loan restructurings with different payment 

schedules. 

 

 

 

5. Conclusion 
 

 Contrary to the findings of the K-M approach of estimating survival curves for 

distressed firms concerning the treatment of loan sale to NPL investors, models suggest that 

Figure 5. Heterogeneous effects of economic activity 

Source: author's calculations 
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NPL investors tend to initiate bankruptcy sooner compared with banks, after controlling for 

firm performance and specific firm characteristics. There are a couple of potential channels for 

this relationship. First, NPL investors are generally faced with significantly higher cost of 

capital as unlike banks, they don't collect deposits and use less financial leverage in general. 

This directly affects individual debt collection profitability and therefore reacquires faster 

decision making. Additionally, the number of agents involved around an individual case is far 

lower in NPL investors compared with the banks. This, "incentives" channel is additionally 

amplified by the fact that in the early years of Croatian NPL market, the sales were often "bulk 

and blind". Furter on, judging from the NPL price and NPL coverage data, banks did tend to 

dispose loans with lower fundamentals, weak financial position of debtor and possibly 

complicated legal recourse schemes.   

 Heterogenous effects of specific firm characteristics could also provide insight into 

creditors' strategy for recovering distressed assets, indicating that a higher asset base might 

increase the risk of going into bankruptcy. However, while this study offers some insight into 

risk mechanisms that govern the process of firm demographics after they have defaulted on 

their debt liabilities, and generally suggest that indeed, there are still ways to improve the 

understanding of mechanisms that NPL investors use after acquiring debt of distressed 

companies and are they more efficient in reallocating capital from those debtors to more 

efficient market participants. 

 Future work should focus on continuing with the promising micro approach. After 

looking at the bankruptcy procedures, the logical next step is to observe debtors who did not 

end up in bankruptcy after the sale or even more, went to bankruptcy and managed to become 

"born again debtors". Adding this angle could help in confirming the positive role of NPL 

investors for market efficiency. Finally, after looking at the process from the debtor's 

perspective, buyers and sellers should be also included. This way, additional information could 

be provided about the decision-making process in those firms, which becomes ever more 

important in the environment of decreasing importance of corporate loan portfolio in banks' 

balance sheets.  
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Appendix 
 

 

Source: CNB 

 

 

Source: CNB 

 

Figure A.1. NPL sales throughout the years 

Figure A.2. Default rates of corporate loan portfolio 
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Source: Court registry 

 

Figure A.3. Bankruptcy procedures in Croatia 


