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Abstract: The Non-performing loans ratio (NPLs) is an important indicator of the financial 

stability of a certain financial institution. Therefore, it is crucial to analyze the possible 

determinants of NPLs ratio. We aim to investigate this issue, by analyzing the NPLs ratio in 

Romania during 2000-2022. We find that Covid crisis impacts negatively significantly NPLs 

ratio due to the implementation of stringent measures to the banking sector, but also to the 

relief measures offered to borrowers. We bring evidence that the economic environment can 

impact significantly NPLs ratio. The higher level of employment implies an increase in NPLs 

ratio. Other macroeconomic determinants of NPLs ratio are GDP growth and inflation.  

Further, our results show that there are also bank determinants of NPLs ratio such us Return 

on Assets (ROA) and Loan to Deposit ratio. These results remain robust when we employ 

total NPLS 90 days and NPLs growth rate as dependent variables. 
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1. INTRODUCTION 

One of the main problems in the banking sector is insolvency. Generated by 

poor asset quality, insolvency makes the topic of non-performing loans determinants 

a very important subject in the banking sector, as low liquid banks threaten the 

financial stability. Increased values of non-performing loans (NPLs) decrease the 

efficiency of the financial system and curb the transmission of monetary policy (Pop, 

Cepoi and Anghel, 2018). 

A bank’s portfolio structure depends on both bank-specific factors and 

macroeconomic framework. The Covid crisis generated an increased stress for 
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banks. Interruptions of activity in multiple sectors led to increased uncertainty, 

unemployment, failure of small businesses and other consequences that shook the 

financial system all together. Loose monetary policies adopted in order to help banks 

curb the financial burden for affected borrowers, can be a factor for increasing the 

fragility of the banking system in the long run. 

In this paper we aim to assess the explanatory factors of NPLs ratio’ monthly 

evolution in the Romanian banking market and to examine weather the Covid crisis 

has a significant impact on non-performing loans. Also, we assess the impact of the 

pandemic on the non-performing loans growth. Our results show that level of NPLs 

ratio decrease after the post-pandemic crisis due to the implementation of several 

macroprudential policies. Further, the economic environment affects the evolution 

of NPLs ratio. A higher rate of employment influences positively the NPLs ratio. 

Other significant macroeconomic determinants of NPLs ratio are GDP growth and 

inflation. Also, our results show that ROA and Loans to Deposits ratio are possible 

determinants of NPLs ratio. Therefore, an increase in ROA implies an increase in 

NPLs ratio, while Loans to Deposits ratio affects negatively NPLs ratio. 

The main contribution of this paper is the expansion of the literature regarding 

the determinants of NPLs ratio by obtaining specific results for Romanian market.  

First, we assess the effects of COVID pandemic on the of NPLs ratio. Then, we bring 

new insights by investigating which are other possible determinants of NPLs ratio. 

The policy recommendation based on our results is to implement macroprudential 

policies as soon as possible when regulatory authorities declare a crisis. Further, the 

policy makers should be aware of the effects of economic environment on NPLs 

ratio. Although, they intervene in due time, the macroeconomic indicators interfere 

in the efficiency of macroprudential policies. 

The paper is organized as follows. In Section 2 we present the literature review 

regarding NPLs ratio. Section 3 presents data collection and describes the empirical 

approach. The results are discussed in the section 4. Section 5 concludes. 

2. LITERATURE REVIEW 

2.1 Determinant factors of non-performing loans 

According to previous literature, the main variables that drive NPLs are 

classified in bank-specific factors and macroeconomic factors. Growth, 

unemployment, income tax, output gap, quality of management and risk preferences 

strongly influence the NPLs (Dimitrios, Helen and Mike, 2016). Among all factors 

that influence NPLs, GDP growth, interest rate, unemployment rate, and exchange 
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rate, have a strong impact on both market-based economy and bank-based economy 

(Chaibia and Ftiti, 2015). Pop, Cepoi and Anghel (2018) observe a risk-seeking 

behavior for the banks that exceed the 0.9498 threshold of loan portfolio, as the banks 

become more sensitive to management performance ownership concentration and 

macroeconomic factors. 

Concentration and competition also prove to have an impact on the level of 

NPLs as part of the competition-stability topic, concentration enhancing the fast 

reduction in NPLs and competition reducing the new NPLs, post-crisis. (Karadima 

and Louri, 2020). Meanwhile foreign banks decrease credit risk, after bank 

concentration exceeds a certain threshold, foreign banks’ total assets enhance NPLs 

(Natsir et. Al., 2019). Concerns about market integration regarding the banking 

sector in the European Union, emerged after the global financial crisis. Schnabel and 

Seckinger (2019) discover substantial growth effects of integration of European 

banking markets, thus fragmentation has an adverse effect for growth. The 

fragmentation after the GFC can be justified by the flight home effect, that is not 

associated with the flight to quality effect, therefor the bias can lead to inefficient 

lending and poor risk management especially in time of financial shocks (Giannetti 

and Laeven, 2012). 

2.2 Determinant factors of non-performing loans in emerging 

markets 

As stated in the previous section, foreign banks entry can also be an indirect 

determinant of credit allocation and risk preferences, contributing to NPLs growth. 

NPL ratio is crucial for the entire banking system’s stability, but it is also a trade-off 

between risk and return. While riskier loans can increase the profitability, they can 

also endanger financial stability. 

Zhang et. Al. (2016) find a threshold of 4.81% in the NPLs ratio for the banking 

market in China. They indicate, according to moral hazard theory, that risk taking 

banks resolve the problem in the short-run, but cause greater loss on the long term 

(Zhang et. Al., 2016). Non-performing loans negatively impact ROA, and this effect 

is enhanced by poor non-performing directorship, proving that optimal loan ratio and 

non-performing loan levels can be achieved by competent directory board (Lafuente, 

Vaillant and Herrero, 2019). In addition, it is found that investment banks are more 

efficient compared to commercial banks due to superior managerial performance 

(Saez-Fernandez, Picazo-Tadeo and Jimenez-Hernandez, 2021).  

Degryse et. Al. (2012) differentiate between the type of entry and the effects 

they have on portfolio structure and credit allocation, in the case of emerging 
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markets. They prove that greenfield banks offer less loans to opaque borrowers. This 

results in lower rates, forcing the domestic banks to shift to opaque borrowers. In 

contrast, the takeover banks improve credit allocation quality of domestic banks. 

High credit growth, high government debt, fixed exchange rates, low bank 

profitability, and high corporate indebtedness prove to be risk factors, however 

corporate governance and effective bank supervision and regulation, prove to reduce 

NPLs problems in emerging markets (Ari, Chen and Ratnovski, 2021). At the same 

time, a different problem in emerging market countries is NPLs recognition. Banks 

that present low leverage ratios are less likely to recognize a loan as nonperforming 

than other banks (Choudhary and Jain, 2021). 

2.3 The impact of Covid on NPLs 

Ozlem Dursun-de Neef and Schandlbauer (2021) show that worse-capitalized 

banks have a tendency to issue more loans during crisis to help weaker borrowers in 

order to avoid loan losses. Covid intensity directly influences led to more delinquent 

loans and restructuring for better capitalized banks compared to worse capitalized 

ones (Ozlem Dursun-de Neef and Schandlbauer, 2021). Similarly, low leverage 

ratios banks are less likely to recognize a loan as nonperforming (Choudhary and 

Jain, 2021). These finding are in line with pervious literature, that recognition of 

NPLs is more expensive for less capitalized banks. 

Cicchiello et. Al. (2022) demonstrate that higher capital buffers banks have 

less NPL and generate less NPL inflows. According to Kryzanowski, Liu and Zhang 

(2022) the pandemic resulted in an increase in NPLs ratio despite the reduction in 

total lending, big-five, state-owned and domestic banks having lower NPLs. One 

other factor responsible for the probability of default in times of Covid is risk 

appetite (Lee, Lye and Lee, 2022). Nigmonov and Shams (2021) analyze the lending 

market pre and pot Covid and find a higher probability of default post pandemic. 

Their results are more pronounced for borrowers with low credit scores and in 

countries where FinTech adoption is low. Thus, recognition of the NPLs itself is an 

important aspect to take in consideration, when analyzing the efficiency of credit 

allocation, nonetheless identifying the NPLs risk factors can also reduce the 

increased default risk associated with the financial crisis. 

3. METHODOLOGY AND DATA 

Our sample consists of 274 monthly and quarterly observations from the 

National Bank of Romania; the National Institute of Statistics and Eurostat, for the 
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period 2000-2022, concerning the banking market in Romania and the 

macroeconomic framework, as well as the recent pandemic. 

In order to conduct our analyses, we follow two steps. In the first step, we aim 

to determine the explanatory factors of NPLs ratio, while in the second step, we 

explain the NPLs growth rate. For this purpose, we employ an OLS estimation with 

robust standard errors using the following regression: 

𝑁𝑃𝐿𝑠𝑡 = 𝛼 + 𝛽 ∗ 𝐷𝑢𝑚𝑚𝑦 𝑃𝑜𝑠𝑡 𝐶𝑜𝑣𝑖𝑑 +  𝛾 ∗ 𝑀𝑎𝑐𝑟𝑜𝑒𝑐𝑜𝑛𝑜𝑚𝑖𝑐 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑠𝑡−1

+  𝛿 ∗ 𝐵𝑎𝑛𝑘𝑖𝑛𝑔 𝑠𝑒𝑐𝑡𝑜𝑟 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑠𝑡−1 + 휀𝑡 

where NPLs represents the share of overdue amounts debts in total due 

amounts at a time t; Dummy Post Covid is a dummy variable that takes the value of 

1 after March 2020 and 0 otherwise; Macroeconomic variables represents 

macroeconomic indices and Banking sector variables represents various indices 

related specifically to the banking sector. For the Macroeconomic and Banking 

sector variables we used the logged values. 

The endogenous variable is alternative. We use NPLs as the general definition 

of doubtful loans, that is share of overdue amounts debts in total due amounts. We 

also explain NPLs 90 days, which represents doubtful loans by the European 

Banking Authority definition. EBA defines NPLs ratio as nonperforming exposures 

from loans per exposures from loans. According to EBA, exposures are classified as 

nonperforming if: they are more than 90 days exposure or the debtor is assessed as 

unlikely to pay without collateral realization (NBR Order no. 6/2014). 

The Macroeconomic variables include: Consumer Price Index; GDP growth 

and Unemployment. Monthly Consumer Price index, collected from National 

Institute of Statistics, reflects the prices of fixed expenditure patterns. Monthly GDP 

growth is collected from Eurostat and it is measured as GDP per capita percentage 

change from the same period of previous year. Unemployment has a monthly 

frequency and it is gathered from Eurostat. 

The Banking sector variables consist of: Policy rate; ROA; Loans to Deposits; 

RON/EUR volatility; external debt service and M3. Policy rate is a monthly variable 

from National Bank of Romania. Return on Assets is a quarterly dataset, calculated 

as Return on assets Annualized net profit / Total average assets and its source is the 

National Bank of Romania. Loans to deposits is a quarterly observation from 

National Bank of Romania and it is calculated as Loans granted to clients / Deposits 

from clients. Monthly RON/EUR volatility represents the standard deviation of 

RON/EUR exchange rate in a three period rolling window. External debt has a 

monthly frequency and it is the long-term external debt service growth rate. M3 
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represents the broad money growth rate with a monthly frequency. The last three 

variables are our own computation based on data from National Bank of Romania. 

In the second step of our study, we determine the factors that drive the NPLs 

growth ratio and for this reason we employ an OLS regression with robust standard 

errors as follows: 

𝑁𝑃𝐿𝑠 𝑔𝑟𝑜𝑤𝑡ℎ 𝑟𝑎𝑡𝑒 𝑡
= 𝛼 + 𝛽 ∗ 𝐷𝑢𝑚𝑚𝑦 𝑃𝑜𝑠𝑡 𝐶𝑜𝑣𝑖𝑑 +  𝜋 ∗ 𝑁𝑃𝐿𝑠 𝑔𝑟𝑜𝑤𝑡ℎ 𝑟𝑎𝑡𝑒𝑡−1

+  𝛾 ∗ 𝑀𝑎𝑐𝑟𝑜𝑒𝑐𝑜𝑛𝑜𝑚𝑖𝑐 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑠𝑡−1 +  𝛿

∗  𝐵𝑎𝑛𝑘𝑖𝑛𝑔 𝑠𝑒𝑐𝑡𝑜𝑟 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑠𝑡−1 + 휀𝑡 

where the dependent is either NPLs total growth rate, meaning the share of 

overdue amounts debts in total due amounts – growth rate, or NPLs 90 days, equal 

to the share of overdue amounts debts over 90 days in total due amounts – growth 

rate. The independent variables are equivalent to the ones described in the previous 

step. 

 Table 1 explains the variables used in this paper alongside their definition, 

frequency and source. 

Table 1 Description of variables 

Variable Frequency Source Definition 

NPLs total monthly  OwnC based 

on NBR data 

Share of overdue amounts debts in total 

due amounts (%) 

NPLs 90 days monthly OwnC based 

on NBR data 

Share of overdue amounts debts > 90 days 

in total due amounts (%) 

NPLs total 

growth rate 

monthly OwnC based 

on NBR data 

Share of overdue amounts debts in total 

due amounts – growth rate (%) 

NPLs 90 days 

growth rate 

monthly OwnC based 

on NBR data 

Share of overdue amounts debts > 90 days 

in total due amounts – growth rate (%) 

Dummy Post 

Covid 

monthly OwnC Dummy Post Covid-19 period (after 

2020m3) 

Policy rate monthly NBR Policy Rate (%) 

Consumer Price 

index 

monthly INSSE Monthly Consumer Price index CPI 

TOTALS (%) 

ROA quarterly NBR Return on assets (Annualized net profit / 

Total average assets) (%) 

Loans to deposits quarterly NBR Loans granted to clients (gross value) / 

Deposits from clients (%) 

GDP growth  monthly Eurostat Gross domestic product per capita, 

percentage change compared to same 

period in previous year (%) 

 Unemployment  monthly Eurostat Unemployment rate, percentage of 

population in the labour force, seasonally 

adjusted (%) 
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RON/EUR 

volatility 

monthly OwnC based 

on NBR data 

Standard deviation of RON/EUR 

exchange rate in a three periods rolling 

window (units) 

External debt 

service 

monthly OwnC based 

on NBR data 

LT external debt service growth rate (%) 

M3 monthly OwnC based 

on NBR data 

Domestic liabilities; M3 growth rate (%) 

Note: Computations are based on data from National Bank of Romania. INSSE represent the National 

Institute of Statistics. 

The descriptive statistics presented in Table 2, indicate a larger mean value of 

NPLs by their general definition compared to the mean of NPLs described by EBA. 

In addition, we notice a negative mean value of mean NPLs total growth rate and 

NPLs 90 days growth rate, which unravels a slowdown of NPLs. 

Table 2 Summary statistics 

Variable Obs Mean Std. Dev. Min Max 

NPLs total 273 6.526 3.48 1.14 13.04 

NPLs 90 days 273 5.86 3.215 .93 12.42 

NPLs total growth rate 272 -.413 4.182 -14.088 15 

NPLs 90 days growth rate 272 -.116 4.667 -14.783 36.41 

Dummy Post Covid 274 .117 .322 0 1 

GDP growth 252 4.464 4.778 -9.5 16.3 

Unemployment  273 7.278 1.351 4.7 9.6 

Consumer Price index 271 187.015 89.652 100.56 562.96 

Policy rate 238 6.441 5.383 1.25 21.25 

RON/EUR volatility 213 .029 .03 0 .23 

External debt service 174 25.426 57.464 -96.581 288.319 

M3 187 .916 2.183 -5.882 9.091 

ROA 170 .925 .543 .01 1.77 

Loans to deposits 179 94.189 20.123 65.89 124.71 

Note: Variables are explained in Table 1.  

The correlation matrix reported in Table 3, reveals a strong negative 

correlation between NPLs total and Dummy Post Covid, that might indicate a good 

response to policy measures taken in the context of covid. There is also a strong 

positive correlation between unemployment and NPLs total and NPLs growth rate. 

GDP growth does not show a strong correlation with NPLs total, but it indicates a 

negative one with NPLs growth, a slowdown for the NPLs ratio in economic 

expansion. Consumer Price Index, Policy Rate and RON/EUR volatility have a 

negative correlation with NPLs total, however a positive worth mentioning 

correlation with NPLs growth. 
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Table 3. Correlation matrix 

Variables (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

NPLs total 1.0 

NPLs total 

growth rate 

-0.2 1.0 

Dummy Post 

Covid 

-0.3 -0.2 1.0 

GDP growth 0.0 -0.3 -0.1 1.0 

Unemployment 0.4 0.4 -0.3 -0.4 1.0 

Consumer Price 

index 

-0.3 0.5 -0.5 -0.0 0.3 1.0 

Policy rate -0.4 0.5 -0.3 -0.1 0.3 0.9 1.0 

RON/EUR 

volatility 

-0.2 0.4 -0.2 -0.0 0.2 0.5 0.5 1.0 

External debt 

service 

-0.0 -0.0 0.0 0.0 -0.0 0.0 0.0 -0.0 1.0 

M3 -0.0 -0.1 0.0 0.0 -0.0 -0.0 -0.0 -0.0 -0.0 1.0 

ROA -0.1 -0.4 0.2 0.5 -0.7 -0.3 -0.4 -0.2 -0.0 0.0 1.0 

Loans to 

deposits 

-0.0 0.5 -0.5 -0.1 0.6 0.8 0.8 0.5 0.0 -0.0 -0.6 1.0 

4. RESULTS 

Table 4 illustrates the results of the empirical regressions detailed in the 

previous section. Overall, we find a significant negative impact of Covid crisis on 

the level of NPLs ratio. The National Bank of Romania intervene in order to impede 

the development of negative spillovers within the financial system. By putting into 

force the Government Emergency Ordinance No. 37/2020, the borrowers can 

postpone their loans payments up to 9 months, but not later than 31 December 2020. 

A similar situation is noticed within Euro Zone as all of the regulatory authorities 

are more precautious having in memory Global Financial Crisis period.  

Table 4 Determinants of NPLs 

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

       NPLs total    NPLs total    NPLs total    NPLs total 

 Dummy Post Covid -4.208*** -3.104*** -5.607*** -5.202*** 

   (.338) (.242) (.419) (.382) 

 L.GDP growth .13*** .082*** .129*** .118*** 

   (.034) (.022) (.029) (.03) 

 L.Unemployment 1.401*** 1.606*** 1.549*** 2.119*** 

   (.099) (.079) (.097) (.105) 

 L.Consumer Price 

index 

-.108***  -.185*** -.158*** 

   (.007)  (.01) (.016) 
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      (1)   (2)   (3)   (4) 

       NPLs total    NPLs total    NPLs total    NPLs total 

 L.RON/EUR volatility -13.565*** -.566 -2.728 -4.127 

   (3.627) (4.582) (3.698) (5.28) 

 L.Policy rate  -.955***   

    (.063)   

 L.External debt service   0.000 .001 

     (.002) (.002) 

 L.M3   .022 -.010 

     (.057) (.05) 

 L3.ROA    1.367*** 

      (.423) 

 L3.Loans to deposits    -.034** 

      (.015) 

 Constant 12.711*** -.348 22.069*** 16.127*** 

   (.919) (.579) (1.45) (2.024) 

 Observations 209 209 173 170 

 R-squared .777 .821 .809 .845 
Robust standard errors are in parentheses 

*** p<.01, ** p<.05, * p<.1  

First, results from column (1) – (4) show that Covid 19 pandemic influenced 

negatively the NPLs ratio, contrary with our assumptions. Then, the economic 

environment can influence significantly the creditworthiness of the population. 

Therefore, the employment is negatively correlated to the level of NPLs ratio as the 

borrowers with financial difficulties are less likely to repay their debts. Regarding 

the volatility of RON/EUR, it is an important determinant of loans in foreign 

currency. A higher volatility of this ratio implies an increase in the level of NPLs 

ratio. Another macroeconomic determinants of NPLs ratio are GDP growth and 

inflation. GDP growth is positively associated with the NPLs ratio, while inflation 

affects negatively the NPLs ratio contrary to other studies conducted in Euro- Zone. 

Second, column (2) shows that policy rate influence positively the 

creditworthiness of the borrowers by implementing stringency measures to the 

banking sector. Kasinger et al. (2021) bring also evidence that a pro-active NPLs 

management can decrease NPLs ratio. 

Further, the return on assets influences positively NPLs ratio. A possible 

explanation is that the banks are interested in offering risky credits to borrowers to a 

higher interest rate although their creditworthiness is worser. The ratio of loans to 

deposits affects negatively NPLs ratio. A higher ratio of loans to deposit implies a 

higher liquidity risk which leads to a more precautious behavior of financial 

institutions. Being more precautious, banks are more willing to give risky credits. 

Therefore, the level of NPLs ratio tend to decrease. 
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Table 5 Determinants of NPLs (EBA definition) 

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

      NPLs 90 

days 

  NPLs 90 

days 

  NPLs 90 

days 

  NPLs 90 

days 

 Dummy Post Covid -3.977*** -2.931*** -5.445*** -5.012*** 

   (.35) (.251) (.434) (.392) 

 L.GDP growth .14*** .094*** .137*** .13*** 

   (.036) (.023) (.03) (.031) 

 L.Unemployment 1.283*** 1.489*** 1.435*** 2.064*** 

   (.1) (.079) (.098) (.106) 

 L.Consumer Price 

index 

-.105***  -.186*** -.152*** 

   (.007)  (.01) (.016) 

 L.RON/EUR volatility -14.571*** -1.052 -3.321 -4.109 

   (3.628) (4.529) (3.591) (5.206) 

 L.Policy rate  -.949***   

    (.064)   

 L.External debt service   0.000 .001 

     (.002) (.002) 

 L.M3   .026 -.009 

     (.058) (.05) 

 L3.ROA    1.386*** 

      (.431) 

 L3.Loans do deposits    -.042*** 

      (.015) 

 Constant 12.716*** -.011 22.535*** 15.994*** 

   (.929) (.588) (1.481) (2.058) 

 Observations 209 209 173 170 

 R-squared .749 .81 .787 .833 

Robust standard errors are in parentheses 

*** p<.01, ** p<.05, * p<.1  

To test the robustness of our results, we introduce the overdue amounts debts 

declared after 90 days as dependent variable in our empirical models. Our results 

remain robust in all of four employed models.  

Table 6 Determinants of NPLs growth rate 

      (1)   (2) 

       NPLs total 

growth rate 

  NPLs 90 days 

growth rate 

 Lagged Y .207** .189* 

   (.095) (.106) 

 Dummy Post Covid -1.359** -1.385** 

   (.535) (.557) 

 L.GDP growth -.208*** -.257*** 

   (.062) (.066) 
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      (1)   (2) 

       NPLs total 

growth rate 

  NPLs 90 days 

growth rate 

 L.Unemployment .309** .432*** 

   (.155) (.134) 

 L.Consumer Price index -.020* -.024** 

   (.012) (.012) 

 L.RON/EUR volatility 33.824*** 35.505** 

   (11.46) (14.407) 

 Constant .893 .773 

   (1.651) (1.758) 

 Observations 209 209 

 R-squared .315 .386 

Robust standard errors are in parentheses 

*** p<.01, ** p<.05, * p<.1  

In the next phase, we introduce NPLs total growth rate and growth ratio of 

NPLs declared after 90 days as dependent variables. We find also a significant 

negative impact of Covid crisis on NPLs ratio. In addition, we obtain that the main 

macroeconomic indicators of NPLs ratio are GDP growth, unemployment, GDP 

growth and RON/EUR volatility.  

5. CONCLUSIONS 

With this study, we expand the literature on NPLs ratio by bringing new 

insights regarding the link between COVID crisis and NPLs ratio within the 

Romanian banking sector. Analyzing the period 2000-2022, we empirically assess 

the impact of COVID pandemic on NPLs ratio. The main findings show that COVID 

crisis influences negatively the increase in NPLs ratio due to the implementation of 

macroprudential policies. Then, macroeconomic indicators such as employment, 

GDP growth and inflation can determine NPLs ratio. These results remain robust 

when we take into consideration the ratio of NPLs declared after 90 days. 
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