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Abstract 

 

This paper examines the microeconomic and macroeconomic determinants of non-

performing loans (NPLs) across six loan categories in the Philippines during periods of robust 

economic growth. Using instrumented dynamic panel models, the results indicate that NPLs tend 

to persist over time. In addition, bank-specific characteristics and macroeconomic conditions are 

likely to affect agricultural and SME NPLs (mandatory loans), while only macroeconomic factors 

seem to have an impact on corporate and consumption NPLs (regular loans). In particular, cost-

inefficient banks tend to have higher agricultural and SME NPLs indicating that the loan quality 

of these two mandatory credits is associated with operational inefficiency. Additionally, rising 

unemployment rates seem to increase agricultural NPLs. Furthermore, highly capitalized banks 

tend to have more agricultural NPLs implying higher credit risk for agricultural loans. Meanwhile, 

higher SME NPLs are associated with tighter credit standards. In addition, rising GDP growth 

rates are likely to contribute to higher SME NPLs and the impact tends to last for a long period. 

These findings suggest a deterioration in SME loan quality and a possible credit risk build-up in 

SME lending segment of banks along with Philippine economic progress. Similarly, higher GDP 

growth rates tend to increase corporate and consumption NPLs (regular loans). However, 

microfinance and housing NPLs seem to be not sensitive to macroeconomic developments. 
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Microeconomic and Macroeconomic Determinants of Non-performing Loans:  

The Case of Philippine Commercial and Savings Banks 

 

Reynalyn G. Punzalan and Roberto Leon-Gonzalez1 

 

1. Introduction  

 

The ratio of non-performing loans to total gross loans (NPLs) is one of the core financial 

soundness indicators used by bank supervisors. 2  It indicates the quality of bank assets, 

particularly loans, wherein an increasing ratio signals a deterioration in loan quality 

(International Monetary Fund [IMF], 2019, p.88). In the literature, NPLs have been linked with 

facilitating and prolonging financial crises (Ari et al., 2019). In addition, many empirical studies 

provide support on the cross-linkages between NPLs and the growth of aggregate economy. 

On one hand, macroeconomic conditions affect NPLs by influencing borrowers’ debt-servicing 

capacities. On the other hand, NPLs feed back to the real economy by constraining bank credits 

to economic agents thus affecting outputs. Hence, understanding the nature and 

characteristics of NPLs are crucial for policy development.  

 

In the Philippines, NPLs have been continuously decreasing since the post-Asian 

financial crisis era (Figure 1). NPL resolution strategies, regulatory reforms, and enhancement 

in credit risk management policies of banks could have contributed to the decline in NPLs 

(Baudino & Yun, 2017). In addition, favorable economic performance of Philippine economy 

between 2000 and 2018 could have enhanced the repayment capacities of borrowers. 

Although the declining trends in NPLs pose no imminent threat to the stability of Philippine 

banking system, identifying the factors affecting NPLs are important aspects of 

macroprudential surveillance, policy development, and NPL resolution strategies should 

economic shocks occur.  

 

Figure 1. Percentage of Non-performing Loans to Total Loans of  

Philippine Universal and Commercial Banks from 1997 to 2018 

 
Note: This figure is drawn from the publicly available NPL data from the Bangko Sentral ng Pilipinas which do not include the NPLs of thrift banks. 

This series reflect the revised definition of NPLs starting 2012 without adjusting the previous years’ data hence, a sudden spike in NPLs ratio is 

 

1 Dr. Reynalyn G. Punzalan is from the Capital Markets and Trust Supervision Department, Financial Supervision 

Sector, Bangko Sentral ng Pilipinas (BSP), while Dr. Roberto Leon-Gonzalez is a Professor at the National Graduate 

Institute for Policy Studies, Tokyo, Japan. Dr. Punzalan would like to thank the Department of Supervisory Analytics, 

BSP for its excellent assistance in providing bank-level data. 
2  Financial Soundness Indicators (FSIs) are IMF-recommended indicators on the financial health of financial 

institutions (IMF, 2019, p.1).   
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observed in January 2012. However, the dataset in this paper utilizes the same definition of NPLs throughout the sample period and includes thrift 

banks. 

 

Empirical works on NPLs in the Philippines remain limited particularly studies with 

bank-level data. For instance, Lee and Rosenkranz (2019) analyze the determinants of NPLs 

using 165 banks in Asia including the Philippines. They find that macroeconomic factors have 

more quantitative impact on NPLs than bank-specific characteristics. Meanwhile, a granular 

analysis of NPLs is conducted by Louzis et al. (2012) by examining NPLs of mortgages, 

consumer, and business loans of nine Greek banks from 2003Q1 to 2009Q3 (27 quarters). They 

find that declining GDP growth and rising unemployment rates strongly affect business NPLs 

but slightly influence mortgages NPLs. Our approach is similar to the strategy of Louzis et al. 

(2012), since we also investigate the macroeconomic and bank-specific determinants of NPLs 

using dynamic panel models. However, our study differs from their research in several ways 

and contributes to the literature in the following manner. First, we employ a longer panel 

dataset with 130 banks and 40 quarters from 2009Q1 to 2018Q4. Hence, our estimates are 

more efficient than those of previous studies. In addition, our panel dataset allows us to jointly 

estimate several bank-specific characteristics and macroeconomic variables unlike Louzis et al. 

(2012) who estimate only one bank-specific variable at a time with macroeconomic variables. 

Second, we provide a more granular analysis of NPLs using regular loans (corporate, 

consumption, and housing loans) and specialized credits (agricultural, small- and medium-

enterprises, and microfinance loans) in the Philippines which is not commonly done in the 

literature. Third, we employ alternative measures of lending policies, namely, the ratio of real 

and other properties acquired to total assets (ROPA/TA) as proxy for bank’s lending policies 

on collateral requirements and the diffusion index for credit standards as proxy for the general 

credit standards in the banking industry. Finally, to the best of our knowledge, this study is the 

first comprehensive analysis on microeconomic and macroeconomic determinants of NPLs in 

the Philippines using dynamic panel models.  

 

 This paper proceeds as follows: Section 2 provides the literature on microeconomic 

and macroeconomic determinants of NPLs. Section 3 discusses the empirical strategy. Section 

4 describes the data. Section 5 provides the results. Finally, Section 6 presents the conclusion 

and policy implications.  

 

 

2. Literature review 

 

The most common indicator of loan quality in the literature is the ratio of non-

performing loans to total loans, which is broadly defined as the ratio of loans with missed 

payment on principal or interest for the past 90 days over total loans. Several empirical 

evidence suggest that macroeconomic fundamentals and banking characteristics seem to 

influence NPLs. They argue that macroeconomic variables are external factors that affect 

borrowers’ repayment capacity. Meanwhile, banking characteristics are internal factors that 

indicate the risk-taking activities of banks. However, many of these empirical studies employ 

country-level and aggregate banking data. Nevertheless, there is growing strand of NPL 

literature that utilizes bank-level data and some of them are presented below.  
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2.1 Bank-specific factors 

 

Berger and Deyoung (1997) and Louzis et al. (2012) examine the bank-specific factors 

that may affect NPLs and provide the following hypotheses: 

 

First, “moral hazard” hypothesis suggests that low-capitalized banks (as measure by 

equity to assets ratio) tend to have higher NPLs. Berger and DeYoung (1997) argue that since 

these banks are already high risk, they have the incentive to grant riskier loans in exchange for 

higher profits. Several researchers also provide support to this hypothesis (Salas & Saurina, 

2002; Louzis et al., 2012; Klein, 2013; Lee & Rosenkranz, 2019).  

 

Second, “bad management” hypothesis provides that cost-inefficient banks are likely 

to have more NPLs. Berger and DeYoung (1997) argue that low cost-efficiency (as a function 

of operating expenses) signals poor management practices. Inadequate loan underwriting, 

monitoring, and control processes may lead to poor loan collection practices, thereby 

contributing to NPL build-up. Using another measure of efficiency (higher non-interest 

expenses to assets ratio), Espinoza and Prasad (2010) show that inefficient banks in Arab 

countries also tend to have higher NPLs. Similar results are obtained by Williams (2004) for 

European banks, Podpiera and Weil (2008) for Czech banks, and Louzis et al. (2012) for Greek 

banks. 

 

On the contrary, the “skimping” hypothesis suggests that cost-efficient banks may have 

more NPLs. Berger and DeYoung (1997) explain that bank managers might intentionally cut 

their expenses on credit evaluation and monitoring to improve current income at the expense 

of rising NPLs in the future. Alternatively, other studies employ profitability index (higher net-

income to equity) to test the “good management” hypothesis (Klein, 2013; Lee & Rosenkranz, 

2019). They argue that positive profits indicate good management and properly managed 

banks will have better loan quality and lower NPLs.  

 

Third, “diversification” hypothesis says that banks with diversified sources of income 

(non-interest income from non-lending operations) tend to have fewer NPLs. Although Louzis 

et al. (2012) are not able to confirm this hypothesis for Greek banks. 

 

Lastly, “excess lending” hypothesis suggests that rapid credit expansion (loan growth 

or higher loans to assets ratio) may lead to rising NPLs. Aggressive loan growth strategies can 

motivate bank officers to ease their credit standards to achieve their targets and widen their 

clientele base. Several researchers also confirm this hypothesis (Clair, 1992; Salas & Saurina, 

2002; Klein, 2013; Lee & Rosenkranz, 2019). 

 

The lending policies of banks may also influence NPLs. However, it is difficult to 

measure for empirical validation. To test this hypothesis, Salas and Saurina (2002) utilize the 

change in net interest margin as proxy for credit standards. Meanwhile, Berger and Udell (1990) 

examine the presence of collaterals in loan contracts as indicator of lending policies and find 

that pledges of collaterals on commercial loans is positively associated with riskier borrowers 

and higher NPLs. Collaterals may lead to relaxation of credit evaluation, wherein loan officers 

rely more on collateral values instead on borrowers’ capacity to repay the loans hence 

increasing NPLs. In addition, collateral values may have an impact on NPLs. Using Indian stock 
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price index as proxy for collateral value, Rajan and Dhal (2003) find a positive association 

between stock prices and NPLs. They argue that high collateral values may induce soft lending 

that may result to riskier loans and more NPLs.  

 

2.2 Macroeconomic factors 

 

Macroeconomic factors can also affect the evolution of NPLs during business cycles. 

Several studies provide evidence that NPLs follow a countercyclical path (Salas & Saurina 

[2002] for Spanish banks; Rajan & Dhal [2003] for Indian banks; Quagliariello [2007] for Italian 

banks; Espinoza & Prasad [2010] for Arabian banks; Louzis et al. [2012] for Greek banks; Klein 

[2013] for European banks; Lee & Rosenkranz [2019] for Asian banks). As GDP grows, 

borrowers earn more income to service their debt obligations translating to lower NPLs. 

Likewise, as the economy contracts, unemployment increases and some borrowers might lose 

their jobs and have difficulty in repaying their loans resulting to more NPLs. In addition, GDP 

growth may affect the demand for loans. As the economy grows, businesses and individuals 

may increase their borrowing to finance higher production and consumption.  

 

Similarly, macroeconomic environmental factors such as inflation, lending rates, and 

exchange rates may influence NPLs. For instance, Klein (2013) argues that rising inflation 

lowers the real value of debt obligations. At the same time, higher inflation decreases the real 

income of borrowers thus lowering borrowers’ debt-servicing capacities. In a study of Asian 

banks, Lee and Rosenkranz (2019) find that rising inflation has a stronger impact on real 

income deterioration which may lead to more NPLs. Moreover, Louzis et al. (2012) find that 

increasing lending rates may contribute to higher NPLs, since borrowers with floating interest 

rates have to pay more interest. Furthermore, Lee & Rosenkranz (2019) argue that exchange 

rate depreciation may adversely affect borrowers with unhedged foreign currency-

denominated loans and put an upward pressure on NPLs.  

 

3. Empirical Strategy  

 

In this section, we discuss the estimation procedures and some specification test results.  

 

We implement two-stage least squares on dynamic panel models with fixed effects to 

analyze the microeconomic and macroeconomic determinants of non-performing loans in the 

Philippines. Our model is specified as:  

 

𝑁𝑃𝐿𝑖,𝑡
𝑗

 =  𝛼𝑁𝑃𝐿𝑖,𝑡−1
𝑗

+  𝐵𝑖,𝑡
′ 𝛽 + 𝜌𝑑𝑖|𝑘,𝑡 + 𝑀𝑡

′𝛿 +  𝐼𝑡
′𝜆 +  𝜃𝑡𝑡 + 𝜐𝑖 +  𝜀𝑖,𝑡 

 

where 𝑁𝑃𝐿𝑖,𝑡
𝑗

 pertains to the ratio of non-performing loans to total loans in loan category 𝑗 of 

bank 𝑖 at quarter 𝑡, 𝐵𝑖,𝑡 are vectors of bank-specific variables that are composed of asset-side 

variables 𝐵𝐴𝑖,𝑡, liability-/equity-side variables 𝐵𝐵𝑖,𝑡 , and income-related variables 𝐵𝐶𝑖,𝑡 ,  𝑑𝑖|𝑘,𝑡 is 

a dummy variable equals one when bank 𝑖 acquired or merged with bank 𝑘 throughout the 

post-merger or post-acquisition period, 𝛭𝑡 is a vector of macroeconomic variables, and 𝐼𝑡 are 

vectors of industry-wide lending standards 𝐼1𝑡 and loan demand 𝐼2𝑡. Meanwhile, 𝑡𝑡 pertains to 

the trend effect, 𝜐𝑖 refers to bank fixed effects or unobserved heterogeneity of bank 𝑖 that may 

be correlated with the regressors, and 𝜀𝑖,𝑡 denotes the idiosyncratic error term that is assumed 

to be uncorrelated with all explanatory variables and bank fixed effects.  
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For dynamic panel model with short period, the inclusion of lagged dependent variable 

makes the estimate 𝛼̂ inconsistent, since 𝑁𝑃𝐿𝑖,𝑡−1 is correlated with the mean error 𝜀𝑖̅ through 

𝜀𝑖̂,𝑡−1  as raised by Nickell (1981). Nonetheless, he points out that the demeaned lagged 

dependent variable ( 𝑁𝑃𝐿𝑖,𝑡−1 − 𝑁𝑃𝐿̅̅ ̅̅ ̅̅
𝑖,−1 )  will not be correlated with the demeaned 

error  ( 𝜀𝑖̂,𝑡 − 𝜀𝑖̅ ) whenever time 𝑇  → ∞ since the mean error 𝜀𝑖̅  → 0. Thus, the bias in 

𝛼 disappears in dynamic panel model with fixed effects when 𝑇 is large (Cameron & Trivedi, 

2005, p.764). 

 

Additionally, we specify two dynamic panel models for each NPL category with either 

asset-side variables or liability-/equity-side variables in the model. Since total assets is always 

equal to total liabilities and equity in a balance sheet, alternately specifying asset ratios and 

liability/equity ratios in the regressions will allow us to distinguish the impact of banks’ uses 

of funds (asset-side of balance sheet) from their sources of funds (liability-/equity-side of 

balance sheet) on NPLs. Specifically, we estimate a model with asset-side variables given by: 

 

𝑁𝑃𝐿𝑖,𝑡
𝑗

 =  𝛼𝑁𝑃𝐿𝑖,𝑡−1
𝑗

+ 𝛽1𝑅𝑂𝑃𝐴/𝑇𝐴𝑖,𝑡 + 𝛽2𝑇𝐿𝑗/𝑇𝐴𝑖,𝑡 + 𝛽3𝐿𝑜𝑎𝑛𝑔𝑟𝑜𝑤𝑡ℎ𝑖,𝑡  

+  𝛽4𝑇𝐴𝑔𝑟𝑜𝑤𝑡ℎ𝑖,𝑡 + 𝐵𝐶𝑖,𝑡
′ 𝛾 + 𝜌𝑑𝑖|𝑘,𝑡 +  𝑀𝑡

′𝛿 + 𝐼𝑡
′𝜆 +  𝜃𝑡𝑡 +  𝜐𝑖 + 𝜀𝑖,𝑡    

(1) 

 

and a model with liability-/equity-side variables described as:  

 

𝑁𝑃𝐿𝑖,𝑡
𝑗

 =  𝛼𝑁𝑃𝐿𝑖,𝑡−1
𝑗

+ 𝛽1𝐸𝑞𝑢𝑖𝑡𝑦/𝑇𝐴𝑖,𝑡 + 𝛽2𝐷𝑒𝑝𝑜𝑠𝑖𝑡/𝑇𝐴𝑖,𝑡 + 𝛽3𝐷𝑒𝑝𝑜𝑠𝑖𝑡𝑔𝑟𝑜𝑤𝑡ℎ𝑖,𝑡

+ 𝛽4𝐸𝑞𝑢𝑖𝑡𝑦𝑔𝑟𝑜𝑤𝑡ℎ𝑖,𝑡 + 𝐵𝐶𝑖,𝑡
′ 𝛾 + 𝜌𝑑𝑖|𝑘,𝑡 +  𝑀𝑡

′𝛿 + 𝐼𝑡
′𝜆 + 𝜃𝑡𝑡 + 𝜐𝑖 + 𝜀𝑖,𝑡 

(2) 

 

The asset-side variables 𝐵𝐴𝑖,𝑡 in Equation (1) are the following: ROPA/TA is the ratio of 

real and other properties acquired to total assets as proxy for bank’s lending policies on 

collateral requirements. ROPA represents the amount of secured loans that defaulted where 

the collaterals are already foreclosed by banks. After the bank acquires ownership on collateral, 

the secured non-performing (defaulted) loan will be reclassified into ROPA at the carrying 

amount of the loan. Hence, from being a loan, it becomes an “acquired asset” since the bank 

already owns the property. It should be noted that while 𝑁𝑃𝐿𝑡  can affect  𝑅𝑂𝑃𝐴𝑡+1 , 

𝑁𝑃𝐿𝑡  cannot influence  𝑅𝑂𝑃𝐴𝑡 . A bank that relies more on collateral values and not on 

borrower’s repayment capacity will have an accumulation of ROPA in its balance sheet. In 

addition, Berger and Udell (1990) provide evidence that collaterals are associated with riskier 

borrowers. Hence, ROPA may represent bank’s previous policy on collateral requirement when 

granting loans to probably risky borrowers. 

 

𝑇𝐿𝑗/TA is the ratio of total loans in loan category 𝑗 to total assets and captures bank’s 

concentration in a certain lending activity. For example, agricultural NPLs have 𝑇𝐿𝑗/𝑇𝐴𝑖,𝑡  = 

agricultural loans to total assets ratio in the regression.3 We include this variable because 

Philippine banks have different loan concentration, although they provide credits to both 

businesses and individuals (Figure 2). Loan growth is the growth rate of aggregate loan 

 

3  𝑇𝐿𝑗/𝑇𝐴𝑖,𝑡  for other loan categories are the ratios of: total SME loans to total assets for SME NPLs, total 

microfinance loans to total assets for microfinance NPLs, total corporate loans to total assets for corporate NPLs, 

and total individual loans to total assets for both consumption and housing NPLs.  
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portfolios and TA growth is the total assets growth. These two variables control for the growth 

effects as Philippine banks continuously grow from 2009 to 2018.  

 

Figure 2. Average Ratio of Total Loans per Category to  

Total Assets in Each Bank Between 2009 and 2018 (%) 

 
Note: Each column corresponds to a bank and the colors represent its loan concentration across categories. This 

figure is drawn from the quarterly regulatory reports from the Bangko Sentral ng Pilipinas. 

 

On the other hand, the liability-/equity-side variables 𝐵𝐵𝑖,𝑡 in Equation (2) are equity to 

total assets ratio (Equity/TA), deposits to total assets ratio (Deposit/TA), deposit growth, and 

equity growth. In earlier literature, Equity/TA is utilized to test moral hazard hypothesis, 

wherein low-capitalized banks tend to have higher NPLs.4 However, with the risk-based capital 

adequacy framework implemented in July 2007, wherein banks with riskier assets are required 

to have higher capital, there might be simultaneous causality between NPLs and banks’ equity. 

As NPLs increase, banks have to provide more loan loss allowances which may require 

additional equity to maintain the minimum capital ratio set by regulatory authority. Thus, we 

use the values of Equity/TA from the two previous quarters as instruments for the current 

Equity/TA to address reverse causality.  

 

Meanwhile, the income-related variables 𝐵𝐶𝑖,𝑡 are the results of banks’ uses and sources 

of funds and cannot be identified as asset-side nor liability-/equity-side item of a balance 

sheet. Hence, they are included in Equations (1) and (2). These regressors are the net interest 

income to average assets ratio as a measure of bank profitability from lending operations, 

non-interest income to average assets ratio as a measure of bank profitability from non-

lending activities and a proxy for diversification, and non-interest expense to average assets 

ratio as a measure of operating expenses and a proxy for operational inefficiency. Several 

studies (mentioned in Section 2) provide evidence that bank profitability, diversification, and 

operational efficiency have an impact on NPLs.  

 

 

4 Studies that provide evidence in support of moral hazard hypothesis include Berger and DeYoung (1997), Salas 

and Saurina (2002), Louzis et al. (2012), Klein (2013), and Lee and Rosenkranz (2019). 
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The bank-specific variables 𝐵𝑖,𝑡
′  are covariance stationary based on Fisher type-

Augmented Dickey Fuller panel unit root test (Choi, 2001). However, they may have 

endogeneity issues with the error term 𝜀𝑖,𝑡 and reverse causality with NPLs. Hence, we opt to 

instrument all bank-specific variables with their values from the previous two quarters.  

 

Moreover, we introduce proxies for general lending standards in the banking industry 

and for loan demand using “diffusion index for credit standards” and “diffusion index for loan 

demand”, respectively. These industry-level variables are qualitative indicators of the change 

in credit standards and change in loan demand from the previous quarter, which we obtain 

from Senior Bank Loan Officers’ survey of Bankgo Sentral ng Pilipinas (BSP). On a quarterly 

basis, BSP conducts the survey among banks regarding changes in their policies on loan 

margin, size of credit lines, collateral requirements, covenants, maturity, and use of interest 

rate floors as well as on their perceived change in loan demand from the previous quarter (BSP, 

2017a). Based on the results of the survey, diffusion index for credit standards is computed as 

the percentage of respondent banks that tighten their credit standards less the percentage of 

respondent banks that loosen their credit standards. It can take a value between -100% and 

100%. A positive (negative) diffusion index for credit standards indicates that more banks have 

tightened (loosened) as opposed to those that have eased (tightened) their lending standards. 

Similarly, diffusion index for loan demand is the percentage difference between banks that 

reported an increase in loan demand and banks that reported a decrease in loan demand. A 

positive diffusion index for loan demand means that more banks reported an increase in loan 

demand compared to those that stated a decrease.  

 

The survey provides separate diffusion index for enterprises and households, namely, 

diffusion index for credit standards on enterprises, diffusion index for credit standards on 

households, diffusion index for loan demand of enterprises, and diffusion index for loan 

demand of households.5 We use the four diffusion indices in our models and jointly estimate 

their impact on NPLs. However, diffusion index for credit standards may have spontaneous 

causality with NPLs as banks tend to tighten their lending standards when economic 

conditions worsen and NPLs increase. Hence, we instrument credit standards with its value 

from the previous quarter. In addition, the credit standards for households and credit 

standards for enterprise seem have strong collinearity (correlation coefficients = 0.82). Thus, 

we jointly test the credit standards for enterprises and households to determine the impact of 

lending policies on NPLs. On the other hand, we assume that diffusion index for loan demand 

is exogenous. 

 

Furthermore, we include GDP growth, unemployment rates, lending rates, inflation 

rates, and foreign exchange rates as macroeconomic determinants of NPLs based on empirical 

findings of earlier studies.6 For GDP growth, we also include its four quarters lags to evaluate 

the dynamic and long-term impact of GDP on NPLs.7 The long-run estimate of GDP with 𝑘 

lags is computed as:  

 

5 Enterprises pertain to private corporations and micro-, small-, and medium-enterprises. Meanwhile, households 

pertain to individuals who avail of housing and consumption loans (credit card, automobiles, and salary loans).   
6 Such as studies by Louzis et al. (2012), Klein (2013), and Lee and Rosenkranz (2019).  
7 We choose four quarter lags of GDP growth because it yields the lowest Akaike Information Criterion (AIC) and 

Bayesian Information Criterion (BIC) compared with one, two, and three lags.  
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𝛿 𝐺𝐷𝑃
𝐿𝑅 =

1

1 − 𝛼
(∑ 𝛿𝐺𝐷𝑃,𝑘

4

𝑘=0

) 
(3) 

where 𝛼 is the coefficient of lagged NPL.  

 

We assume that macroeconomic variables are exogenous and reserve requirement 

ratios on deposits follow a quadratic form to account for multiplier effect. However, 

macroeconomic variables are not covariance stationary based on Augmented Dickey Fuller 

tests. Nevertheless, trend coefficient controls for the trend effect of macroeconomic 

conditions. In addition, bank lending rates and loan demand seem to have strong 

multicollinearity with other macroeconomic variables (correlation coefficients > |0.60|) which 

may lower the significance of estimates. Nonetheless, we choose to maintain bank lending 

rates and loan demand in the model as control variables.  

 

Lastly, we evaluate if our models are properly specified. First, we specify a model with 

only macroeconomic  𝑀𝑡
′  and loan demand 𝐼2𝑡

′  to examine the predictive power of bank-

specific variables using Equation (4):  

 

𝑁𝑃𝐿𝑖,𝑡
𝑗

 =  𝛼𝑁𝑃𝐿𝑖,𝑡−1
𝑗

+ 𝑀𝑡
′𝛿 + 𝐼2𝑡

′ 𝜆 + 𝜃𝑡𝑡 + 𝜐𝑖 + 𝜀𝑖,𝑡 (4) 

 

 The smaller information criteria (AIC and BIC) reported in Tables 2 and 3 compared to 

those in Table 4 support the inclusion of bank-level data as explanatory variables for NPL. 

Second, we prefer fixed effects estimator based on Hausman (1978) test. Third, we reject the 

null hypothesis that asset-side variables are exogenous as the p-values of Chi-squared statistic 

< .05 (Models 2 and 3 of Tables 2). Hence, we use instruments for all bank-specific variables 

as well as credit standards. However, we assume that the lagged dependent variable 𝑁𝑃𝐿𝑖,𝑡−1 

is exogenous. Fourth, the instruments (IVs) are valid based on relevance and over-identification 

tests. We fail to reject the null hypothesis that IVs are uncorrelated with error terms 𝜀𝑖,𝑡, since 

the p-values of Hansen's J statistic > .05 (Models 1 to 6 of Tables 2 and 3). Additionally, all IVs 

are relevant, since first stage F-statistic > 10 in the joint hypothesis testing of all IV coefficients 

are zeros (the rule of thumb for first stage F-statistic > 10 is adopted from Staiger and Stock, 

1997).8 Fifth, we test the assumption of no serial correlation in 𝜀𝑖,𝑡 by regressing the predicted 

idiosyncratic error term 𝜀𝑖̂,𝑡  on its lag 𝜀𝑖̂,𝑡−1 . The results (available upon request from the 

author) suggest that our specifications do not exhibit first-order autocorrelation at 5% 

significance level. Finally, we do not cluster the standard errors. As raised by Abadie et al. 

(2017), clustering is appropriate only when both residuals and regressors are correlated within 

clusters. Since our models seem to have very weak endogeneity and no first-order 

autocorrelation issues, we find it adequate to use heteroscedasticity-robust standard errors. 

 

 

 

 

 

 

8 When the number of IVs is moderate or large, the critical value is a lot larger than Staiger–Stock rule of thumb of 

F-statistic > 10 (Stock & Yogo, 2002). Nonetheless, first stage F-statistics in our model are way above ten.  
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4. Data  

 

We use an unbalanced panel dataset of 130 universal, commercial, and thrift banks 

(collectively referred as commercial and savings banks in this study) from 2009Q1 to 2018Q4.9 

In case of merger or acquisition, the surviving bank provides a consolidated financial report. 

Bank-level data is extracted from proprietary reports submitted by banks to BSP, while 

macroeconomic variables are also obtained from the BSP as well as the Philippine Statistics 

Authority.  

 

Dependent variables are the ratios of: (a) non-performing agricultural loans to total 

agricultural loans (agricultural NPLs), (b) non-performing microfinance loans to total 

microfinance loans (microfinance NPLs), (c) non-performing small- and medium-enterprises 

(SME) loans to total SME loans (SME NPLs), (d) non-performing corporate loans to total 

corporate loans (corporate NPLs), (e) non-performing consumption loans to total 

consumption loans (consumption NPLs), and (f) non-performing housing loans to total 

housing loans (housing NPLs). These loan classifications are lifted from regulatory reports; 

hence, they can be considered as reliable and consistent over the sample period.  

 

While BSP provides several loan categories depending on the type of borrowers and 

purpose of loans, we select the six NPL categories due to the following reasons. First, 

agricultural and small- and medium-enterprise (SME) loans are mandatory credits in the 

Philippines. In particular, domestic banks are required to allocate portion of their loanable 

funds as follows: 25% on agriculture and agrarian reform credits (referred as agricultural loans), 

8% on micro- and small-enterprises, and 2% medium-enterprises (reported separately as 

microfinance and SME loans, BSP, 2017b, p.50 & p.53). SME loans are loans to business entities 

with total assets below 100 million Philippine pesos (approximately two million USD). These 

SMEs provide the majority of employment in the Philippines (around 63% of employment in 

2016) (Organization for Economic Cooperation and Development, 2018, p.374). Second, 

microfinance is among government policy tools for poverty alleviation and inclusive growth, 

hence their loans are governed by special regulations. Microfinance loans are loans to micro-

enterprises with total assets below three million Philippine pesos (approximately USD 60,000) 

and loans to low-income households (BSP, 2017b). Third, corporate loans represent the 

majority of bank loans in the Philippines (BSP, 2019). Corporate loans are loans to enterprises 

that will not qualify as micro-, small-, or medium-enterprise loans. Fourth, consumption loans 

may play an important role in spurring Philippine economic growth, since private 

consumption contributes around 70% of GDP for the past 20 years. Consumption loans are 

loans to individuals for personal use such as credit card, automobiles, and salary loans. Lastly, 

housing loans are of special interest to regulatory authorities because of possible linkages 

between financial crisis and housing loan defaults. Housing loans are loans to individuals for 

residential purposes. Given the potential relevance of these loans to the Philippine economy, 

understanding the factors affecting their loan quality is important for banking supervision and 

policy development.  

 

 

9 Our dataset includes 20 banks that were closed, 12 banks that were merged/acquired with another bank, and 17 

banks that were newly opened between 2009 and 2018. In addition, the dataset excludes rural banks, which are 

primarily engaged in agricultural lending, due to unavailability of data. 
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Table 1 presents the descriptive statistics. NPLs of corporate loans (6.61%) are below 

the total NPLs across loan categories (9.94%), while NPLs of other loan categories are above 

the total NPLs. Specifically, microfinance has the highest NPLs at 31.20%. This statistic implies 

that microfinance has the lowest loan quality. In addition, this finding may provide some 

rational why only 67 out of 130 banks are engaged in microfinance lending and why 

microfinance has one of the highest borrowing rates. Meanwhile, the loan quality of 

mandatory credits, 15.63% agricultural NPLs and 13.21% SME NPLs, is comparable to that of 

consumption loans with 17.56% NPLs. On the other hand, housing loans have better loan 

quality at 11.92% NPLs, while corporate loans have the best loan quality at 6.61% NPLs. 

However, corporate NPLs are very volatile, with the highest skewness and excess kurtosis.  

 

Table 1. Descriptive Statistics of Non-performing Loans Ratios (%) for each Loan Category 

  Specialized lending  Regular lending  

NPLs 
Total 

loans 

Agri-

cultural 

Micro- 

finance 
SME  Corporate Consumption Housing 

Mean 9.94 15.63 31.20 13.21  6.61 17.56 11.92 

St. deviation 14.59 25.01 34.75 20.09  16.97 27.13 19.81 

Minimum 0 0 0 0  0 0 0 

Maximum 100 100 100 100  100 100 100 

Skewness 2.91 2.09 1.04 2.67  3.98 1.94 2.76 

Kurtosis 12.93 6.64 2.59 10.46  19.21 5.76 10.83 

# of obs 4,154 3,494 1,629 3,746  2,872 3,017 3,148 

# of banks 130 117 67 118  99 105 104 

Note: The observation period spans from 2009Q1 to 2018Q4. The data is obtained from the quarterly reports 

submitted to the Bangko Sentral ng Pilipinas.  

 

As shown in Figure 3, total NPLs are generally down trending but specific NPLs follow 

different patterns. There could be significant variations in specific NPLs which may be 

attributed to the differential impacts of bank-specific characteristics and macroeconomic 

conditions across loan categories. Hence, we find it appropriate to conduct a granular analysis 

on the determinants of NPLs.  

 

Figure 3. Non-performing Loans Ratios of 

Philippine Universal, Commercial, and Thrift Banks for Each Loan Category 

 
Note: Total NPLs refer to total non-performing loans to total loans ratios across loan categories. This 

figure is drawn using data from the Bangko Sentral ng Pilipinas.  
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5. Results  

 

We estimate the parameters using two-stage least squares on dynamic panel models 

with fixed effects where we instrumented bank-specific variables with their two quarters lags 

and credit standards with their one quarter lag.10 Tables 2 and 3 present the estimation results 

for each NPL category.  

 

5.1 Bank-specific determinants  

 

Lagged NPLs positively and strongly affect current NPLs across loan categories 

(estimates around 0.8% in Tables 2 and 3). This finding suggests that previous NPLs appear to 

be the leading indicator of current NPLs and any shock to NPLs tend to persist over time. 

 

Additionally, bank-specific characteristics tend to affect agricultural and SME NPLs but 

not corporate and consumption NPLs. In particular, cost-inefficient banks (higher non-interest 

expense to average assets ratios) tend to have more agricultural NPLs (estimates around 0.4% 

in Model 1 of Tables 2 and 3) and SME NPLs (estimates around 0.5% in Model 2 of Tables 2 

and 3). These results indicate that the poor loan quality of mandatory credits (agricultural and 

SME loans) is associated with operational inefficiency consistent with “bad management” 

hypothesis. Berger and DeYoung (1997) provide that low cost-efficiency signals inadequate 

credit underwriting, monitoring, and control processes. Since we control for credit standards 

in our models, operational inefficiency possibly signals poor loan monitoring and collection 

practices which may contribute to higher agricultural and SME NPLs. On the other hand, NPLs 

of regular loans (corporate, consumption, and housing loans) are not associated with 

operational inefficiency. 

 

Moreover, highly capitalized banks (higher equity to assets ratio) seem to have higher 

agricultural NPLs (estimates around 0.14% in Model 1 of Table 3). This finding implies that 

agricultural loans seem to have higher credit risk than other type of loans. This result might 

probably explain the continuing under-compliance of Philippines banks to 25% mandatory 

credit allocation.  

 

Furthermore, SME NPLs are associated with tighter credit standards (estimates around 

0.3% in Model 2 of Tables 2 and 3). The coefficients are still significant based on the joint-test 

of credit standards for enterprises and households. Lown et al. (2000) provide evidence that 

banks tend to tighten their credit standards preceding economic recessions and slower loan 

growth. In addition, the respondent banks to Senior Bank Loan Officers’ survey reported that 

they imposed stricter credit standards due to lower macroeconomic outlook and anticipated 

decrease in bank profits (BSP, 2011; BSP, 2017a). Since we control for GDP, loan growth, and 

bank income in our specifications, the positive sign of credit standards suggests that the 

tightening of credit standards probably indicate a deterioration in the quality of SME loans. 

Banks might have been imposing stricter credit terms to SME borrowers in consideration of 

their potentially lower repayment capacities that can eventually result to more SME NPLs.  

 

10 We use the Stata commands of Schaffer (2005). 
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Table 2. Estimates for Each NPL Category Using a Model with Asset-side Variables  

 

 

 
Note: Heteroskedasticity-robust standard errors are in parentheses. *** p<0.01, ** p<0.05, * p<0.1 
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Table 3. Estimates for Each NPL Category Using a Model with Liability-/Equity-side Variables 

 

 

 
Heteroskedasticity-robust standard errors are in parentheses. *** p<0.01, ** p<0.05, * p<0.1   
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Table 4. Estimates for Each NPL Category Using a Model with Macroeconomic Variables 

 

 
Heteroskedasticity-robust standard errors are in parentheses. *** p<0.01, ** p<0.05, * p<0.1   
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Table 5. Estimates for Each NPL Category Using a Model with Asset-side and Liability-/Equity-side 

Variables  
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Continuation – Table 5. Estimates for Each NPL Category Using a Model with Asset-side and Liability-

/Equity-side Variables  

 

Heteroskedasticity-robust standard errors are in parentheses. *** p<0.01, ** p<0.05, * p<0.1   
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5.2 Macroeconomic determinants  

 

Macroeconomic variables affect both the NPLs of mandatory loans (agricultural and 

SME NPLs) and regular loans (corporate and consumption NPLs). On the other hand, 

microfinance and housing NPLs seem to be not sensitive to macroeconomic factors. It should 

be noted that between 2009 and 2018, the Philippines has robust economic growth and 

relatively manageable inflation and unemployment rates. Hence, these results might be 

relevant only during economic progress.  

 

Nevertheless, rising unemployment rates tend to increase agricultural NPLs (estimates 

around 2% in Model 1 of Tables 2 and 3). Although the unemployment rates in our models 

might substantially capture unemployment rates in the formal sector, we argue that 

unemployment rates in the informal labor markets also move in the same direction as those 

in the formal sector. In the Philippines, agricultural industry employs around 47.4% of the total 

informal labor force based on 2008 Informal Sector Survey (Philippine Statistics Authority, 

2009). These informal workers usually have weak employment security (social security safety 

nets). Hence, this finding implies that when agricultural borrowers lose their jobs, they will 

likely be unable to repay their loans resulting to higher NPLs.  

 

Moreover, rising GDP growth rates are likely to contribute to higher SME, corporate, 

and consumption NPLs. Specifically, 4-quarter lagged GDP growth rates tend to increase SME 

NPLs (estimates around 0.6% in Model 2 of Tables 2 and 3). In addition, GDP growth has a 

marginally significant and positive long-term impact on SME NPLs at 10% significance level 

(estimates around 7.4% in Model 2 of Tables 2 and 3). Similarly, 2-quarter lagged GDP growth 

rates tend to increase corporate NPLs (estimates around 0.4% in Model 4 of Tables 2 and 3) 

and consumption NPLs (estimates around 0.7% in Model 5 of Tables 2 and 3). However, GDP 

growth does not appear to have a long-term impact on corporate and consumption NPLs. 

These results indicate that the effects of GDP on NPLs tend to be transmitted faster on 

corporate and consumption loans (six months) than on SME loans (one year). In addition, GDP 

growth appears to have a stronger quantitative impact of consumption NPLs and a longer 

impact on SME NPLs.  

 

While the positive coefficient of GDP on NPLs is different from the negative sign found 

in the literature, it should be noted that our GDP estimate is conditional on loan demand, 

inflation, lending rates, exchange rates, and unemployment rates unlike in previous studies.11 

In addition, the observation period in earlier studies usually include a crisis, while this study 

covers robust economic growth. There might be substantial differences in risk aversion and 

risk tolerance of borrowers and banks between sample periods which might possibly be 

related to GDP. Another plausibly explanation is that banks may become more optimistic 

about lending and underestimate the credit risk of borrowers during economic booms (Borio 

et al., 2001; Jimenéz & Saurina, 2006). Similarly, borrowers may overestimate their future 

earnings, avail loans above their current financial capacity, and eventually find themselves 

unable to repay their debt obligations. Moreover, the positive impact of GDP on NPLs is 

 

11 These studies include the works of Salas and Saurina (2002), Rajan and Dhal (2003), Quagliariello (2007), Espinoza 

and Prasad (2010), Louzis et al. (2012), Klein (2013), and Lee and Rosenkranz (2019).  
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aligned with the remarks of IMF (2018), wherein the credit-to-GDP gap in the Philippines is 

nearing early warning thresholds suggesting an increasing risk in the financial system.  

 

On the other hand, microfinance and housing NPLs do not appear to be sensitive to 

macroeconomic developments. The finding on housing NPLs provides support on the 

perceived lower riskiness of residence loans over commercial loans (in our case SME loans) 

(Borio et al., 2001). 

 

As a robustness check, we combine Equations (1) and (2) and estimate a model with both 

asset-side and liability-/equity-side variables along with macroeconomic variables. The results 

are consistent as bank-specific variables (i.e., higher non-interest expense to assets ratio and 

tighter credit standards for enterprises) will likely lead to more agricultural and SME NPLs, 

while macroeconomic variables (rising unemployment and higher GDP growth rates) tend to 

increase agricultural, SME, corporate, and consumption NPLs (Table 5). Furthermore, we 

confine the sample to banks that did not merge or acquire another bank to eliminate the 

merger effect, and the said variables are still significant.  

 

Overall, agricultural and SME NPLs (mandatory credits) are susceptible to bank-specific 

characteristics and macroeconomic conditions. On the other hand, corporate and 

consumption NPLs (regular loans) are vulnerable to GDP growth but not to bank-specific 

factors.  

 

6. Conclusion  

 

This study investigates the microeconomic and macroeconomic determinants of NPLs 

in the Philippines across six loan categories (i.e., agricultural, microfinance, small- and medium- 

enterprises (SME), corporate, consumption, and housing loans). 

 

Previous NPLs seem to be the leading indicator of current NPLs suggesting its 

persistence over time. Thus, bank supervisors should encourage banks to implement effective 

NPL resolutions and early loan remedial strategies to arrest possible accumulation of NPLs. In 

addition, bank-specific characteristics and macroeconomic conditions are likely to affect 

agricultural and SME NPLs (mandatory loans), while only macroeconomic factors seem to have 

an impact on corporate and consumption NPLs (regular loans).  

 

In particular, cost-inefficient banks tend to have higher agricultural and SME NPLs 

indicating that the loan quality of these two mandatory credits is associated with operational 

inefficiency. Additionally, rising unemployment rates seem to increase agricultural NPLs. Hence, 

bank supervisors should encourage banks to improve their loan monitoring and collection 

efforts particularly on agricultural and SME loans as well as offer loan restructuring program 

whose repayment terms are aligned with borrowers’ cash flows. Moreover, highly capitalized 

banks tend to have more agricultural NPLs implying higher credit risk for agricultural loans. 

Bank regulators can consider providing regulatory incentives on agricultural lending to 

encourage banks’ compliance with the mandatory credit allocation and to compensate for the 

higher risk of agricultural loans. 
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Meanwhile, higher SME NPLs are associated with tighter credit standards. In addition, 

rising GDP growth rates are likely to contribute to higher SME NPLs and the impact tends to 

last for a long period. Taken together, these two findings suggest a deterioration in SME loan 

quality and a possible credit risk build-up in SME lending segment of banks along with 

Philippine economic progress. Similarly, higher GDP growth rates tend to increase corporate 

and consumption NPLs (regular loans). However, microfinance and housing NPLs seem to be 

not sensitive to macroeconomic developments. Thus, bank supervisors could take into 

consideration the vulnerabilities of NPLs to macroeconomic conditions when assessing banks’ 

NPLs and the appropriateness of loan loss provisions. Furthermore, bank supervisors could 

strengthen the credit risk management regulations particularly on establishing borrowers’ 

financial capacity to repay their debt obligations.  

 

An immediate extension of this study is a research on macroprudential stress testing 

across different loan categories while taking into consideration the results of this paper. 
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