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Abstract

The level of credit losses, which are important indicators of a bank’s soundness and its
ability to meet long-term obligations and generate income. Despite technological changes
and research on reducing bank credit losses, empirical evidence on the long-run interaction
between macroeconomic conditions and bank-level risk factors remains limited. This study
examines these relationships to inform sustainable banking growth and financial flexibility.
Macroeconomic variables include economic activity, unemployment, interest rates,
exchange rates, and stock market performance, which can affect borrowers’ repayment
capacity and loan performance. Bank-level variables include profitability, ability to meet
current obligations, capital adequacy, and lending assertiveness, reflecting management
quality and risk-taking behavior. The study uses a quantitative, descriptive-correlational
design and secondary panel data from five banking subsectors in the Philippines, covering
107 quarters from Q1 1999 to Q3 2025. Panel Fully Modified Ordinary Least Squares
(FMOLS) and Dynamic Ordinary Least Squares (DOLS) estimations were used to examine
long-run relationships, accounting for non-stationarity and cointegration. Corrective
measures were applied to support the reliability of t-statistics and the robustness of standard
errors in the Group-Mean Panel FMOLS and DOLS estimations. The Pedroni Panel
Cointegration test and panel cointegrating regressions provided strong evidence of long-
run equilibrium relationships between non-performing loans across the Philippine banking
system and the selected macroeconomic and bank-specific factors. The findings may help
banks, regulators, and policymakers improve credit-loss monitoring, support systemic
stability, and contribute to inclusive and sustainable economic growth in line with SDGs 8
and 10.

Keywords: credit losses, macroeconomic risk, Philippine banking system,
SDG#8, SDG#10
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Background of the Study

A country with a secured and effective banking system significantly
contributes to the economic development of any country. Banks play a
crucial role in starting savings, directing funds to prolific speculations, and
granting financial assistance to businesses and households. The most
common denominator in determining banking sector soundness is the level
of credit losses. It is generally measured through non-performing loan
(NPL) ratios. When loans become non-performing, they reduce
profitability, weaken capital positions, and restrain the ability to lend. If
loan defaults continue to persist, these destabilize the broader financial
system.

Effective credit risk management has escalating importance amidst
continuing economic uncertainty, fluctuations in financial markets, and
changes in borrower profiles. The latter include increased demand for
loans, changing creditworthiness, and occurring repayment patterns.
Furthermore, macroeconomic stressors such as increasing unemployment,
unstable exchange rates, and higher interest rates reduce borrowers’ ability
to repay and elevate default risk. External shocks such as global financial
crises or acts of nature may further weaken the economy, affecting the
borrowers as well as banks. Concurrently, bank-specific factors include the
grant of loan practices, adequacy of capital, ability to meet short-term
obligations, and ability to generate income. It further determines how
banking institutions acclimatize to these challenges. Understanding these
variables significantly contributes to the early detection of bank credit
losses and is essential for evaluating the resilience of the Philippine banking
sector.

Empirical studies revealed that monetary decline, higher
unemployment, escalating interest rates, and unpredictability of the
financial market were associated with an increase in NPLs. These
conditions severely impacted both households and firms by lessening
income, increasing debt-servicing costs, and weakening financial position.

Banks with sufficient capitalization were generally able to absorb
losses and preserve judicious borrowing standards. While banks are
involved in rapid credit expansion, capital buffers may be more susceptible
to increasing NPLs, especially during times of economic distress. Poor
internal management significantly contributes to bank credit losses.
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Existing studies probe either macroeconomic or bank-specific
determinants in isolation, while others were focused on the short-term
connection. In the Philippine context, empirical evidence on the long-run
interaction between macroeconomic conditions and bank-level risk factors
on various banking subsectors were insufficient. Hence, this gap limits the
ability of banks and regulators to fully comprehend the consistent
contributors to credit losses. Incorporating the two significant keys in
determining credit losses using a single empirical framework shall provide
significant insights that yield effective risk management, strengthened
economic stability, and promotion of inclusivity and sustainability aligned
with the United Nations SDG 8 and SDG 10.

This study has addressed the gap by employing a quantitative,
explanatory research design examining the long-run determinants of credit
losses in the Philippine banking system. Using panel data and applying
Group-Mean Panel Fully Modified Ordinary Least Squares (FMOLS) and
Dynamic Ordinary Least Squares (DOLS) methods, the study has estimated
the long-run balance of relationships while taking into account for non-
stationarity and endogeneity. The results of this study will greatly help
multiple stakeholders. Banks may use the results of this research to further
enhance their credit risk assessment, strengthen their internal controls, and
align lending strategies with prevailing economic conditions. Regulators
and policymakers will likewise benefit from this study since the results
thereof were supported by evidence in line with supervision and regulation
aimed at safeguarding monetary balance.

In reference to the United Nations’ Sustainable Development Goals
and Laudato Si’: Integral Ecological Education, the San Beda University
has aligned their Research Theme for AY 2025-2026 with the latter.
Strengthening the financial system while promoting inclusivity, which was
addressed in this study, has fully supported key human development goals:
SDG-8 (Decent Work & Economic Growth) and SDG-10 (Reduced
Inequalities).
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Table 1.

Linkage of SBU Research Theme with the United Nation’s SDG 8 (Decent
Work and Economic Growth) and SDG10 (Reduced Inequalities)

SDG

Aims of SDG

08 Decent Work 8.1 &8.10

and Economic Growth

By creating a model to forecast and manage
significant risks, it greatly supports the
financial institution. Lower NPL is an
essential part for allocating capital
efficiently, yielding to decent work and
sustainable economic growth.

10 Reduced Inequalities

10.5

The excessive NPL leads to financial crisis
that severely affect the marginalized. The
results of this study enhance the banking
regulation while monitoring keeps it secured
and robust.

Source: https://www.udp.org

Statement of Research Problem

1.

This study aims to investigate the main factors affecting credit losses
in the Philippine banking system. Specifically, it seeks to answer the
following:

What is the trend of the level of NPLs across the 5 banking sectors

(universal banks, commercial banks, rural banks, thrift banks, and
cooperative banks) for the past 25 years (1999Q1-2025Q3)?

What is the trend of the selected macroeconomic and bank-specific

determinants for the past 25 years (1999Q-2025Q3)?
a. Macroeconomic determinants
1. Real Gross Domestic Product

ii. Inflation Rate

iii. BSP Policy Rate (Overnight Reverse Repurchase Rate)
iv. Real Exchange Rate of the Peso (REER)
v. Philippine Stock Exchange Index (PSEi)


https://www.udp.org/
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b. Bank-specific determinants

i. Solvency Ratio (Capital Accounts-to-Assets Ratio)
1. Liquidity Ratio (Loans-to-Deposits Ratio)

iii. Lending Aggressiveness (Loans-to-Assets Ratio)
iv. Profitability Ratio (Return-on-Equity)

—

3. Is there a significant long-run equilibrium relationship between the
NPL levels across the 5 banking sectors and the selected
macroeconomic and bank-specific determinants?

3. What conclusions and proposed policies can be formulated to aid in
credit risk management and improve bank health across the Philippine
banking system?

Statement of Specific Objectives

1.  To determine the existence of a long-run cointegrating relationship
between Philippine banking system NPLs and the selected
macroeconomic and bank-specific factors.

2. To assess the long-run effect of macroeconomic conditions on NPLs.

3. To evaluate the long-run impact of bank-specific factors on credit
losses.

4.  To address the identified research gap and provide macroprudential
insights for policy formulation

Review of Related Literature

To understand the true drivers of credit losses, existing literature
can be synthesized through two primary lenses: external economic
pressures and internal institutional behavior.

1. Macroeconomic Environment and Borrower Repayment Capacity

On the macroeconomic front, global and local studies consistently
demonstrate that banking sectors remain highly vulnerable to systemic,
economy-wide shocks. These external forces directly align with the
“Bad Luck” Hypothesis of Berger and DeYoung (1995) and the
Financial Intermediation Theory, illustrating how borrower repayment
capacity is often disrupted by economic cycles entirely outside a bank’s
control.

1.1. Cyclical Economic Health and Income Stability
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1.2.

Borrower repayment capacity has been fundamentally
linked to an economy’s broader cyclical health. Economic
expansion, typically represented by Gross Domestic Product
(GDP) growth, consistently acts as a natural cushion against credit
risk by facilitating business expansion and wage growth (Beck et
al., 2013; Le and Le, 2023). Conversely, economic contractions
inevitably deteriorate both household and corporate cash flows.
Economic downturns and sluggish economic activity directly
connect to a corresponding rise in unemployment, which severs
income stability and repayment sources for borrowers. Empirical
evidence across developed and emerging economies confirms that
contracting GDP and elevated unemployment both have had a
compounding impact on borrower loan defaults (Goyal et al., 2023;
Salas et al., 2024). In the Philippine banking context, robust
economic growth has been proven essential in improving borrower
resilience and reducing NPL ratios across commercial and savings
banks (Punzalan & Leon-Gonzales, 2021). Viray and Bato (2025)
further linked debt service to variables such as GDP, inflation,
exchange rates, and foreign investment to borrowers’ capacity to
repay loans.

Monetary and Financial Market Volatility

Apart from real economic cycles, borrower repayment
capacity and credit performance are likewise heavily associated
with monetary and financial market volatility, i.e., changes in
borrowing cost, inflation, and capital market conditions.
Escalating inflation diminishes consumer purchasing power. And
when compounded by rising policy rates, debt-servicing costs of
households and corporations would be significantly inflated
(Albert, et. al., 2012; Viray & Bato, 2025). Empirical studies
across different countries confirm that higher lending and interest
rates directly correlate with increased NPLs by straining the cash
flows of borrowers (Beck et al., 2013; Salas et al., 2024).
Moreover, external shocks may further amplify domestic pressures.
Fluctuations in the real effective exchange rates expose borrowers
to foreign currency distress and financial unpredictability (Khemraj
& Pasha, 2009). Similarly, broader capital market conditions such
as declining stock prices or stock market downturns as represented
by indicators like PSEi reflect systemic monetary stress and
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investor uncertainty, with market contractions frequently
coinciding with heightened credit risk (Gallardo & Viray, 2025).

2. Bank-Specific Determinants and Institutional Risk Management

While macroeconomic shocks establish the external environment,
a bank’s resilience can also be determined by its internal balance sheet
management in line with the “Moral Hazard," “Bad Management," and
“Skimping” hypotheses posited by Berger and DeYoung (1995) and
with theories pertinent to financial intermediation and credit risk
management. Global and local existing literature explored how internal
bank decisions and institutional risk management can reflect a bank’s
vulnerability against systemic shocks and credit losses.

2.1. Solvency and Capital Adequacy

An institution’s solvency condition reflects its ability to meet
its long-term obligations and unexpected shocks. Empirical studies
consistently demonstrate that inadequate capital accounts and low
solvency ratios directly correlate with higher NPL ratios (Klein,
2013; Salas et al., 2024). Prudente and Areola (2025) further
highlighted the importance of internal efficiency and strategic
practices, which advocated maintaining sufficient capital levels.
Robust capital buffers are highly significant in absorbing potential
losses and maintaining financial stability.

2.2. Liquidity Condition

Liquidity dictates the ability of the company to meet its
short-term obligations. Louzis et al. (2010) suggested that banks
with feeble liquidity standing experience higher credit losses,
especially during economic stress. Contrarily, adequate liquidity
allowed banks to withstand the operations and manage
unpredictable monetary financial pressures. This study further
recommended that maintaining balanced liquidity levels was
important in alleviating susceptibility to credit risk.

2.3. Lending Aggressiveness
Lending aggressiveness disclosed the level of a bank’s
exposure to risk through its main borrowing activities. Higher loan-
to-assets ratios indicated greater credit exposure, which is prone to
credit losses. Klein (2013) revealed that unnecessary loan growth
was associated with higher NPLs since increased exposure led to
feebler loan quality over time. The results recommend that
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maintaining judicious levels of lending relative to assets is crucial
for managing credit risk and preventing aggressive over-extension.

2.4 Profitability and Management Effectiveness

Profitability ratio reflects an institution’s ability to generate
income as well as its management effectiveness and capacity to
absorb losses. Klein (2013) disclosed results that lower profitability
was due to higher future NPLs. Recent global studies validated the
findings that banks that are more profitable generally manifested
lower credit losses (Salas et al., 2024; Goyal et al., 2023). Prudente
and Areola (2025) emphasized that sustained return on equity
supported better credit risk management and lessened the
likelihood of NPLs.

To summarize, the reviewed literature demonstrates that credit
losses are collectively shaped by external macroeconomic forces and
internal institutional behavior, grounded on the four hypotheses of Berger
and DeYoung (1995) and the established theories on financial
intermediation and risk management. However, a critical gap persists in
the empirical evaluation of the true drivers of credit losses, especially in the
Philippine banking context. While past research has mapped out immediate
or short-run risk factors, empirical studies on long-run equilibrium
relationships between credit losses among specialized banking subsectors
and their exogenous and endogenous drivers, as well as suggestive evidence
of “bad debt stickiness” prevalent among banks, have been rarely accounted
for. Also, the traditional static models often miss structural breaks and are
unable to capture how deeply institutions respond to major global crisis
shocks such as the 2008-GFC and 2020 COVID-19 pandemic over time. By
applying advanced panel cointegration techniques (Group-Mean Panel
FMOLS and DOLS) to distinct Philippine banking subsectors, this study is
able to present these findings in order to provide a sharper perspective for
safeguarding financial stability.

Theoretical Framework/Philosophical Underpinning

This study is grounded on established theories pertinent to financial
intermediation and credit risk management, which collectively suggest that
credit losses are jointly determined by macroeconomic factors as well as
bank-specific conditions. Relevant to this theoretical framework are the
four hypotheses proposed by Berger and DeYoung (1995).
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The "Bad Luck Hypothesis” suggests that adverse macroeconomic factors
such as economic downturns, exchange rate volatility, and unemployment
deteriorate the repayment capacity of borrowers and worsen NPLs.

In contrast, the “Bad Management” and “Skimping” hypotheses
highlight internal efficiency and have specifically noted that poor loan
screening, weak account monitoring, or underinvestment in risk
management eventually lead to higher credit losses. Additionally, the
“Moral Hazard” hypothesis emphasizes how weakly capitalized banks or
those with aggressive lending practices are more likely to engage in
excessive risk-taking, which consequently increases bank NPLs.

Integrating these perspectives with financial intermediation and risk
management theories provides a comprehensive view of how banks allocate
resources while balancing stability and profitability. Financial
intermediation theory views banks as essential conduits that transform
deposits into loans, a process that requires navigating both systemic
economic pressures and internal operational risks. Furthermore, the theories
of risk-taking behavior and managerial efficiency suggest that banks with
prudent lending strategies and robust capital buffers are better equipped to
absorb external shocks. Ultimately, these frameworks indicate that credit
losses emerge from the interplay between broad economic forces and
specific institutional decisions, providing a clear lens through which to
analyze the stability of the Philippine banking system.

Conceptual Framework

Theoretical Drivers & . . . Long-run Equilibrium &
- Econometric Estimation . .
Exogeneous / Endogenous Risk Stratesy Macroprudential Insights for
Determinants = Policy Formulation

Financial Intermediation & Panel Unit Foot & Pedroni Empirical Proof of “Bad Debt
Bad Luck (Macroeconomic Cointegration Testing Stickiness” & Fesidual Persistence
Factors):
Eeal GDP, Inflation Fate, Primary Tool: Group-Mean Forward-Looking Early Warning
Unemployment Rate, BSP Panel FMOLS Indicator Systems
Policy Rates, REEE._ PSEL

Supplementary Tool for Credit “Speed Limits™ and Stress-
Risk Management & Internal Robustness Check; Group-Mean Testing Policy Formulation
Behavior (Bank-specific |_n| Panel DOLS L_I
Factors): E_l/ T
Solvency Ratio (Moral Hazard), Structural Breaks & Systemic
Ligquidity Eatio (Skimping), Shocks (Dummies): 2008 Global
Lending Aggressivensess, Financial Crizsis and 2020
Profitability & ROE COVID-19 Pandemic
(Management)

Caorrective Measures: HAC

Standard Errors, Bartlett Kernel,

Newey-West
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Figure 2 maps out the analytical progression of this study from
theoretical risk drivers to macroprudential insights for policy formulation.
The first phase reflects the theoretical forces that drive credit losses, such
as the exogenous macroeconomic shocks, which sought to test the “Bad
Luck” Hypothesis and Financial Intermediation Theory, and endogenous
bank-specific behaviors, which sought to test the “Moral Hazard”,
“Skimping” and “Bad Management” Hypotheses and the Risk Management
Theory.

As shown in the second phase, these theoretical determinants are
then processed through econometric estimation strategies such as the
Group-Mean Panel FMOLS (primary tool) and Panel DOLS
(supplementary tool) to determine the long-run equilibrium relationship
between Philippine banking credit losses and the selected exogeneous
(macroeconomic) and endogenous (bank-specific) risk determinants.
Additionally, these models had integrated dummy variables to control for
structural breaks during major global crises such as the 2008 Global
Financial Crisis (GFC) and the 2020 COVID-19 Pandemic.

The third phase reflects how this study also seeks to provide
considerable evidence on the existence of “bad debt stickiness” among
Philippine banks and advocate for proactive policy measures, including the
forward-looking early warning indicator systems and the targeted credit
growth “speed limits."

Hypothesis

Hoi: Macroeconomic risk factors have no significant impact on credit
losses in the Philippine banking system.

Hoz2: Bank-specific risk factors have no significant impact on credit losses
in the Philippine banking system.

Hos: There is no significant long-run co-integrating relationship between
macroeconomic risk factors, bank-specific risk factors, and credit losses.
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Methodology

This study employed a descriptive research design using a
quantitative approach to examine the long-run relationship between
macroeconomic risk factors, bank-specific risk factors, and credit losses in
the Philippine banking system.

This study relies exclusively on secondary data for the past 25 years,
from 1999Q1-2025Q3. All required data were obtained from official
government records and publicly available databases. The use of secondary
data promotes efficiency in data gathering while ensuring the reliability and
consistency of the information used in the study.

Secondary data were gathered from various government agencies
such as Bangko Sentral ng Pilipinas, the Philippine Statistics Authority, and
the Philippine Stock Exchange. These institutions provide regularly
published macroeconomic indicators, financial statistics, and banking
sector data widely used in academic research and policy analysis. The study
accesses the data through official websites and publications and employs
them strictly for scholarly purposes.

Data access is supported by the Freedom of Information Act, and all
sources are properly acknowledged. The study complied with ethical
standards of transparency, accuracy, and responsible data use.

Data Analysis / Analytical tool

Data analysis was drawn in descriptive statistics to classify trends
and patterns in the variables. To estimate the long-run relationships of
macroeconomic and bank-specific risk factors on NPLs across the 5
Philippine banking subsectors for the period 1999Q1-2025Q3, the study
applied the Group-Mean Panel FMOLS as the primary tool and the Group-
Mean DOLS as the supplementary tool for a consistency check. In the
similar study of Jalali et al. (2023), which examined the determinants of
NPLs across the E7 states, particularly Brazil, China, India, Indonesia,
Mexico, Russia, and Turkey, both the Panel FMOLS and DOLS estimation
techniques had been utilized for the panel data originating from these
countries.

Both approaches were preferred over the Panel Ordinary Least
Squares (OLS) because although OLS is super consistent, it still suffers
from second-order bias caused by the presence of endogeneity common in
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panel data that could not be eliminated asymptotically, resulting in
persistent size distortions even in large samples (Pedroni, 2000). Developed
by Phillips and Moon (1999), Pedroni (2000 and 2001), and Kao and Chiang
(2000), Panel FMOLS corrects for these distortions non-parametrically
using a long-run covariance matrix to deliver asymptotically unbiased,
nuisance parameter-free estimators. Conversely, Panel DOLS corrects for
these biases parametrically by adding leads and lags of the first-differenced
regressors. Both models effectively neutralize finite-sample biases arising
from endogeneity (two-way or feedback loop effect), serial correlation, and
cross-sectional heterogeneity.

To further ensure that the bias of serial correlation (high persistence
of residuals) would be addressed and to ensure reliable inferences in a
dataset featuring a large time dimension (T=107) and small cross-sections,
(N=5), the study implements Heteroskedasticity and Autocorrelation
Consistent (HAC) standard errors. This procedure is paired with the Bartlett
Kernel and Newey-West automatic bandwidth procedures. Such methods
were utilized in coherence with the papers of Pedroni (2000), Pedroni
(2001), Dmitrios et al. (2016), Andrews (1991), Kao and Chiang (2000),
Philips and Hansen (1990), Newey and West (1994), and Kiefer and
Vogeslang (2002).

For the statistical treatment procedures, the following steps were
undertaken with the use of EViews 14: (1) unit root testing to verify non-
stationarity; (2) Pedroni panel cointegration testing to confirm the presence
of long-run equilibrium relationships; (3) lag length selection with the aid
of Akaike Information Criterion (AIC); (4) pre-diagnostic testing using
Pesaran Cross-sectional Dependence Test and Correlogram Analysis; (5)
final model estimation through the Group-Mean Panel FMOLS (primary)
and DOLS (supplementary) frameworks; and (6) individual and joint Wald
Test to detect evidence of sensitivity of NPLs and Real GDP to crisis-related
shocks such as 2008-GFC and COVID-19.
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The model specifications for both panels cointegrating regression
estimations are as follows:

PANEL FMOLS MODEL
SPECIFICATION -Primary Tool
(Model 1 of Appendix 5)

Where:

In(NPL), += the level of non-performing loans (in logarithmic form) of ; banking
sector at quarter ¢

In(NPL)st = et + B+ §,DGFC, +
$.DCOVID, +
P,(DGFC, x RGDP_SA;) +
¥y(DCOVID, x RGDP_SA,) + B, Xe +
Bio ot + Vig e # Yook + e

&= the individual intercepts of banking subsector i
§1= the deterministic time trend component

¢, and o= the coefficient estimates for the standalone deterministic crisis conirols,
DGFC and DCOVID

DGFC, = the deterministic dummy variable for the 2008 Global Financial Crisis
{DGFC)

DCOVID, = the deterministic dummy variable for the 2020 COVID-19 Pandemic
(DCOVID)

Y1 and ¥f,= the long-run coefficient estimates specifically capturing the sensitivity of
NPLs to Real GDP during crisis periods

DGFC, x RGDP_SA, = the interaction term between DGFC dummy and Real GDP
(Seasonally-Adjusted)

DCOVID, x RGDP_SA; = the interaction term between DCOVID dummy and Real
GDP (Seasonally-Adjusted)

B; 1= the long-run coefficient estimates of the current macroeconomic variables

X¢= the vector of macroeconomic variables at current time / (2.g., Seasonally-
Adjusted Real GDP, Inflation Rate, BSP Overnight RRP Rates, Unemployment Rate,
REER, PSEi)

B, 5= the long-run coefficient estimates of the k-lagged macroeconomic variables (k=
1.5

Xo-4= the vector of k-lagged macroeconomic variables (k=1,...,5)
¥11=the long-run coefficient estimates of the current bank-specific variables.

Zy ¢=the vector of bank-specific variables at current time ¢ (¢.g., Solvency Ratio,
Liquidity Ratio, Lending Aggressiveness Ratio, Profitability Ratio)

¥,2= the long-run coefficient estimates of the k-lagged bank-specific variables (k =
1,....5)

Zyp-&= the vector of k-lagged bank-specific variables (k=1,...,5)
Uye= the idiosyncratic error term.

Note: Real GDP data seties had been seasonally-adjusted with the use of Seasonal-
Trend decomposition (LOESS) technique to remove the seasonal spikes or noises
that usually recur in time series data to capture the structural impact of economic
output growth as one of the drivers of credit losses.
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PANEL DOLS MODEL
SPECIFICATION-Supplementary Tool]
(Model 1 of Appendix 5)

IN(NPLYy = 0y + & # . DEFC, +
$,DCOVID, +
W.(DGFC, x RGDP SA) +
¥, (DCOVID, x RGDP SA,) +
Biads # VisZee ¥
T Oy AWy, + te

Where:

In(NPL), ;= the level of non-petforming loans (in logarithmic form) of ¢ banking sector at
quarner §

= the individual intercepta of banking subsector {

Bx=the detecministic titne trend component

; and ¢p;= the coefficient estimates for the standalone deterministic ¢risis eontrol, DGFC
and DCOVID

DGFC, = the deterministic dummy variable for the 2008 Global Financial Crisis (DGFC)
DEOVID, = the deterministic dummy variable for the 2020 COVID-1$ Pandemic
(DCOVID)

yry and yfry= the long-run coefficient estimates specifically caphuring the sensitivity of
NPLs 1o Real GDP during ¢risis periods

DGFC, x RGDP_SA, = the interaction term between DGFC dummy and Real GDP
{Seasonally-Adjusted)

DCOVID, x RGDP_S$A, = the interaction term between DOOVID dummy and Real GDP
(Seasonally-Adjusted)

1= the long-tun coefficient estimates of the current mazroeconomic variables

Xe=the vector of macrocconomic variables at current time ¢ (¢.g., Seasonally-Adjusted
Real GDP, Inflation Rate, BSP Overnight RRP Rates, Unemployment Rate, REER, PSEf)
¥i1=the long-run coefficient estimates of the current bank-speeific variables

Z;2=the vector of bank-specific variables at current time ¢ {e.p., Solvency Ratio, Liquidity
Ratio, Lending Agpressiveness Ratio, Profitability Ratio)

tge= the idiogyncratic error teem.

PANEL DOLS CORRECTIONS

Zf__p By AW, oy = the additional leads and lags regressors selected by AIC

Gy= the coefficient cstimates of the leads and lags capturing the cocrelation between the
crror term and the macroeconomic and bank-specific independent variables to ensure that
the long-run coefficient estimates remain unbiased

AW ¢4y = the som of all the p-lagged and g-led first-differences of all macroeconomic and
bank-specific independent variables (W) for banking subsector § at time t shifted by /.

Notes:

1. Real GDP data series had been seasonally-adjusted with the use of Seasonal-Trend
desomposition (LOESS) technique to remove the seasonal spikes or noises that
usually recor in time series data to capture the structural impact of economic output
prowth as one of the drivers of eredit losses.

2. Following the standard DOLS estimation procedures, the shoit-run dynamics and
endopeneity comections are handled stricdy via the antomatic inchosion of the leads
and lags of the first-differenced repressors, omitting manual level lags to prevent
over-parametrization.
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Results and Discussion

Trend Analysis: Macroeconomic Determinants

PHILIPPINE REAL GROSS DOMESTIC PRODUCT PH INFLATION RATE (1999 - 2025)

P (1999 - 2025)
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Over the past 25 years, the Philippine economy maintained a
generally upward growth trajectory driven by consumption, investments,
and export revenues (Viray & Gallardo, 2025). The Philippines was able to
successfully overcome the economic challenges brought about by the 1997
Asian Financial Crisis (AFC) and had demonstrated resilience during the
2008-GFC. Expansionary monetary policy, a steady flow of overseas
remittances, and an expanding Business Process Outsourcing (BPO) sector
had all aided the economy in dodging a full-blown recession.

Having achieved economic resilience, this eventually paved the way
for a "Golden Era" of economic growth from 2010-2019. During
Pres.Aquino’s administration, the Philippines secured its first investment-
grade credit rating upgrade, transitioning from being the "Sick Man of Asia"
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to being the “Rising Tiger of Asia” (World Bank, 2013). With the upgrade
to investment-grade credit rating, the government was able to secure more
financing opportunities especially for its massive infrastructure projects,
which fueled the “Build, Build, Build” campaign under Pres.Duterte’s
administration. However, with the onset of the COVID-19 pandemic in
2020, the upward trajectory of Philippine economic growth faced an abrupt
stop, especially due to the implementation of nationwide lockdowns,
massive layoffs, and business closures. In 2020, Philippine GDP faced a
contraction of -9.5% (Conchada & Tiongco, 2021). Despite a post-
pandemic economic recovery having started in 2022, domestic growth again
decelerated by mid-2025 due to scandals related to flood control projects
and other corruption issues that dampened investor confidence and caused
public infrastructure expenditure tightening.

Over the past 25 years, the approach to monetary policy faced a
structural shift in line with BSP’s primary objective of achieving price
stability. In January 2002, BSP shifted to an inflation targeting framework,
moving away from its previous monetary targeting approach, which was
deemed no longer effective due to the weakening relationship between
money supply and prices of volatile commodities that had contributed to
high inflation during the late 90s. Despite the significant supply-side and
cost-push pressures on domestic prices, the inflation rate had averaged at
3.99% across the past 25-year horizon. Generally, domestic prices had
remained stable except when temporary inflationary spikes had occurred as
a result of tax reform implementation (i.e., E-VAT Law in 2005; TRAIN
Law in 2018) and emergence of global oil and commodity shocks (e.g.,
Russia-Ukraine War in 2023).

The PSEi reflected the psychological and financial ups and downs
of the Philippine economy over the past 25 years. With the aftermath of the
1997 AFC combined with political instability during the early 2000s, PSEi
reached a trough of 1,018.4 in 2002. However, fiscal reforms and steady
economic growth fueled a historic bull run between 2010-2018, driving the
bourse to a record closing peak of 8,558.42 in late 2017 (Viray & Gallardo,
2025). However, PSEi had stagnated starting in 2020. COVID-19 aftermath
alongside the corruption scandals in 2025 that slowed down economic
growth pushed massive foreign capital outflows that resulted to billions
worth of net foreign selling. In 2025, PSEi dipped to 5,953.46 with an
undervalued price-to-earnings ratio of 9.4x (PSE, 2026).
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Over the 25-year horizon, the domestic labor market faced structural
improvements. From 1999-2004, the average unemployment rate was at
11.09%. In 2005, a new formula for the unemployment rate had been
adopted in line with the ILO definition. With steady economic growth, the
unemployment rate faced a downward trajectory. By late 2019, the
unemployment rate had dropped to 4.54%. The unemployment rate,
however, reached a temporary all-time high of 17.6% by mid-2020, likely
due to nationwide lockdowns, which triggered massive layoffs. Post-
pandemic economic recovery alongside rapid digitalization, which spurred
new work opportunities, caused the local unemployment rate to drop to pre-
pandemic levels in 2025.

Trend Analysis — Bank-Specific Indicators

Figure 10.

Non-Performing Loan Levels across Philippine Banking Subsectors from
199901 to 202503

BANK CREDIT LOSSES
(NON PERFORMING LOAN LEVELS)
(1999Q1 - 2025Q3)
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Figure 11.

Solvency Ratio Trend across Philippine Banking Subsectors from 19901 to
202503

BANK SOLVENCY CONDITION
(TOTAL CAPITAL ACCOUNTS TO TOTAL ASSETS RATIO)
(1999Q1 - 2025Q3)
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Source: Banko Sentral ng Pilipinas

Figure 12.

Solvency Ratio Trend across Philippine Banking Subsectors from 19901 to
202503

BANK LIQUIDITY CONDITION
(TOTAL LOANS TO TOTAL DEPOSITS RATIO)
(1999Q1 - 2025Q3)
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Figure 13.

Lending Aggressiveness Trend across 5 Philippine Banking Subsectors
from 199Q1 to 202503

BANK LENDING AGGRESSIVENESS
(TOTAL LOANS TO TOTAL ASSETS RATIO)
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Figure 14.

Profitability Ratio Trend across Philippine Banking Subsectors from 19901
to 202503

BANK PROFITABILITY
(RETURN ON EQUITY)
(1999Q1 - 2025Q3)
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Over the past 25 years, NPLs across all Philippine banks grew
steadily alongside a massive expansion in total loan portfolio. Universal
banks shouldered the highest NPLs likely due to their huge economies-of-
scale while the small-scale cooperative banks garnered the lowest NPLs.
Nevertheless, bank asset quality was not just driven by macroeconomic
factors but also by regulatory reforms that changed the local banking
landscape. In 2014, BSP Circular No.772 pushed for more transparency by
requiring banks to reintegrate accounts tagged as "Loans-in-Litigation"
back into their gross NPL reporting.

Gathered BSP data also revealed how vulnerable smaller banks are
to certain shocks. When Super Typhoon Yolanda destroyed a multitude of
agricultural livelihoods across the Visayan region in 2014, NPLs among
cooperative banks temporarily spiked as agricultural borrowers were unable
to pay off their loans with cooperative banks. The localized yet temporary
NPL spike among cooperative banks in 2014 was also the result of the
mandatory gross NPL reportorial requirement per BSP Circular No. 772
during the simultaneous state-backed mergers (Strengthening Program for
Cooperative Banks). To protect the banking system from a systemic
downfall during major economic crises such as the 1997-AFC and COVID-
19 pandemic, legislative interventions such as the Special Purpose Vehicle
Act of 2002 and the Financial Institutions Strategic Transfer of 2021 were
implemented to quickly offload NPAs and stabilize banks’ balance sheets.

While bank solvency ratios had comfortably exceeded the Basel 111
requirements, a clear inverse relationship had emerged between economies-
of-scale and capital buffers. Universal banks operated with the lowest
solvency ratios (averaging 11.84%) leveraging sophisticated internal risk
frameworks and diversified earnings streams (Dakila, 2019). Meanwhile,
rural and cooperative banks maintained the highest buffers, averaging
17.37% and 17.18%, respectively, to insulate their capital from the high
default volatility inherent in rural and small-scale agricultural lending.

Likewise, liquidity profile and lending aggressiveness varied
according to bank size. The tightly stretched liquidity position triggered by
the 1997-AFC gradually declined within the past 25-year horizon. By late
2025, universal and commercial banks had cooled off their lending
aggressiveness (with 51.89% and 51.59% average, respectively) as these
banks pivoted towards liquid government treasuries. In the case of thrift
and rural banks, state-backed consolidations achieved long-term liquidity
stability. Conversely, cooperative banks chose to operate with highly
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stretched liquidity and aggressive lending posture, with loan-to-deposit
ratios exceeding 100% from 2009-2025 to honor their core mandate of
expanding rural credit access.

Empirical Results & Findings

Results of the Panel Data Diagnostic Tests

Appendices 1, 2, 3, 4 and 7 exhibit the results of the conducted
diagnosis tests. The correlogram analysis (Appendix 1) confirmed the
persistence of residuals from the panel cointegrating regression results,
considerably suggestive of ‘bad debt stickiness’ commonly practiced by
banks. Bad debt, as evidenced by NPL levels, remains sticky for relatively
longer periods since loan accounts that had been classified as bad debt or as
NPLs cannot be reverted instantly in banks’ balance sheets. Loan accounts
classified as NPLs would usually remain in the balance sheets for several to
many quarters because of the slow and lengthy administrative, litigation,
and foreclosure procedures prevalent in the local banking system as banks
attempt to make efforts to recover from the losses incurred from problematic
loan accounts. Also, the practice of ‘loan evergreening’ has become quite
prevalent among Philippine banks. Loan evergreening is a bank practice
wherein new loans would be granted to a specific borrower just to pay off
the outstanding loans that have already been classified as non-performing
instead of collecting actual payment. Similarly, the prevalence of “bad debt
stickiness” among global bank data and the presence of serial correlation
among banking residuals in the Pakistani region were also mentioned in the
NPL studies of Ozili (2019) and Ahmad and Bashir (2013), respectively.

The panel unit root test results (Appendix 2) confirm that there is
non-stationarity or presence of unit root among the gathered panel data by
the researchers, while the Pedroni panel cointegration test results (Appendix
3) confirm the presence of long-run cointegrating equilibrium relationships
between NPLs across Philippine bank subsectors as well as the
macroeconomic and bank-specific variables.

Meanwhile, the Pesaran cross-section dependence test results
(Appendix 4) confirm that there is no significant cross-section dependence
among the selected macroeconomic and bank-specific variables for this
study. Consequently, these diagnostic results strongly suggest the use of
Panel FMOLs and DOLS (using Group-Mean method) to determine the
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long-run impact of the macroeconomic and bank-specific determinants as
drivers of credit losses.

Finally, the Wald test results (Appendix 7) provide evidence of
crisis-related sensitivity in Real GDP-to-NPL relationship during crisis
periods such as the 2008-GFC and COVID-19 pandemic. In the individual
Wald tests, the GFC interaction term was significant under both Panel
FMOLS and DOLS. However, for the COVID-19 interaction term, the
results were mixed. The positive COVID-19 interaction is only significant
under Panel DOLS thereby suggester a weaker inverse relationship during
the pandemic. In the joint Wald tests, the joint effect under Panel DOLS is
highly significant at 1% while it is only significant at 10% under Panel
FMOLS. Hence, evidence of crisis sensitivity is stronger during 2008-GFC
whereas the COVID-19-related and joint findings remain dependent on the
estimation method used.

Panel FMOLS & DOLS Estimation Results

Appendix 5 presents the Group-Mean Panel FMOLS estimation
results (primary estimation tool) while Appendix 6 presents the Group-
Mean Panel DOLS estimation results (supplementary tool)
which reveal the long-run equilibrium relationship between NPLs of the 5
Philippine banking subsectors — universal, commercial, thrift, rural and
cooperative banks and the selected macroeconomic and bank-specific
determinants.

Figure 15a.

Summary of Statistically Significant Long-Run Determinants of Philippine
Bank NPLs

FMOLS Long- DOLS Long-Run
Variable Run coefficient FMOLS .FMOLS Coefﬁcignt DOLS p- DOLS significance
) p-value | significance i value
Estimates Estimates

A. Contemporaneous variables and crisis interactions significant in at least one estimator

Real GDP (RGDP $4) 10503 0.0031 1% (**%) 0.6088 04206 NS
BSP Overnight RRP rate (BSPRRP) 0.0395 <0.0001 1% (*+%) 0.0290 0.0304 5% (**)
Unemployment rate (UNEMP) 0.0193 <0.0001 | 1%(**% 0.0369 0.0385 3% (*)
Real effective exchange rate (REER) 0.1709 02717 NS 0.6493 0.0372 % (**)
Philippine Stock Exchange Index (PSEI) -0.0989 0.0646 10% (*) -0.2035 0.0203 5% (**)
Capital accounts-to-assets ratio 0.0148 0.0963 10%(*) 00458 00380 10%(¥)
Return on equity (ROE) -0.0053 0.2685 NS -0.0263 0.0001 1% (***)
Loans-to-deposits ratio (LDR) -0.0118 0.0009 1% (**¥) 0.0320 <0.0001 1% (**¥)
Loans-to-assets ratio (LAR) 0.0243 0.0001 1% (**¥) 0.0434 0.0015 1% (**)
DGECxRGDP SA -34309 0.0373 5% (**) -0.0038 0.0110 5% (**)
DCOVID x RGDP SA -0.0564 0.8824 NS 0.8706 0.0353 5% (*¥)
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Figure 15b.

Summary of Statistically Significant Long-Run Determinants of Philippine

Bank NPLs
FMOLS Long- DOLS Long-Run
Variable R coefficient FMOLS .FMOLS Coefﬁcifnt DOLS DOLS significance
. pvalue | significance { value
Estimates Bstimates

B. Statistically siguificant FMOLS lagged-level regressors

Inflation rate, |-quartet ag [INFI- ] 0185 00006 | 1% (**) Not estimated
Inflation rate, 4-quartet lag [INF(-4) 00173 00020 | 1% (¥ Not estimated
Inflation rate, 5-quarter lag [INF(-3)] 0109 00632 | 10%(%) Not estimated
BSPRRP rate, 3-quarter lag [BSPRRP(-5)] 0.0088 00002 | 1%(*) Not estimated
REER, 3-quarter lag [REER(-5)] 03118 00439 | S (*) Not estimated
Real GDP, 1-quarter lag [RGDP SA(-1)] {704 00062 | 1%(**) Not estimated
Real GDP, 2-quarter lag [RGDP SA(-)] 3808 0044 | (™) Not estimated
Real GDP, 4-quarter lag [RGDP SA(-4)] 210 00004 | 1%(*) Not estimated
PSEL, 3-quarter lag [PSEL(-3 ] {1040 006%4 | 10%(*) Not estimated
Unemployment, |-quarter lag [UNEMP-1] 0.0188 Q0001 | 1%(*¥) Not estimated
Unemployment, 3-quarter lag [UNEMP(-3)] 0.0103 00145 | S (*) Not estinated
LAR, |-quarter lag [LAR(-1] 04 00088 | 1% (**) Not estimated
LAR, 2-quarter lag [LAR(-)) 00114 00812 | 10%(**¥) Not estimated
LAR, 5-quarter lag [LAR(-5) 0109 00615 | 10%(**¥) Not estimated
LDR, 2-quarter lag [LDR(-2)] 00127 0007 | 1%(**) Not estimated
LDR, 3-quarter lag [LDR(-5)] 0.0084 00180 | 3(*) Not estimated
CAPASS, |-quarter g [CAPASS(-1)] {0256 00143 | S(*) Not estimated
CAPASS, 5-quarter g [CAPASS(-)] 00072 00064 | 1%(**) Not estimated
ROE, 2-quarter lag [ROE(-2)] {0186 00006 | 1%(**) Not estimated
ROE, 3-quarter lag [ROE(-5)] {0156 00001 | 1%(**) Not estimated

Notes:

Source: Estimates under Model 1 of Appendices 5 and 6.

I **p<0.01; **p < 0.05; *p < 0.10; NS = not statistically significant at 10%.
2. Panel DOLS Model 1 reports contemporaneous cointegrating regressors and crisis interactions; its automatic leads and lags of
first differences are correction terms and are not reported as manual lagged-level coefficients.
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In line with the “Bad Luck” Hypothesis proposed by Berger and
DeYoung (1995) and the Financial Intermediation Theory, the selected
macroeconomic determinants, such as economic condition, monetary policy
rate, inflation rate, exchange rate, stock market index, and unemployment
rate, all have a significant long-run impact on credit losses.

Economic condition as represented by real GDP has a significant
long-run effect on NPLs. Contemporaneous real GDP registered to have
had a very highly statistically significant and direct impact on credit losses
with p-values of less than 1% for all 3 models. Specifically, if
contemporaneous real GDP expands by 1%, Philippine bank NPLs may
approximately rise by 1.05%, in the long-run. In times of favorable
economic conditions, banks may tend to overstate the repayment capacity
of aspiring loan borrowers and approve more bank loan applications, taking
on a more aggressive stance with their lending practices. In effect, banks’
aggressive lending approach in times of economic expansions could result
in worsened credit losses. Conversely, if 1-quarter, 2-quarter, and 4-quarter
lagged real GDP contracts by 1%, NPLs in the Philippine banking system
would significantly rise by 0.70%, 0.38% and 1.21% respectively, in the
long run. There appears to be a delayed response of bank NPLs during times
of economic distress when borrowers consequently manifest deteriorating
loan repayment capacity. Recognition of problem credit in banks’ books
may also take time due to administrative and legal bottlenecks, which is also
associated and coherent with the empirical findings suggestive of “bad debt
stickiness” among Philippine banks (Appendix 1). The results of the
studies by Punzalan and Leon-Gonzales (2021) and Le and Le (2023)
support the significant and direct impact of economic expansion or
favorable economic conditions on the level of credit losses. However, the
significant and inverse relationship between economic condition and credit
losses is coherent with the findings in the study of Beck and Piloiu (2013)
and Salas et al. (2024), among others.

With respect to the crisis-sensitivity of Real GDP-to-NPLs to major
shocks, it can be noted that the interaction term between the 2008-GFC
control variable and Real GDP registered to be significant with a negative
impact on NPLs. Specifically, within the GFC, a 1% GDP contraction was
associated with a likely 2.38% net increase in NPLs. Years before the GFC,
the BSP had already executed efforts to strengthen bank supervision (SPV
Act of 2002) and tighten risk management (Basel II implementation in
2007). Toxic assets (subprime mortgaged-backed securities) were even
kept away from local banks. Thus, when a banking-sector crisis such as the
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2008-GFC swept away various offshore financial markets, the local banking
system was shielded from potential systemic failure despite the crisis having
resulted to weakened economic activity and borrowers’ loan repayment
capacity. Simply put, the adverse impact on Philippine bank NPLs brought
about by the economic distress during the GFC could have been much worse
if not for the prudent regulation implemented by the BSP. Nevertheless, the
interaction term between the COVID-19 control variable and Real GDP
reported to have an insignificant and inverse impact on bank credit losses.
Such a result is likely due to the fact that COVID-19 pandemic is a health
and mobility crisis, not a banking-sector driven crisis like the 2008-GFC.
Hence, the economic contraction during the COVID-19 pandemic may be
associated with worsened bank credit losses but not of statistically
detectable impact. Extraordinary government and BSP measures had also
been implemented during that time (Bayanihan Acts 1 & 2 — grace period
extensions for loan payment due dates, FIST Act of 2021, etc.), which
softened recognition of problem loans in banks’ accounting books even if
GDP had contracted sharply.

Monetary policy rate, specifically the contemporaneous as well as
the 5-quarter lagged BSP Overnight RRP rates have a positive and highly
significant long run impact on the NPLs of Philippine banks. Monetary
policy rates set by the BSP serve as a direct compass and benchmark for all
the other market interest rates in the financial system, including bank
lending rates. As the BSP implements a contractionary monetary policy
stance by raising BSP Overnight RRP rates, borrowing costs rise, thus
making loan repayment more challenging for borrowers. Contrarily, when
the BSP implements a more accommodative monetary policy stance by
decreasing BSP Overnight RRP rates, NPLs would likely decrease as the
burden of debt servicing among borrowers had been eventually eased. The
lagged impact of monetary policy on credit losses and bank health can most
likely be linked to the transmission mechanism of monetary policy, wherein
it would take a maximum of 2 years for the impact of monetary policy to be
fully felt within the economy. The significant impact of interest rates and
credit losses can be corroborated by the findings in the papers of Punzalan
and Leon-Gonzales (2021), Beck and Piloiu (2013), and Salas et al. (2024).

Inflation rate also had shown to have a significantly direct long-run
impact on the NPLs of Philippine banks, more particularly the 4-quarter
lagged inflation rate. If the 4-quarter lagged inflation rate increases by 1%,
Philippine banks’ NPLs would also significantly worsen by 0.02% in the
long run, on average. Volatility in the prices of basic goods and services,
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particularly oil and agricultural commodities, can disrupt the future cash
flows and net earnings of loan borrowers thereby adversely affecting their
loan repayment capacity.

Exchange rates, represented by REER, have an inverse and
significant long-run impact on Philippine banks’ NPLs. Specifically, as the
5-quarter lagged REER increases by 1%, current NPLs among Philippine
banks would tend to significantly decrease by 0.31% in the long run. Such
finding can be linked to the delayed transmission (about 15-months/5-
quarters) of peso appreciation on borrowers, particularly those exposed to
foreign currency-denominated debt and those enterprises reliant on
importation of production inputs. The significant negative coefficient of the
REER indicates that if the peso had appreciated 15-months prior, bank asset
quality would most likely be improved and NPLs would eventually be
decreased. A stronger Philippine peso translates to lower imported-input
costs, thereby improving debt-servicing capacity of borrowing enterprises.
Conversely, peso depreciation may raise production costs and debt-
servicing burden of borrowers resulting to increased financial distress and
higher levels of NPLs.

There is also strong evidence in the empirical results that there is a
direct and significant long-run equilibrium relationship between
unemployment rate and the NPLs of the Philippine banks. In the long run,
if contemporaneous, 1-quarter, and 3-quarter lagged unemployment rate
worsen by 1%, NPLs in the Philippine banking system would also
significantly worsen by 0.02%, 0.02%, and 0.01%, respectively. In times
of economic distress when there are most likely elevated levels of
joblessness, the repayment capacity of loan borrowers could also be eroded,
and therefore, the NPL balances in the accounting books of banks would
most likely increase.

The stock market index, particularly the PSEi, was also reported to
have a significant and negative long-run equilibrium relationship with NPLs
across the 5 Philippine banking subsectors. Specifically, if
contemporaneous and 3-quarter lagged PSEi climbs by 1%, the NPLs
among the 5 Philippine banks would likely significantly decrease by
0.10%%, in the long run. Such empirical results suggest that a bullish local
stock market is significantly tied to the improvement in the bank health as
loan borrowers, through their increased stock market gains, tend to also
have greater capacity to repay their bank loans. Conversely, if the PSEi
reflects bearish conditions, profitability in stock market investments
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declines, which can also be tied to the decline in the loan repayment
capacity of bank loan borrowers.

With respect to the selected bank-specific determinants such as
solvency condition, liquidity condition, lending aggressiveness and
profitability of the 5 Philippine banking subsectors, there was also evidence
from the empirical results that there is a long-run equilibrium relationship
between the aforesaid bank-specific determinants and the level of credit
losses consistent with the risk management theory and the “Bad
Management," “Skimping” and “Moral Hazard” hypotheses of Berger and
DeYoung (1995).

The solvency condition was revealed to have a significant long-run
impact on the level of credit losses among the 5 Philippine banks. On
average, if the contemporaneous, and 1-quarter lagged solvency ratio would
improve by 1%, NPLs among the Philippine banking system would
significantly decrease by 0.02% and 0.03%, respectively, in the long run.
Notably, 5-quarter lagged solvency ratio registered to have a highly
significant and direct impact on bank credit losses. Although a strong and
resilient solvency condition brought about by a bank’s utilization of more
sophisticated risk management tools aligned with stricter international
standards (Basel III framework) can help cushion the banks against
economic shocks, however, as time passes (say about after 15-months/5-
quarters), banks tend to become more confident in their solvency condition
and become more aggressive in their lending practices, which can also result
to increase in credit losses and deterioration of bank asset quality.

Empirical findings in this study also show that a bank’s liquidity
condition plays a significant role in mitigating credit risk and safeguarding
bank health in the long run. On average, as the contemporaneous bank
liquidity ratio improves by 1%, the NPLs in the 5 Philippine banking
subsectors would decrease significantly by 0.01% in the long run. Hence,
a low and modest liquidity ratio suggests that a bank’s conservative
approach (i.e., by choosing to diversify its asset portfolio and by investing
in more liquid assets) can significantly help mitigate the risk of credit loss.
Interestingly, over time, bank’s liquidity condition could have a more direct
impact on the level of credit losses among banks because of the significant
and positive long-run coefficient estimates of the 2-quarter and 5-quarter
lagged liquidity condition variables. To shed insight, a higher loans-to-
deposits ratio would suggest that a bank may eventually prioritize more
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profitability by generating more lending activities relative to deposits,
depicting a more aggressive approach.

Lending aggressiveness was also revealed to have a long-run direct
and significant impact on the level of credit losses across Philippine banks.
Specifically, on average, if the contemporaneous lending aggressiveness or
risk-taking behavior of banks rises by 1%, the NPLs across the 5 Philippine
subsectors would highly significantly worsen by 0.02%, on average, in the
long run. Therefore, a more aggressive approach to lending can indeed
highly significantly worsen bank health and asset quality. However, the 1-
quarter, 2-quarter, and 5-quarter lagged variables of bank lending
aggressiveness showed a significant and negative impact on bank NPLs.
Hence, it is also possible that over time, if a local bank could eventually
choose to take on a more conservative approach in its marketing practices
in pursuit of better loan portfolio quality, credit losses would be mitigated
and bank asset quality could see improvement.

Bank’s profitability had also been reported to have a significant and
inverse long run equilibrium or cointegrating relationship with the level of
credit losses in the Philippine banking system. On average, if the 2-quarter
and 5-quarter lagged bank profitability ratios improve by 1%, the NPLs
across the 5 Philippine banking subsectors would significantly decrease by
0.02% in the long run. Thus, it can be inferred that over time (say after 5-
quarters/15-months), increased bank profitability may eventually raise the
confidence among banks to take on more risky lending practices, which in
effect can likely lead to more credit losses.

It should be noted that the Group-Mean Panel DOLS results provide
supplementary but not uniform support for the primary tool, Group-Mean
Panel FMOLS results. While Panel FMOLS had identified the significant
long-run equilibrium relationships between Philippine bank NPLs and the
contemporaneous and lagged terms of all macroeconomic and bank-specific
determinants, some estimates under the Panel DOLS have differed in
direction or significance. This is likely due to the the parametric and ‘more
penalizing’ nature of Panel DOLS and its distinct specifications: Panel
FMOLS includes lagged-level regressors whereas Panel DOLS uses leads
and lags of first-differences as correction terms. Hence, the findings on
factors such as liquidity ratio lending aggressiveness, COVID-19-Real GDP
interaction term remain sensitive to the estimation method used.
Nonetheless, under both Panel estimations, the same significant direction
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for the BSP Policy Rate, Unemployment, PSEi, Solvency Ratio and GFC-
Real GDP interaction term had been produced.

Conclusion

Over the past 25 years studied, it can be confirmed that credit losses
in the Philippine banking system are significantly shaped by both
macroeconomic conditions and internal institutional behavior even in the
long run. Empirical evidence gathered through Pedroni panel cointegration
test strongly suggests that there exists a long-run equilibrium relationship
between NPLs across the Philippine banking system as well as the selected
macroeconomic & bank-specific variables. Empirical findings from the
Panel cointegrating regression results confirm the significant long-run
impact of all the macroeconomic indicators such as Real GDP, monetary
policy rate, inflation rate, real effective exchange rate and the PSEi on NPLs
across the Philippine banking system coherent with the Financial
Intermediation Theory and Berger and DeYoung’s (1995) “Bad Luck”
Hypothesis.

Moreover, empirical evidence through the aforesaid Panel
cointegrating regression results corroborates the significant long-run impact
of all the bank-specific variables, namely, solvency condition, liquidity
condition, lending aggressiveness and profitability, on the level of credit
losses among the 5 Philippine banking subsectors. Such results are aligned
with the Credit Risk Management theory and Berger and DeYoung’s (1995)
“Bad Management”. “Skimping” and “Moral Hazard” Hypotheses.

The significant delayed or lagged effects of the selected
macroeconomic and bank-specific determinants of credit losses, together
with the correlogram results (Appendix 1) provide suggestive evidence
consistent with the notion of ‘bad debt stickiness’ among Philippine banks,
as NPLs would remain for longer periods in banks’ accounting books. Such
a finding is also coherent with the presence of endogeneity bias (feedback
loop/two-way effect) typically common in bank panel data.

Recommendation

For the banks, regulators, and policymakers, the identified
macroeconomic determinants, e.g., policy rate, exchange rate volatility, and
unemployment rate, can be incorporated in their regular stress-testing
frameworks to determine the long-run impact of these macroeconomic
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variables on bank credit losses. In the event that the results of the
macroeconomic stress-tests performed by banks have shown that the
aforesaid macroeconomic indicators have a significant long-run impact on
NPLs, banks can be mandated to perform sensitivity analyses tailored fit to
these risk factors. The findings of the study, particularly regarding the long-
run equilibrium relationship, may also be used to develop an early-warning
indicator system that tracks key macroeconomic factors (e.g., GDP trends,
inflationary pressures, rising unemployment levels, increasing policy
rates/borrowing costs, currency volatility, etc.) to pre-emptively identify
periods when credit losses are likely to rise.

Given that the study’s findings are also in line with the “Moral
Hazard” and “Bad Management” Hypotheses of Berger and DeYoung
(1995), banks can implement internal limits on extending lending in times
of economic expansion since the empirical findings of the study have shown
that bank-specific factors such as lending aggressiveness tend to have a
significant and positive long-run impact on NPLs. In doing so, banks can
establish ‘speed limits’ on credit growth in order to prevent the
accumulation of poor quality bank assets during favorable economic
conditions. Also, since solvency and liquidity conditions were reported to
be key long-run determinants of NPLs, banks should prioritize maintaining
buffers that exceed BSP’s minimum requirements, especially during
periods of high economic uncertainty, so as to ensure that banks are capable
of absorbing systemic shocks without immediate deterioration in loan
quality. Lastly, banks should adopt an integrated approach that reconciles
internal management decisions such as ROE or internal hurdle rate targets
with external macroeconomic conditions. The long-run equilibrium
relationships found in this study can be used to forecast how adjustments in
interest rate or exchange rate or changes in the other selected
macroeconomic indicators could possibly impact bank portfolios.

For the future researchers, since the study focuses on the
macroeconomic and bank-specific determinants, future research could
incorporate environmental, social, and governance (ESG) risk scores or
climate vulnerability indicators as potential long-run determinants of credit
losses across the Philippine banking system. Furthermore, given the rise of
fintech and digital banking services that can provide easy credit access via
digital wallets, a future study could be conducted that seeks to explore the
determinants of NPLs specifically among digital banks to check if drivers
of credit losses in the newly emerged banking subsector differ significantly
from those of the traditional banks.
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