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ABSTRACT

This study revisits the Structure-Conduct—Performance (SCP) framework to examine the
determinants of credit distribution and their profitability implications in Indonesia’s commercial
banking sector from 2010 to 2024. Utilizing a combination of ARCH/GARCH, Autoregressive
Distributed Lag (ARDL), and Moderated Regression Analysis (MRA), the research investigates
the interplay between internal bank-specific factors—such as operating efficiency (CIR), capital
adequacy (CAR), credit risk (NPL), and liquidity (LAR)—and external macroeconomic variables,
including inflation and the policy interest rate (BI Rate). The findings reveal that credit distribution
is significantly influenced by both bank-level efficiency and macroeconomic conditions. Market
structure analysis based on Bank Groups by Core Capital (KBMI) shows increasing concentration,
particularly among KBMI 3 and KBMI 4 banks, which correlates with greater stability in credit
allocation and profitability. Furthermore, the study confirms that bank size acts as a significant
moderating variable, with larger banks better able to convert credit growth into sustainable returns,
as measured by Return on Assets (ROA). The study concludes that the SCP framework remains
highly relevant in the Indonesian banking context, particularly when integrated with modern
econometric techniques. It provides critical policy implications for financial regulators and
monetary authorities regarding risk management, size-based regulatory oversight, and the
promotion of stable credit growth to support inclusive economic development.
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I. INTRODUCTION

The banking sector plays a pivotal role in maintaining national economic stability and
fostering sustainable growth, primarily through its function as a financial intermediary. In the
Indonesian context, banking intermediation is instrumental in channeling funds from surplus units
to deficit units, with a significant focus on productive sectors such as micro, small, and medium
enterprises (MSMEs). These enterprises account for more than 60 percent of the country’s gross
domestic product (GDP), underscoring their vital contribution to the economy. The effectiveness
of the banking sector in performing its intermediation role not only enhances financial inclusion
but also drives employment generation and promotes broader socioeconomic welfare.

Nevertheless, the performance of banking intermediation is considerably influenced by a
combination of internal and external factors. Internally, variables such as operational efficiency
(Operating Expenses to Operating Income/CIR), capital adequacy (Capital Adequacy Ratio/CAR),
credit risk (Non-Performing Loan/NPL), and liquidity (Loan to Assets Ratio/LAR) are critical in
shaping a bank’s ability to allocate credit effectively. Externally, macroeconomic conditions—
including inflation and the policy interest rate (BI Rate)—affect credit demand, funding costs, and
the overall systemic risk within the financial sector. Previous studies have demonstrated that the
interplay between internal efficiency and external macroeconomic pressures significantly
influences bank lending behavior and financial performance, particularly in terms of profitability
as measured by Return on Assets (ROA) (C. J. Anwar et al., 2023); (Nuhadilah & Laila, 2021).

The structure of Indonesia’s banking industry has undergone substantial transformation over
the past decade, particularly in the aftermath of the 2008 global financial crisis and the COVID-
19 pandemic in 2020. The landscape has been reshaped by accelerated digital transformation,
increased bank consolidations, and the growing presence of new entrants from the financial
technology (fintech) sector. According to (Mulyaningsih & Daly, 2012), market concentration in
the Indonesian banking industry has risen, with large banks increasingly dominating in terms of
total assets, third-party funds, and credit distribution. This trend not only influences overall
operational efficiency but also leads to strategic behavioral differences across bank categories,
particularly in how they respond to external shocks and evolving market dynamics. Empirical
findings by (Settlements, 2011) further support this, showing that larger banks exhibit higher
resilience and are more responsive in adjusting credit portfolios and interest margins during
periods of economic volatility, compared to smaller banks that tend to adopt more conservative
credit expansion strategies.

The Structure—Conduct—Performance (SCP) paradigm serves as a comprehensive theoretical
framework for understanding the causal relationship between the structure of a market, the
strategic behavior of institutions, and their resulting financial performance. Initially developed by
(Mason, 1939) and formalized by (Bain, 1951), the SCP framework posits that market structure—
typically characterized by concentration levels, efficiency, operational scale, and risk exposure—
significantly influences institutional conduct, including pricing strategy, credit allocation, and risk
management practices. In the banking sector, particularly in emerging economies like Indonesia,



this framework remains highly relevant due to the industry's dual exposure to internal institutional
dynamics and external macroeconomic volatility.

Within this framework, structure is represented by indicators such as operational efficiency,
capital adequacy (CAR), credit quality (NPL), liquidity (LAR), and bank size, all of which reflect
the bank’s ability to operate competitively and manage financial risk. These structural
characteristics shape conduct, specifically how banks formulate strategies for credit distribution,
adjust to shifts in funding conditions, and respond to market competition. Ultimately, these
behavioral outcomes influence performance, commonly measured through profitability indicators
such as Return on Assets (ROA) and Return on Equity (ROE) (Khan & Kutan, 2021).

The Indonesian banking sector presents a compelling case for applying the SCP framework
due to its evolving market structure and the increasing complexity of its operating environment.
Over the past decade, Indonesian banks have faced significant challenges, including digital
disruption, rising competition from fintech firms, regulatory reforms, and heightened sensitivity
to macroeconomic shocks. External pressures—such as exchange rate volatility, inflationary
trends, interest rate adjustments (BI Rate), and global financial spillovers—further compound the
operational risks faced by banks. These dynamics necessitate an empirical approach capable of
capturing both institutional behavior and macroeconomic variability (Santoso et al., 2023).

To address this complexity, the current study employs a two-pronged econometric strategy.
First, the Autoregressive Conditional Heteroskedasticity / Generalized Autoregressive Conditional
Heteroskedasticity (ARCH/GARCH) models are utilized to measure the volatility of key
macroeconomic variables—such as inflation and the BI Rate—which are critical in shaping banks’
credit and risk management behavior. These models are particularly suited for detecting time-
varying volatility and conditional heteroskedasticity in financial and macroeconomic time series
data (Engle et al., 2008). Second, the study applies the Autoregressive Distributed Lag (ARDL)
bounds testing approach to explore both short-term dynamics and long-term cointegration among
the key variables of interest. This methodological combination allows for a nuanced analysis of
how internal bank characteristics and external macroeconomic shocks interact to influence credit
distribution and bank profitability (Handoyo et al., 2023).

This integrated approach enhances the explanatory power of the SCP model by bridging the
gap between micro-level institutional variables and macroeconomic volatility, thereby offering
more policy-relevant insights for regulators, policymakers, and bank management. It also responds
to the growing need for dynamic models that can accommodate asymmetric effects, structural
breaks, and transitional dynamics within the banking system (Pricillia, 2015).

Furthermore, bank-specific characteristics—most notably bank size—are hypothesized to
function as a moderating variable in the relationship between credit distribution and bank
profitability. The theoretical rationale rests on the premise that larger banks possess distinct
structural advantages, such as broader access to low-cost funding sources, superior credit risk
management systems, diversified loan portfolios, and greater operational efficiencies due to
economies of scale. These advantages potentially enhance the impact of credit expansion on
financial performance, as measured by indicators like Return on Assets (ROA) (Mwangi, 2018).
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Empirical studies, such as those by (T. Beck et al., 2013; A. N. Berger & Mester, 1997) ,
support the notion that bank size significantly influences both the capacity and efficiency of
lending activities, and may condition the profitability outcomes associated with those activities. In
the Indonesian context, this relationship becomes particularly relevant, given the structural dualism
between large, systemically important banks and a wide base of smaller, regionally focused
institutions.

To empirically assess this moderating effect, the present study employs Moderated
Regression Analysis (MRA), a statistical technique designed to evaluate interaction effects
between an independent variable (in this case, credit distribution) and a moderating variable (bank
size) on a dependent variable (ROA). By introducing interaction terms into the regression model,
MRA allows for a rigorous test of whether the strength or direction of the credit-profitability
relationship varies across different bank size categories. This approach provides deeper insight
into the heterogeneity of bank behavior and performance outcomes, thereby enriching the
explanatory power of the overall model (Shafira et al., 2022).

Although several previous studies have explored the relationship between internal bank
variables and macroeconomic conditions on intermediation and profitability performance, there
remain significant research gaps. First, there is limited research integrating the SCP framework
with dynamic models such as ARCH/GARCH and ARDL simultaneously in the Indonesian
banking context. Second, the role of macroeconomic volatility as a direct determinant of credit
distribution and ROA remains underexplored. Third, the interaction between bank size and the
effectiveness of credit intermediation as a determinant of profitability has not been thoroughly
examined, particularly within the SCP framework and using moderation models (Mohammad,
2022).

Given the multifaceted nature of internal bank-specific factors, external macroeconomic
conditions, and the structural dynamics of the banking industry, this study seeks to provide a
comprehensive empirical analysis of the determinants of credit distribution and their implications
for banking profitability in Indonesia during the period 2010-2024. The research framework
integrates four methodological components: (1) the Structure—Conduct—Performance (SCP)
paradigm as the overarching theoretical foundation; (2) the ARCH/GARCH model to quantify the
volatility of macroeconomic variables such as inflation and interest rates; (3) the Autoregressive
Distributed Lag (ARDL) model to capture both short-run dynamics and long-run equilibrium
relationships among the core variables; and (4) the Moderated Regression Analysis (MRA) to
examine the moderating effect of bank size on the credit—profitability linkage.

This multi-methodological approach is designed to yield a nuanced understanding of how
structural, behavioral, and environmental variables interact to shape credit allocation strategies and
financial outcomes within Indonesia’s banking sector. The findings of this study are expected to
offer theoretical contributions by refining the SCP framework in a developing country context and
practical implications in the form of evidence-based policy recommendations for monetary
authorities, financial regulators, and banking practitioners. In particular, the study aims to support
the formulation of policies that enhance the effectiveness of financial intermediation, strengthen
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banking sector resilience, and improve alignment between credit growth and sustainable economic
development.

II. LITERATURE REVIEW
2.1. Market Structure and Bank Performance: The SCP Perspective

The Structure-Conduct—Performance (SCP) framework is a widely accepted theoretical
model used to examine the interrelationship between market structure, institutional behavior, and
organizational performance, including within the banking sector. Originally introduced by (Mason,
1939) and further developed by (Bain, 1951), the SCP paradigm posits that the structure of a
market—characterized by the level of market concentration, firm size, and entry barriers—directly
influences the strategic conduct of firms, which in turn affects performance outcomes. In the
context of the banking industry, market structure encompasses factors such as market dominance,
bank size, and the degree of competition; conduct refers to decisions related to credit allocation
strategies, risk management practices, and operational efficiency; while performance is typically
measured through indicators such as Return on Assets (ROA), Return on Equity (ROE), and cost
efficiency ratios.

Numerous empirical studies affirm the continued relevance of the SCP approach within
financial sectors. (Shaffer, 2004) argued that despite regulatory constraints, the SCP model remains
effective in explaining banking market dynamics and institutional efficiency. (A. N. Berger et al.,
1999) further refined the model by incorporating dimensions of internal cost structure and
managerial efficiency, highlighting the importance of micro-level operational variables in shaping
conduct and performance. In the Indonesian context, (Yudaruddin, 2018; Zahrah et al., 2022)
provided evidence that higher levels of market concentration are associated with improved banking
performance, particularly due to the strategic advantages enjoyed by dominant banks, such as
better pricing power, scale economies, and more efficient operational conduct. These findings
support the applicability of the SCP paradigm in analyzing banking competitiveness and
profitability in emerging markets.

2.2. Determinants of Credit Distribution

Credit distribution represents a fundamental function of the banking system in promoting
economic activity, particularly through its role in financial intermediation. A range of both internal
and external factors has been identified in the literature as key determinants influencing banks’
credit allocation behavior.

First, the Non-Performing Loan (NPL) ratio serves as a primary indicator of asset quality
and the effectiveness of credit risk management. High NPL levels signal deteriorating credit
portfolios and increase banks’ risk aversion, thereby constraining their willingness and ability to
extend new credit. (Khemraj & Pasha, 2009) highlighted this negative association in the context
of emerging markets, while (C. J. Anwar et al., 2023) confirmed similar findings in Indonesia,
demonstrating a statistically significant inverse relationship between NPL levels and credit growth.

5



Second, the Capital Adequacy Ratio (CAR) is a crucial indicator of a bank’s solvency and
its capacity to absorb potential losses. A higher CAR reflects stronger capital buffers, which
enhance the bank’s resilience to credit risk and enable more aggressive credit expansion strategies.
(Tahir et al., 2016) found a positive correlation between CAR and credit growth, suggesting that
well-capitalized banks are better positioned to support lending activity without compromising
financial stability.

Third, indicators of liquidity such as the Loan to Deposit Ratio (LDR) and Third-Party
Funds (DPK) play an instrumental role in determining the availability of funds for lending. An
optimal LDR reflects efficient transformation of deposits into credit while maintaining liquidity
buffers. (Berwal et al., 2023; M. et al., 2023; Othman et al., 2020; Prastiyo & Kristijadi, 2023)
identified a significant positive relationship between LDR and credit distribution, indicating
effective intermediation. In addition, (Jessica & Chalid, 2021) emphasized the strategic
importance of DPK as a primary source of loanable funds, with increases in deposit mobilization
directly enhancing banks’ lending capacity.

Fourth, bank size is another important determinant that influences credit distribution
capabilities. Larger banks tend to benefit from access to diversified and lower-cost funding
sources, superior risk assessment frameworks, and economies of scale, all of which contribute to
greater credit extension capacity. (T. Beck et al., 2013) demonstrated that larger banks are more
likely to expand their lending portfolios; however, such expansion must be balanced with effective
regulatory oversight, particularly concerning systemic risk posed by institutions categorized as
"too big to fail."

Taken together, these determinants underscore the multifaceted nature of bank credit
distribution, which is influenced by institutional strength, financial resilience, liquidity conditions,
and broader macroprudential considerations. A nuanced understanding of these factors is essential
for formulating sound banking policies that promote sustainable credit growth while safeguarding
financial stability

2.3. Credit Distribution and Its Implications for Performance (ROA)

Efficient and high-quality credit distribution has a direct and measurable impact on bank
performance, primarily through increased net interest income and more effective asset utilization.
When executed prudently, credit expansion enhances the income-generating capacity of banks and
strengthens their intermediary function. (Alper et al., 2011) found that credit growth contributes
positively to Return on Assets (ROA), provided that credit risk is adequately managed. This
highlights the critical importance of maintaining asset quality in tandem with lending growth.
Supporting this view, (Bikker, 2004) identified a pro-cyclical relationship between credit
expansion and bank profitability, whereby profitability tends to increase during periods of credit
growth and economic expansion, and decline during downturns when asset quality deteriorates.



In the broader ASEAN context, (Masrizal et al., 2023) emphasized that the key drivers of
bank profitability extend beyond credit growth to include operational efficiency, cost control, and
loan quality. These findings suggest that while aggressive credit expansion can yield short-term
gains, long-term financial performance is more robustly sustained through strategic management
of cost structures and risk exposures. Banks that effectively control operating expenses, maintain
low non-performing loan (NPL) ratios, and optimize loan-to-asset allocation tend to exhibit
superior profitability metrics over time.

Taken together, these studies underscore the need for a balanced approach to credit
distribution—one that not only targets growth but also prioritizes prudential standards and
efficiency benchmarks. For policymakers and regulators, this implies that initiatives to stimulate
lending must be accompanied by supervisory frameworks that safeguard against excessive risk-
taking and operational inefficiencies, particularly in a dynamic and potentially volatile
macroeconomic environment.

2.4. The Relevance of the SCP Approach in the Indonesian Banking Sector

The structural transformation of Indonesia’s banking sector—marked by bank
consolidation, rapid digitalization, and the implementation of financial inclusion policies—
necessitates a contextual refinement of the Structure—Conduct—Performance (SCP) framework.
Although the Indonesian banking market is considered moderately concentrated, it remains
relatively competitive due to the significant presence of mid-sized and small-scale banks, which
collectively contribute to market diversity. Within this dynamic environment, the SCP model
retains its analytical value by providing a systematic approach to examine how market structure
influences bank behavior (conduct) and ultimately affects financial performance.

However, the evolving characteristics of the Indonesian banking landscape require the SCP
framework to move beyond its traditional structure. (Yudaruddin, 2018) emphasized the need to
incorporate internal bank-specific factors, including corporate governance, technological
innovation, and organizational adaptability, alongside external influences such as regulatory
interventions and shifts in supervisory frameworks. These dimensions are essential in
understanding the heterogeneity of bank conduct, particularly in response to rapid digital
transformation and increased regulatory scrutiny.

Further, (Zahrah et al., 2022) found empirical evidence that higher market concentration can
enhance banking performance—particularly Return on Assets (ROA)—by promoting more
efficient credit allocation behavior and improved risk management practices. This suggests that
dominant banks, by virtue of their scale and resources, are better equipped to respond strategically
to market shocks, thereby securing more stable profitability outcomes.

Accordingly, while the SCP approach remains a relevant and useful analytical tool for
evaluating Indonesia’s banking sector, it must be expanded and modernized through empirical
models that account for the interaction between internal capabilities (e.g., management efficiency,
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operational resilience, digital infrastructure) and external pressures (e.g., regulatory policy, market
structure, macroeconomic conditions). Such a refined framework would enable a more accurate
diagnosis of sectoral dynamics and inform better policy and strategic decisions in the context of
financial system stability and inclusive economic growth.

I1I. METHODOLOGY

3.1 Research Design and Approach

This study employs a quantitative explanatory research design aimed at analyzing the
determinants of credit distribution and their implications for bank profitability in Indonesia. The
explanatory approach was selected due to its ability to identify causal relationships between
variables based on empirical data (Creswell, 2020). The study utilizes a panel dataset comprising
105 commercial banks operating in Indonesia over the period 2010-2024, enabling a longitudinal
analysis of the national banking sector’s intermediation behavior.

The analytical framework is grounded in the Structure-Conduct—Performance (SCP)
paradigm developed by (Bain, 1951), which posits that market structure influences firm conduct,
ultimately affecting performance. In this context, market structure is reflected in internal bank
characteristics such as capital strength, operational efficiency, and asset size; bank conduct is
represented by strategic credit allocation decisions; and performance is measured by financial
returns, specifically Return on Assets (ROA).

In addition, the study examines the moderating role of bank size, as larger banks typically
possess stronger risk-absorption capacity and more efficient credit allocation mechanisms,
potentially strengthening the link between credit distribution and profitability (Berger &
Bouwman, 2009).

3.2 Data and Operational Definitions

This study uses annual secondary data sourced from audited bank financial statements, the
Financial Services Authority (OJK), and official publications from Bank Indonesia. Secondary
data were chosen for their reliability and ability to represent actual conditions in the banking
industry (Gujarati & Porter, 2008).

In this study, Return on Assets (ROA) is employed as a measure of bank profitability,
reflecting management efficiency in generating earnings from total assets (Rani & Zergaw, 2017).
To assess the determinants of credit distribution, several internal banking indicators are utilized.
Non-Performing Loans (NPL) represent credit risk and asset quality, while the Capital Adequacy
Ratio (CAR) indicates the bank’s capital strength and resilience. Loan to Deposit Ratio (LDR) and
Loan to Asset Ratio (LAR) serve as proxies for liquidity and funding efficiency, capturing the
bank’s ability to convert liabilities into productive assets. Operating Expenses to Operating Income
(CIR) is used to assess operational efficiency, where a lower ratio reflects more efficient
management of operating costs. Additionally, Third-Party Funds (DPK) are considered as the
primary source of funding for banks and reflect depositor confidence and liquidity availability
(Athanasoglou et al., 2008; Mohammad, 2022; O’Connell, 2023).



To capture the influence of external economic conditions, two macroeconomic variables
are included: inflation and the BI Rate, which serve as proxies for macroeconomic pressures that
can affect banking intermediation and credit dynamics (Mishkin, 2007). The key mediating
variable, Credit Distribution, is measured by the total annual loans disbursed by each bank,
reflecting the effectiveness of financial intermediation. Furthermore, the Size of the Bank is
incorporated as a moderating variable and is proxied by the natural logarithm of total assets
(LnSize), in accordance with prior studies on bank performance and structural efficiency
(Pasiouras & Kosmidou, 2007).

3.3 Analytical Framework and Econometric Methods

The conceptual model in this study is constructed based on the Structure-Conduct—
Performance (SCP) framework to explain the relationship between the structure of the banking
industry, banks’ strategic behavior in credit distribution, and financial performance measured by
profitability (Return on Assets/ROA). Within this framework, the banking industry structure is
represented by several internal bank variables, including operational efficiency (Operating
Expenses to Operating Income, capital adequacy (Capital Adequacy Ratio/CAR), liquidity (Loan
to Assets Ratio/LAR), and credit quality (Non-Performing Loans/NPL). Additionally, external
variables such as inflation, the BI Rate, and a dummy variable representing crisis or policy
intervention are used to control the influence of macroeconomic conditions on banking
intermediation behavior (A. Berger, 2017; Demirgiic-Kunt et al., 2022).

Operating
Expenses and
Operating Income

Capital Adequacy Conduct
Ratio (CAR)

o] Credit Distribution ARCH/GARCH

Liquid Assets Ratio

(LAR) 1 :
Structure
Non-Performing
Loan (NPL) MRA .
«— Size
Inflation ARDL
Return on Assets
(ROA) ARCH/GARCH
BI-Rate T Y
Performance
Dummy

Figure 1. Analytical Framework



The conduct component of the model is represented by credit distribution, which reflects
the strategic decision of banks in carrying out their intermediation function (Bain, 1956).
Meanwhile, the performance component is measured by Return on Assets (ROA), the primary
indicator of bank profitability (Athanasoglou et al., 2008). In essence, this study investigates how
industry structure and external conditions influence banks' credit behavior and how this behavior
ultimately impacts banking performance.

To address the dynamic and multivariate nature of the research questions, the study
employs a combination of statistical and econometric methods. First, the Autoregressive
Distributed Lag (ARDL) model is employed to analyze the short- and long-term relationships
between credit distribution and bank profitability (Pesaran et al., 2001). Second, the
ARCH/GARCH model is applied to assess the impact of macroeconomic volatility (inflation and
BI Rate) on credit distribution and ROA (Bollerslev, 1986; Engle et al., 2008)). Third, to evaluate
the moderating role of bank size on the relationship between credit distribution and ROA, the study
uses the Moderated Regression Analysis (MRA) approach (Baron & Kenny, 1986).

Overall, this conceptual model not only enables the investigation of structural relationships
among variables in Indonesia’s banking system but also provides empirical insights into how bank
characteristics and macroeconomic dynamics influence the intermediation function and banking
performance over the 2010-2024 period. The findings are expected to serve as a strong foundation
for the formulation of more targeted policies to enhance the stability and effectiveness of the
national banking sector.

3.4 Model Specification

The first model investigates the determinants of bank credit distribution using a log-linear
specification to capture elasticity effects. The model is structured as follows:

lOg(Credit)t = Bo + BICIRt + BZCIRt—l + B3CARt + B4NPLt + BSLARt + BGLARt—l

+ +B7Inﬂatiot + BgBI_Ratet + BgBI_Ratet_S + BloDummyt + &t

This model integrates both microeconomic and macroeconomic variables to capture the
short- and medium-term drivers of credit growth. The inclusion of lagged terms for CIR, LAR,
and BI Rate enables the analysis to account for delayed responses and persistence in banking
behavior. The Cost-to-Income Ratio (CIR) serves as a proxy for operational efficiency, while
Capital Adequacy Ratio (CAR) and Non-Performing Loans (NPL) represent capital strength and
credit risk, respectively. The inclusion of inflation and the BI Rate reflects the influence of
monetary policy and macroeconomic stability. A dummy variable is included to control for
structural breaks such as regulatory reforms or economic shocks.

The second model estimates the effect of credit distribution on bank profitability, measured
by Return on Assets (ROA), while considering other bank-specific and macroeconomic factors:
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ROA; = B11 + B12ROA,_; + B13log(credit,) + B;4NPL; + B;sBI_Rate; + B14Size;

+ B17Dummy, + &

This model applies a dynamic specification by including the lagged dependent variable
(ROA), which captures the inertia or persistence in bank profitability over time. The log-
transformed credit variable enables elasticity-based interpretation of its impact on ROA. Size
(measured as the log of total assets) is included to assess the role of economies of scale, while NPL
and the BI Rate reflect risk management and the cost of borrowing, respectively. The dummy
variable captures policy or crisis periods that may affect profitability.

The third model adopts a Moderated Regression Analysis (MRA) framework to test
whether the relationship between credit distribution and profitability is conditioned by a
moderating variable such as bank size, efficiency, or other characteristics:

ROA; = B1g + B1oROA_; + B log(Clredit;) + ,;Moderation + (3,,Dummy; + &

The moderating term typically takes the form of an interaction between log credit and a
bank-specific variable, allowing for the identification of heterogeneity in the credit-profitability
relationship across different types of banks. The inclusion of the lagged ROA maintains the
dynamic nature of the model, while the dummy variable continues to capture structural changes or
exogenous events.

IV. RESULTS AND DISCUSSION

4.1.  Structure, Conduct, and Performance of Commercial Banks

The analysis of Indonesia’s commercial banking sector from 2010 to 2024 reveals a
structural evolution aligned with the KBMI (Kelompok Bank berdasarkan Modal Inti)
classification, which differentiates banks by core capital strength. Market structure trends indicate
a shift from fragmentation toward increasing concentration, as reflected in the rising CR4 ratio
since 2017. Banks in KBMI (Bank Groups Based on Core Capital) 1, with small capital bases,
operate in highly competitive and fragmented markets with limited pricing power. In contrast,
KBMI 2 and KBMI 3 banks illustrate moderate to high levels of consolidation and structured
competition, while KBMI 4 banks dominate the market, controlling more than 50% of total
industry assets and playing a critical role in financial system stability. These findings affirm the
relevance of SCP (Structure—Conduct-Performance) theory in explaining the ongoing
concentration dynamics in Indonesia’s banking industry.

Tahu  Total Assets of the Big Four (Trillion  Total Assests of Commercial Bank (Trillion =~ CR4

n IDR) Rp.) (%)
2010 1.427 3.009 47,43
2011 1.703 3.653 46,61
2012 1.963 4.115 47,71
2013 2.242 4.774 46,97
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2014 2.626 5410 48,54
2015 2.891 5.919 48,85
2016 3.323 6.476 51,32
2017 3.712 7.100 52,28
2018 4.133 7.752 53,31
2019 4.500 8.213 54,79
2020 5.119 8.781 58,30
2021 5.597 10.112 55,35
2022 6.203 11.113 55,81
2023 6.634 11.766 56,38
2024 6.999 12.461 56,17
Total 57.645 107.644 53,55

In terms of conduct, bank lending strategies vary by capital strength. KBMI 1 banks tend

to pursue aggressive credit expansion to gain market share but are more exposed to credit risk due

to limited capital and weaker risk management frameworks. KBMI 2 banks apply more balanced

credit policies, integrating moderate risk management capacity. Larger banks in KBMI 3 and 4

adopt more conservative lending behavior, supported by advanced risk analytics, better

governance, and flexible liquidity positions. These patterns reflect empirical findings emphasizing

the link between capital adequacy and credit risk resilience.
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Regarding performance, Return on Assets (ROA) patterns further reinforce the SCP
framework. KBMI 1 banks exhibit highly volatile and unstable profitability, with extreme cases of
negative ROA in recent years. Meanwhile, KBMI 2 banks show improved stability, and KBMI 3
and 4 banks demonstrate consistent and efficient performance, benefiting from scale, capital

strength, and technological capabilities. These results suggest that core capital serves as a key
determinant of bank performance, risk absorption capacity, and overall financial resilience, as

supported by both theory and prior empirical studies.
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4.2. The Impact of Operational Efficiency, Capital Adequacy, Credit Risk, Liquidity, and
Macroeconomic Indicators on Credit Distribution in Indonesian Commercial Banks

The estimation results of the ARCH/GARCH model demonstrate that bank credit
distribution in Indonesia during the period 2010-2024 is significantly influenced by both internal
bank-specific variables and external macroeconomic conditions, with notable volatility
characteristics. This confirms the appropriateness of using a heteroskedastic model to capture the
dynamic behavior of credit distribution in a financial system marked by periodic shocks and

structural adjustments.

Table 1. Determinants of Bank Credit Distribution in Indonesia
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Variance Equation

C 0.000318 0.000171 1.858658 0.0631
RESID(-1)"2 1.416867 0.451552 3.137774 0.0017
RESID(-1)"2*(RESID(-1)<0) -0.277322 0.628600 -0.441174 0.6591
GARCH(-1) 0.076378 0.045900 1.664015 0.0961
T-DIST. DOF 10.99351 9.713255 1.131805 0.2577
R-squared 0.773616 Mean dependent var 15.24839
Adjusted R-squared 0.759641 S.D. dependent var 0.415065
S.E. of regression 0.203491 Akaike info criterion -1.883990
Sum squared resid 6.708213 Schwarz criterion -1.592356
Log likelihood 178.9651 Hannan-Quinn criter. -1.765675
Durbin-Watson stat 1.584379

The operational efficiency ratio (CIR) exhibits a statistically significant nonlinear (U-
shaped) relationship with credit distribution. The negative sign of the linear term and the positive
sign of its squared term indicate that credit tends to decline at moderate inefficiency levels but
rises again when inefficiency becomes more extreme. This pattern suggests that banks facing high
inefficiencies may resort to aggressive credit expansion strategies to compensate for diminishing
income margins, albeit at the cost of elevated risk. These findings are consistent with (Zahrah et
al., 2022) and the framework outlined by (A. N. Berger & Mester, 1997), who noted that cost
inefficiency can distort credit pricing and lead to suboptimal lending behavior.

The Capital Adequacy Ratio (CAR) is positively and strongly associated with credit
distribution, underscoring the importance of capital strength in enabling banks to absorb risk and
sustain credit growth. This aligns with international literature, including Siddiqui and Shoaib
(2011), and supports Indonesia’s regulatory emphasis on capital strengthening through Basel 111
implementation. A robust capital buffer enhances financial resilience and facilitates consistent
credit supply, especially during periods of macroeconomic volatility.

Credit risk, proxied by the Non-Performing Loan (NPL) ratio, shows a significantly
negative impact on credit. Higher NPL levels prompt greater risk aversion among banks, resulting
in more conservative credit policies. This supports the findings of (A. Z. Anwar, 2019; Khemraj &
Pasha, 2009), who documented a credit contraction effect when credit quality deteriorates,
particularly among small and medium-sized banks with limited diversification and risk absorption
capabilities.

The Loan-to-Asset Ratio (LAR) has a positive and significant impact on credit in the
contemporaneous period, indicating that banks with higher credit-to-assets proportions are actively
engaged in financial intermediation. The lack of significance in the lagged LAR term suggests the
effect is short-term in nature. This reinforces the findings of (Adnan et al., 2021; Yudaruddin,
2020), who emphasized the role of liquidity in supporting credit growth while cautioning against
over-leverage in asset utilization.
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Inflation exerts a significant negative influence on credit distribution. Rising inflation
erodes borrowers’ repayment capacity and increases uncertainty in economic planning, thereby
reducing credit demand and tightening banks’ risk appetite. This result is consistent with (Sinaga
et al., 2020), who highlighted inflation as a crucial determinant of credit stability in emerging
economies.

The BI Rate, representing Indonesia’s policy interest rate, has a mixed effect. Its
contemporaneous coefficient is positive, suggesting that initial increases in the BI Rate may be
interpreted by banks as a signal of macroeconomic confidence or used to lock in higher lending
margins. However, the five-month lagged term is significantly negative, reflecting the delayed
contractionary effects of monetary tightening on credit demand. These dynamics align with the
delayed transmission mechanism described by (Jerénimo et al., 2023).

The structural dummy variable is positive and significant, suggesting that structural
reforms—such as bank consolidation, digital transformation, and macroprudential policy
enhancements—have contributed to improved credit distribution performance. This is in line with
findings by (Mulyaningsih & Daly, 2012), who noted that post-pandemic reforms in Indonesia
strengthened bank governance and encouraged more efficient intermediation, particularly among
larger institutions.

The variance equation confirms the presence of short-term volatility clustering in credit
behavior, as indicated by the significant ARCH term. However, the asymmetric term is not
significant, implying that both positive and negative shocks affect credit volatility in a similar
manner. The marginally significant GARCH term suggests a mean-reverting process in credit
volatility, which aligns with the findings of (Handoyo et al., 2023), who reported similar volatility
patterns in Indonesian banking sector indicators.

Overall, these findings reinforce the theoretical foundation of the Structure—Conduct—
Performance (SCP) framework, where internal bank efficiency, risk management, and
macroeconomic variables interact to influence bank behavior in credit distribution. The
ARCH/GARCH methodology enhances the explanatory power of the model by incorporating
volatility dynamics, which are essential for formulating effective macroprudential and monetary
policies. The policy implication is clear: maintaining macroeconomic stability, strengthening
operational efficiency, and enhancing regulatory coordination are key to ensuring sustained and
prudent credit growth.

Table 2. Determinants of ROA in Indonesian Commercial Banks, 2010-2024
Dependent Variable: ROA
Method: ML ARCH - (BFGS / Marquardt steps)
Date: 04/24/25 Time: 05:05
Sample (adjusted): 2010M02 2024M12
Included observations: 179 after adjustments
Dependent lags: 1 (Fixed)
Dynamic regressors (0 lag, fixed): LOG(CIREDIT) NPL Bl_Rate SIZE

DUMMY
Fixed regressors: C

Variable Coefficient Std. Error t-Statistic Prob.*
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ROA(-1) 0.689133 0.053049 12.99038 0.0000

LOG(CIREDIT) -0.964030 0.252745 -3.814239 0.0002

NPL -0.133959 0.042454 -3.155422 0.0019

BI_Rate -0.028153 0.015120 -1.862019 0.0643

SIZE 1.931483 0.564402 3.422176 0.0008

DUMMY -0.164360 0.052203 -3.148482 0.0019

C 2.906981 0.804226 3.614632 0.0004

R-squared 0.833445 Mean dependent var 2.659430

Adjusted R-squared 0.827635 S.D. dependent var 0.396803

S.E. of regression 0.164740 Akaike info criterion -0.730572

Sum squared resid 4.667971 Schwarz criterion -0.605926

Log likelihood 72.38619 Hannan-Quinn criter. -0.680029

F-statistic 143.4484 Durbin-Watson stat 2.054861
Prob(F-statistic) 0.000000

The estimation results of the ARCH model provide strong evidence that the profitability of
Indonesian commercial banks—as measured by Return on Assets (ROA)—is significantly
influenced by both bank-specific factors and macroeconomic conditions. The model achieves a
high explanatory power, with an adjusted R-squared of 0.8276 and a statistically significant overall
F-statistic (p < 0.01), suggesting robustness in capturing the dynamics of bank performance over
the 2010-2024 period.

The lagged ROA variable (ROA(-1)) is positive and highly significant, with a coefficient of
0.6891. This indicates a strong persistence in bank profitability, where past performance
substantially influences current performance. Such inertia in ROA aligns with the findings of
Athanasoglou et al. (2008), who emphasize that profitability in banking exhibits autoregressive
behavior due to stable business models and recurring revenue structures.

The volume of credit (LOG(CREDIT)) is negatively and significantly associated with ROA.
This result may appear counterintuitive but reflects the risk-return tradeoff in credit expansion.
Excessive or poorly managed credit growth can deteriorate asset quality, thereby eroding
profitability. This outcome supports earlier findings by (Alper et al., 2011; Bikker, 2004), who note
that credit growth contributes to profitability only when accompanied by prudent risk management.

The Non-Performing Loan (NPL) ratio has a statistically significant and negative effect on
ROA (coefficient = -0.1340). This is consistent with the prevailing literature, including Klein
(2013) and (Masrizal et al., 2023), confirming that deteriorating asset quality, as reflected in higher
NPLs, reduces interest income and increases provisioning costs, which ultimately suppress
profitability.

The policy interest rate (BI Rate) exhibits a negative relationship with ROA, albeit at the
10% significance level (p = 0.0643). An increase in the BI Rate may raise funding costs and depress
credit demand, thereby reducing net interest margins. This finding aligns with the transmission
mechanism of monetary policy discussed by (Jeronimo et al., 2023), which explains the inverse
relationship between interest rate hikes and bank profitability in the short run.
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The SIZE variable, representing bank size, shows a strong positive effect on ROA. Larger
banks tend to benefit from scale economies, diversification advantages, and broader market access,
which enhance their profitability. This is in line with the structure—conduct—performance (SCP)
hypothesis and the empirical results of (T. Beck et al., 2013; Zahrah et al., 2022), who documented
a positive link between size and performance among Indonesian banks.

Conversely, the structural DUMMY variable is significantly negative, suggesting that certain
regulatory or systemic events during the observed period, such as the COVID-19 pandemic or
financial market disruptions, adversely affected bank profitability. This highlights the vulnerability
of banking performance to macroprudential shocks and supports the argument for robust systemic
risk buffers, as emphasized by (Attig et al., 2006; Watts et al., 2018).

Taken together, these results underscore the complex interplay between credit behavior, asset
quality, macroeconomic factors, and bank-specific characteristics in determining bank
profitability. The significant presence of autoregressive dynamics and negative shocks in credit
and macroeconomic conditions points to the importance of proactive risk management, prudent
credit allocation, and adaptive monetary policy to safeguard bank performance.

Table 3. Bank Profitability with Bank Size as a Moderating Variable
Dependent Variable: ROA
Method: ARDL
Date: 04/24/25 Time: 05:31
Sample (adjusted): 2010M02 2024M12
Included observations: 179 after adjustments
Dependent lags: 1 (Fixed)

Dynamic regressors (0 lag, fixed): LOG(CIREDIT) MODERATION DUMMY
Fixed regressors: C

Variable Coefficient Std. Error t-Statistic Prob.*
ROA(-1) 0.783480 0.045377 17.26610 0.0000
LOG(CREDIT) -0.986029 0.379516 -2.598124 0.0102
MODERATION 0.161080 0.065210 2.470161 0.0145
DUMMY -0.130604 0.047619 -2.742715 0.0067
C 8.35539%4 2.913749 2.867575 0.0046
R-squared 0.822783 Mean dependent var 2.659430
Adjusted R-squared 0.818709 S.D. dependent var 0.396803
S.E. of regression 0.168952  Akaike info criterion -0.690873
Sum squared resid 4.966772 Schwarz criterion -0.601839
Log likelihood 66.83310 Hannan-Quinn criter. -0.654770
F-statistic 201.9624 Durbin-Watson stat 2.110074

Prob(F-statistic) 0.000000

The ARDL model estimation reveals that the profitability of Indonesian commercial banks,
proxied by Return on Assets (ROA), is significantly influenced by credit distribution, structural
shocks, and bank size as a moderating factor. The model demonstrates high explanatory power,
with an adjusted R-squared of 0.8187 and a highly significant overall F-statistic, indicating the
robustness of the estimated relationships over the period 2010-2024.
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The lagged dependent variable, ROA(-1), shows a strong and statistically significant
coefficient (0.7835; p < 0.01), indicating the persistence of profitability over time. This finding is
consistent with Athanasoglou et al. (2008), who note that bank profitability tends to be
autoregressive due to long-term business strategies and income stability in financial institutions.

Credit distribution, as captured by the natural logarithm of total loans (LOG(CIREDIT)),
negatively and significantly affects ROA (coefficient = -0.9860; p = 0.0102). This implies that,
without proper risk management, rapid credit growth can suppress profitability, likely due to
increased credit risk, mispricing, or inefficiencies in loan allocation. This supports the findings of
(Bikker, 2004; Masrizal et al., 2023), who argue that aggressive credit expansion without adequate
risk controls can erode profit margins.

Importantly, the interaction term representing the moderating effect of bank size
(Moderation) shows a positive and statistically significant impact on ROA (coefticient = 0.1611;
p = 0.0145). This suggests that larger banks—due to their economies of scale, stronger risk
absorption capacity, and access to diversified funding—are better positioned to translate credit
growth into improved profitability. This result confirms the hypothesis that bank size moderates
the relationship between credit distribution and profitability, in line with the structure—conduct—
performance (SCP) paradigm. Studies such as (A. K. Beck & Beck, 2022) have previously
documented similar moderating roles of bank size in emerging banking markets.

The DUMMY variable, used to control for structural breaks or systemic events such as the
COVID-19 pandemic or regulatory shifts, is negatively and significantly associated with ROA.
This finding (coefficient =-0.1306; p = 0.0067) reflects the adverse impact of such external shocks
on bank profitability, reinforcing the importance of regulatory agility and macroprudential
safeguards, as discussed in (Attig et al., 2006; Watts et al., 2018).

The constant term (C) is positive and significant, indicating the presence of unexplained
structural or institutional components contributing positively to profitability.

Collectively, these findings highlight the importance of considering bank size when
analyzing profitability dynamics in Indonesia’s banking sector. Larger banks are not only more
resilient in the face of credit-driven profit pressures but also more capable of leveraging structural
advantages to sustain returns. From a policy perspective, these insights support differentiated
regulatory treatment and supervisory frameworks that recognize systemic relevance and
institutional capacity, particularly during periods of macroeconomic volatility.

V. CONCLUSION

This study provides a comprehensive examination of credit distribution and its profitability
implications within the framework of Structure-Conduct—Performance (SCP), using Indonesian
commercial banks from 2010 to 2024 as the analytical context. The empirical results, obtained
through ARCH/GARCH, ARDL, and Moderated Regression Analysis, confirm that both internal
bank-specific factors (such as CIR, CAR, NPL, LAR) and external macroeconomic variables (such
as inflation and BI Rate) significantly influence the volume of credit extended and the profitability
achieved, measured through Return on Assets (ROA).
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The study finds that market concentration has increased in Indonesia’s banking industry,
particularly among higher-tier banks categorized under KBMI 3 and KBMI 4. These banks
demonstrate stronger financial performance, better credit allocation efficiency, and more consistent
profitability, highlighting the advantages conferred by economies of scale and risk management
capacity. Conversely, smaller banks under KBMI 1 and KBMI 2 face more volatility in both credit
performance and profitability, indicating limited resilience to macroeconomic shocks and market
fluctuations.

Moreover, the role of bank size as a moderating factor is empirically validated. Larger banks
are better positioned to transform credit growth into sustainable profits, while smaller banks may
face profitability erosion due to inadequate risk absorption capacity. The presence of significant
structural breaks, such as during the COVID-19 pandemic, also had a negative and measurable
impact on bank profitability.

These findings reaffirm the continued relevance of the SCP framework in evaluating the
Indonesian banking sector and underscore the need for regulatory frameworks that take into
account both market structure and institutional heterogeneity.

From a regulatory and policy perspective, several implications emerge. First, there is a
critical need to strengthen differentiated supervision based on bank size. Larger banks that pose
systemic importance require enhanced macroprudential monitoring to manage contagion risks,
while smaller banks need support in improving governance, capital adequacy, and risk-based
lending frameworks.

Second, the negative effects of NPLs and inefficient cost structures on credit and profitability
highlight the urgency of enhancing credit risk assessment standards and operational efficiency,
especially in banks with limited capital and fragmented markets.

Third, the moderating role of bank size suggests that scaling-up strategies—through
consolidation or digital transformation—may be beneficial, particularly for mid-tier banks. These
efforts could improve competitiveness and sustainability without sacrificing financial inclusion.

Fourth, given the sensitivity of credit distribution and profitability to monetary policy
instruments, policymakers should promote interest rate predictability and macroeconomic stability
to ensure that lending conditions remain conducive to economic growth without compromising
financial soundness.

Finally, the presence of structural shocks calls for stronger crisis management frameworks,
including dynamic provisioning, counter-cyclical buffers, and early warning systems, to safeguard
against future disruptions.

In conclusion, aligning regulatory architecture with market realities and institutional
diversity—while encouraging responsible lending, innovation, and resilience—will be key to
enhancing the role of banking intermediation in supporting inclusive and sustainable economic
growth in Indonesia.
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