


Exploring How Risk-Weighted Capital, Credit Risk, and Liquidity Risk Shape Bank Performance
Abstract
This study reinforces the pivotal role of banks in fostering financial stability and economic growth. Using a balanced panel dataset of 12 banks from 2010 to 2023, it examines the impact of risk-weighted capital, credit risk, and liquidity risk on the performance of Nigerian banks. Employing Panel-Corrected Standard Errors (PCSE) and Feasible Generalized Least Squares (FGLS) estimators, the analysis reveals a consistent negative relationship between bank performance, measured by return on assets (ROA), and each of the three risk dimensions. Specifically, higher risk-weighted capital (RWC) levels are associated with reduced profitability, implying that excessive capitalization may impede revenue-generating activities. Similarly, higher credit risk, as proxied by the Z-score, and increased liquidity risk negatively impact ROA, underscoring the need for robust credit evaluation and liquidity management frameworks. Interestingly, when modeled jointly, liquidity risk exhibits a positive effect on performance, indicating that banks with robust liquidity positions may engage in profitable risk-taking. Additionally, the study reveals that larger banks tend to experience diminishing returns, likely due to inefficiencies associated with scale. These findings highlight the complex interplay between risk factors and bank performance, underscoring the need for integrated risk management strategies. The study recommends that the Central Bank of Nigeria should strengthen real-time risk monitoring systems, enforce capital and loan quality standards, promote adequate liquidity buffers, and facilitate advanced analytics training for staff development. Moreover, the study emphasizes the necessity of enhanced transparency in risk disclosures to strengthen investor confidence. These policy measures are crucial to fostering a banking industry that is resilient, effective, and stable.
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1.0 Introduction
Financial institutions, particularly deposit-taking banks, play a crucial role as key agents of resource allocation, thereby promoting economic growth and stability. As intermediaries, they connect savers and investors, addressing market flaws such as information asymmetries. Their borrower evaluation skills allow them to connect short-term deposits with long-term investments, supporting growth and societal welfare (Adegbie & Dada, 2016). The 2007-2009 financial crisis underscored the need for a strong financial system. Thus, a resilient financial system is vital for any growing economy (Chai et al., 2022).

During the 2007-2009 financial crisis, major banks faced the risk of collapse. This prompted government bailouts (Katata & Nwaigwe, 2016). The crisis exposed flaws in banking regulations. Notably, there was non-uniformity in banks’ computation of risk-weighted assets (RWAs) due to reliance on internal models (Bastos e Santos et al., 2020). In Nigeria, the Central Bank provided a ₦160.2 billion rescue package in 2009 to eight banks. Their poor lending led to major capital losses (Katata & Nwaigwe, 2016). These banks struggled to issue new loans and their profits suffered, since a significant portion of their earnings comes from lending. This crisis led to a shift toward risk-based supervision. Regulators began focusing on identifying and evaluating risks (Ma’aji et al., 2025). The COVID-19 pandemic later increased liquidity and credit risks globally. This further pressured bank profitability (Haris et al., 2024). To address regulatory shortcomings, the Basel Committee on Banking Supervision introduced Basel III reforms in 2017. These reforms shifted to a risk-sensitive approach for capital adequacy in commercial banks (Sowmya, 2020). This risk evaluation approach takes into account the inherent risks associated with bank operations. Consequently, financial institutions can adjust their capital reserves above the regulatory capital based on their size and risk level.

The 2017 Basel III reforms stressed a risk-based approach to capital adequacy, tying regulatory capital to banks' operational risks. The primary goal is to establish robust standards that protect banks, depositors, investors, and the broader economy from financial instability. Importantly, Basel III recognizes that banks face diverse risks, requiring sufficient capital reserves (Milojević & Redžepagić, 2021). Accordingly, RWAs should reflect changes in a bank’s asset quality and mix. For example, in downturns, rising credit risk increases RWAs, making a strong capital base essential for absorbing losses. Thus, a bank’s capital is sufficient if it supports its operations based on asset-related risks and provides a loss buffer (Udenwa et al., 2023). Furthermore, bank capital size indicates financial strength and helps protect against asset decline. More capital boosts depositors’ confidence, showing readiness for shocks. As a result, capital adequacy and risk management are key for a resilient banking system.

Banks drive capital formation by channeling savings into business loans, but this exposes them to credit risk, which threatens their profitability and survival (Abbas & Ullah, 2023). The Central Bank of Nigeria (2008) defines credit risk as the potential for loss that may occur when a borrower, counterparty, or obligor fails to fulfill their contractual obligations. More succinctly, credit risk pertains to the likelihood of borrowers defaulting on loans or debts at maturity. The degree of exposure to credit risk is determined by the type of asset class involved, which includes segments like retail, corporate, financial institutions, or sovereign risk. Persistent default rates can lead to significant exposure to credit risk for financial institutions. In the absence of robust capital reserves to mitigate potential losses, a bank may face insolvency risks, which could prompt regulatory intervention and the threat of liquidation. Effective credit risk management is crucial for safeguarding institutions and maintaining global banking stability (Ali & Ahmed, 2024). A strong credit risk framework is vital for maintaining a stable and resilient banking system (Ali & Ahmed, 2024). Clearly, credit risk can have a significant impact on bank performance, resulting in losses and lower earnings.

Besides credit risk, ensuring adequate liquidity is essential for economic stability. While deposit-taking banks play a crucial role in implementing monetary policy and managing the money supply, they are also instrumental in controlling inflation and fostering economic growth. Liquidity risk, which arises from mismatches between deposits and assets, poses a threat to bank stability. The 2007-2009 crisis revealed poor liquidity practices and led to the introduction of Basel III rules on liquid reserves (Saleh & Abu Afifa, 2020). Should a bank become unable to meet obligations or secure short-term funding, it risks a liquidity crisis and potential runs (Ayinuola, & Gumel, 2023). Liquidity risk, according to the Central Bank of Nigeria (CBN, 2013), occurs when banks are unable to obtain funding or sell assets without incurring losses. To mitigate this, the CBN requires banks to hold a portion of their deposits in liquid assets and monitors compliance with liquidity standards, underscoring robust frameworks for financial stability. Relying on short-term deposits to fund long-term assets increases liquidity risks for banks, underscoring the importance of effective liquidity management to ensure profitability and long-term viability.

1.1 Limitations of Previous Studies
Empirical research is replete with studies on bank risk factors (Imani & Pracoyo, 2018; Abbas et al., 2019; Adelopo et al., 2020; Saleh & Abu Afifa, 2020; Sari et al., 2022; Hussain et al., 2022; Eyalsalman et al., 2024; Ma’aji et al., 2025) and performance, but these have led to varied conclusions. For example, some studies (Abbas et al., 2019; Imani & Pracoyo, 2018) reported no significant relationship between these variables and bank performance, while others (Islam & Nishiyama, 2016; Susan & Nasieku, 2016; Riyanto & Surjandari, 2018; Aluko et al., 2019; Chioma et al., 2021) established positive relationships. In contrast, certain studies (Mousa et al., 2018; Rifqah et al., 2019; Chai et al., 2022; Abdelaziz et al., 2022; Abba & Ullah, 2023; Razermera et al., 2024; Haris et al., 2024; Ngo & Trinh, 2025) demonstrated adverse results. Such inconsistent findings across various locations underscore the lack of consensus and highlight a research gap regarding the impact of risk factors on bank performance. In Nigeria, moreover, earlier work has mainly focused on specific relationships between individual variables and performance, often overlooking broader risks associated with banking operations. Therefore, further research is needed to address this gap in the Nigerian context. Accordingly, this study focuses on risk-weighted capital as a measure of capital adequacy in Nigerian banks.

Recently, there has been a significant shift toward examining the risks associated with banks' asset portfolios. These risks are crucial for assessing capital adequacy. This study aims to contribute to the knowledge base by incorporating risk-weighted capital into assessments of capital adequacy and its impact on bank performance. Unlike previous research in Nigeria, this study employs the Z-score as an accounting-based measure to assess default risk, departing from traditional approaches to risk assessment. The Z-score method offers a more effective way to assess risk than other accounting indicators, such as non-performing loans (NPLs) or leverage ratios. It considers both bank returns and capital structures, and it mitigates issues with international comparability that arise from different NPL classification standards (Kabir et al., 2015). This research also contributes to the existing literature by examining the interdependencies among risk-weighted capital, liquidity risk, credit risk, and bank performance.

2.0 Review of Previous Literature
The banking sector is inherently exposed to significant risks due to its intermediary role and dependence on high leverage, primarily funded by depositors' resources (AlZoubi, 2021). Despite ongoing enhancements to regulatory frameworks, recurring bank failures indicate that these measures have not fully achieved their intended objectives. A recent example is the Central Bank of Nigeria’s revocation of a commercial bank’s license following prolonged underperformance, despite prior temporary support—an action taken to prevent systemic risk and uphold financial system integrity. In light of these operational vulnerabilities, this study adopts the Buffer Theory of capital adequacy as its theoretical foundation. The Theory is consistent with Basel III's recommendation for banks to prioritize maintaining minimum capital standards to ensure the stability and profitability of financial institutions (Ma’aji et al., 2025).

Empirical evidence suggests that larger capital buffers enhance bank profitability by reducing vulnerability and increasing resilience, particularly in volatile emerging markets (Ma’aji et al., 2025). According to Buffer Theory, financial institutions should maintain capital levels above regulatory minimums to effectively manage risks and avoid sanctions from the apex bank (Septiarini et al., 2021). This buffer serves as a safeguard against unexpected asset losses, particularly those backed by depositors’ funds, and plays a vital role in maintaining systemic stability during economic downturns (Muhammad, 2005). As banks approach the minimum capital threshold, they are encouraged to strengthen their capital ratios (Lotto, 2018), as falling below regulatory requirements can lead to direct costs, such as fines or license revocation, as well as indirect costs, including restrictions on risk-taking activities. Consequently, the Buffer Theory emphasizes the importance of the Basel III capital adequacy framework, which recognizes that banks are exposed to various financial risks, necessitating the maintenance of sufficient capital reserves (Sowmya, 2020).

2.1 Empirical Review
The significance of capital adequacy within the banking sector for ensuring financial stability remains critically important, as underscored by numerous studies. A resilient banking system fundamentally depends on adequate capital to safeguard depositors' funds, sustain public confidence, and foster overall economic stability.  Nevertheless, empirical research reveals inconsistent findings concerning the relationship between capital and bank performance. Specifically, several studies conducted in Nigeria, including those by Aruwa and Mohammed (2011), Onaolapo and Olufemi (2012), and Olalekan and Adeyinka (2013), identified either a negative or statistically insignificant relationship between capital levels and performance metrics. In contrast, other research, such as that undertaken by Chioma et al. (2021) and Ejoh and Iwara (2014), indicated a positive influence between capital adequacy and financial performance. Similar studies in Asia by Islam and Nishiyama (2016) and Lee and Hsieh (2013), as well as the Kenyan study by Susan and Nasieku (2016), reinforce the positive correlation between capital adequacy and profitability in banking institutions across both Asian and African settings. Moreover, Ma’aji et al. (2025) demonstrate that return on average assets (ROAA) tends to rise alongside increased levels of bank capital.  Conversely, Sari et al. (2022) reported that capital and credit risks have a negative and statistically significant effect on financial performance in Indonesia. These divergent conclusions underscore the complexity of the capital adequacy-bank performance nexus and the need for context-specific analysis.
H1:	There is no significant relationship between risk-adjusted capital and bank performance 

The relationship between credit risk and bank performance is more consistently negative. Mendoza and Rivera (2017), Mousa et al. (2018), and Chai et al. (2022) showed that credit risk undermines bank stability and profitability. Adelopo et al. (2022), Abdelaziz et al. (2022), Abba and Ullah (2023), Razermera et al. (2024), Haris et al. (2024), and Ngo and Trinh (2025) confirmed these negative effects across banking systems. Some exceptions exist—Kargi (2011), Owusu-Boafo et al. (2020), and Aluko et al. (2019) noted positive correlations in certain cases. Overall, credit risk is widely regarded as a significant threat to bank performance, necessitating robust risk management.
H2:	Credit risk has a negative significant impact on bank performance in Nigeria.

The relationship between liquidity risk and bank performance is similarly marked by inconsistent findings across different regions and periods. Several studies, including those by Ajibike and Aremu (2015), Chioma et al. (2021), and Adelopo et al. (2022) in Nigeria, have found a positive correlation between liquidity and bank performance. In contrast, Ly (2015) and Sari et al. (2022) identified a negative or insignificant relationship. Research outside Nigeria, such as Al-Husainy et al. (2021) and Hussain and Rasheed (2022), further supports a positive association. Studies by Ahmad et al. (2019) and Khalid et al. (2019) found no direct link, whereas Haris et al. (2024) observed a positive effect of liquidity risk on returns following the COVID-19 pandemic. These varied results suggest that factors such as the macroeconomic environment, regulation, and regional conditions have an influence.
H2:	 Liquidity risk has no significant impact on bank performance in Nigeria.

Research into the interdependence of banking risk factors reveals complex, joint effects on bank performance. For example, Abdelaziz et al. (2022) found that rising credit and liquidity risks sharply reduce profitability in MENA banks, whether considered separately or together. Conversely, Hussain and Rasheed (2022) reported that capital adequacy, liquidity, and credit risks can boost performance, with bank ownership playing a minimal moderating role. Furthermore, Saleh and Abu Afifa (2020) stress that these risks can either enhance or weaken profitability, urging stronger credit policies to curb non-performing loans. From the Asia–Pacific region, Le and Pham (2021) found that increasing bank capital can raise credit risk, which in turn constrains liquidity creation. Notably, their findings also reveal a negative feedback loop between liquidity creation and capital, highlighting a strategic trade-off. Similarly, Ahmad et al. (2019) concluded that credit and liquidity risks, although not closely linked, each independently affect performance and, together, contribute to sector instability. Collectively, this research highlights the importance of balanced risk management for achieving sustained profitability and stability.
H4:	There is no interdependency among risk-weighted capital, liquidity risk, and credit risk.

3.0 Methods and Model
3.1 Data and sources
The study employed secondary data spanning 14 years from 2010 to 2023. It focused on commercial banks listed on the Nigerian Stock Exchange (NSE) that remained operational and were not delisted during the period examined. A non-probabilistic sampling technique was employed to represent the entire Nigerian banking system and gain a deeper understanding of operational performance. The rationale for this purposive approach was to obtain actual study data from Nigerian commercial banks listed on the NSE. Data for the analysis came from the NSE’s annual report and Factbook publications, Central Bank of Nigeria statistical bulletins and annual reports, individual banks’ annual financial statements, and other relevant materials. The study’s adopted variables and models were based on Imani and Pracoyo (2018) in their work, "Analysis of the effect of capital, credit risk, and liquidity risk on profitability in banks." Profitability was measured by Return on Assets (ROA), calculated as the profit before taxes divided by total assets. Liquidity risk was measured by the loan-to-deposit ratio (LDR), and risk-weighted capital was measured by the ratio of qualifying capital to risk-weighted assets (RWA). Unlike previous research, this study enhanced the model by integrating financial stability Z-score techniques to assess bank soundness as a proxy for credit risk, following the approach of Abbas and Ullah (2023). Table 1 below presents the details of the variables, their proxies, and the corresponding measures.


Table 1
Description of Variables
	Variable
	Proxy
	Measurement

	Dependent
	
	

	Banks performance
	ROA (Return on Assets)
	Profit before taxes /Total asset

	Independents
	
	

	Capital adequacy
	RWC (Risk Weighted Capital)
	****

	Liquidity risk
	LDR (Loan to Deposit Ratio)
	Total Loans / Total Deposits

	Credit risk
	Zscore
	(ROA+Equity/Total asset)/σ(ROA)

	Control
	
	

	Bank size
	Bank Size
	Log(Total asset)



***Where: RWA =	                             Qualifying Capital
__________________________________________	x 100
𝑇𝑜𝑡𝑎𝑙 𝑅𝑊𝐴 (𝐶𝑟𝑒𝑑𝑖𝑡 𝑅𝑊𝐴+𝑀𝑎𝑟𝑘𝑒𝑡 𝑅𝑊𝐴+𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑅𝑊𝐴)
3.2 Model Specification
In line with the research objectives and hypothesis, this sudy starts by specifying a baseline model with bank performance expressed as a linear combination of bank size, and of course while also accounting for years dummy to control for yearly inflation and interest rates. 
							(1)
To achieve the first, second, and third hypothesis of investigating whether risk weighted capita, liquidity risk, and credit risk has a significant effect on bank performance, RWC, LDR, and Z-score was each included into Equation (1).
						(2)
						(3)
						(4)
To achieve the interdependence hypothesis of checking whether there is a joint significant effect of risk Weighted capital, liquidity risk, and credit risk on bank performance, this study infused these three variables simultaneously into Equation 1 and then we have the following final model specified. 
 			(5)
Where:
 is the return on assets (performance) of bank  at time 
 is Risk-Weighted Capital
 Loan-to-Deposit Ratio 
: Bank Size (control variable)
  is the coefficient of years effect in the model
 Idiosyncratic error term
3.3 Estimation approach
This study adopts a robust panel econometric framework to examine the impact of risk-weighted capital, credit risk, and liquidity risk on the performance of Nigerian banks. Considering the nature of the data and the underlying econometric challenges, the empirical analysis started by examining the cross-sectional dependence (CD) among the banks to determine suitable estimation techniques. Since the banks are within the same country, there is a high risk of CD from the plausible shared common features, such as spillover effects of shocks, which could lead to biased estimates and inferences regarding the parameters (Pesaran, 2004). Thus, this study utilized Pesaran's (2007) CD test because it is applicable to both small and large panels. The CD tests for the null hypothesis of no CD in the data were rejected at the 1%, 5%, and 10% levels of significance.

After testing for the existence of the CD, the data was subjected to a unit root test. This test examines whether the variables are stationary. If they are not stationary, a difference is applied to the data to make them stationary before proceeding with further analysis. This study used Pesaran's (2007) Im, Pesaran, and Shin's (CIPS) second-generation unit root test that accounts for CD in the variables. The null hypothesis is that the variable has a unit root, which is rejected if the test is significant at the 1%, 5%, or 10% level. 

Where N is the number of cross-sections (banks), and T is years (2010-2023).  cross-sectional averaged gotten from the OLS augmented Dickey-Fuller (ADF) regression.
Thereafter, this study employed Westerlund's (2007) cointegration techniques to confirm the existence of a long-run equilibrium among the variables. Of the three techniques for cointegration, Westerlund (2007) fits best when cross-dependence (CD) is present. Its null hypothesis states that there is no long-run equilibrium (i.e., no cointegration), which can be rejected at the 1%, 5%, or 10% level of significance. After confirming cointegration, we adopted the Panel-Corrected Standard Errors (PCSE) estimator. The Prais-Winsten model, used here, helps control for both heteroscedasticity and serial correlation when CD is present (Beck and Katz, 2010). To verify output consistency, the Feasible Generalized Least Squares (FGLS) technique was employed to validate the parameters. These steps offer a more comprehensive approach than relying solely on fixed-effect or random-effect panel techniques. They ensure credible, accurate results for policy inference and practical implications in the Nigerian banking sector.

4.0 Estimation and Analysis
4.1.1 Exploratory Analysis: Summary statistics
Prior to estimating the main hypotheses of the study, the behaviour of the variables was explored using summary statistics and a correlation matrix. This was to determine, onsite, the nature of the variables, including their means and dispersions that may warrant attention, and also to check for potential multicollinearity that might distort the analysis and findings.  Table 2 presents the comprehensive descriptive statistics regarding the financial information and risk exposure of Nigerian banks from 2010 to 2013, utilizing the relevant variables of interest. Firstly, the return on assets (ROA) averaged 4.1%, indicating reasonable profitability across the banking sector, although there was significant volatility in earnings, as indicated by the standard deviation of 12.5%. Also, the negative minimum ROA of -14% suggests some banks incurred losses during this period, and the high maximum ROA of 135.5% may reflect reporting anomalies. Regarding Z-scores as a proxy for credit risk, the mean of 2.69, log-transformed, indicates moderate stability on average; however, the standard deviation of 1.04 and the minimum value of -2.65 suggest insolvency that endangers the operational performance of some banks, likely due to significant vulnerability to financial distress. Regarding the Risk-Weighted Capital (RWC), the average is 14.7%, with a large standard deviation of 29.8% and a wide range, from a minimum of -198.4% to a maximum of 52.4%. The Loan-to-Deposit Ratio (LDR) averaged 63.4%. However, the range from 17.8% to 108.8% signals divergent liquidity strategies, with some banks potentially over-lending relative to their deposit base. Lastly, bank size, measured by log assets, exhibits moderate variation, with a mean of 14.34 and a standard deviation of 1.07, indicating a mix of large, medium-sized, and smaller banks in the sample.



Table 2 
Summary statistics
	Variable
	Obs
	Mean
	Std. Dev.
	Min
	Max

	ROA
	168
	0.04
	0.13
	-0.14
	1.36

	Z-score
	159
	2.69
	1.04
	-2.65
	4.94

	RWC
	168
	14.68
	29.85
	-198.40
	52.44

	LDR
	168
	0.63
	0.18
	0.18
	1.09

	BSIZE
	168
	14.34
	1.07
	11.81
	17.10


Source: Author’s computation

4.1.2 Correlation matrix
Table 3 shows that ROA has a negative correlation with all independent variables. The Z-score, a credit risk measure, is weakly but significantly correlated with ROA (r = -0.197, p < .05), suggesting that banks with higher credit risk are less profitable. ROA and RWC exhibit a moderately strong, significant negative correlation (r = -0.490, p < .001), indicating that banks with higher RWC tend to be less profitable. Although this may seem counterintuitive, it could reflect a lack of regulatory constraints, leading to overcapitalization and limiting revenue-generating activities. Model analysis will further investigate the relationship between ROA and RWC. For LDR and ROA, the correlation is not significant (r = -0.116, p > 0.05). The relationship between ROA and bank size is significant (r = -0.251, p < 0.05), suggesting that larger banks may face profitability issues due to scale inefficiencies or regulatory burdens. Finally, no pairwise correlation coefficient exceeds 0.5, indicating that there is no multicollinearity among the independent variables.

Table 3
Correlation matrix
	Variables
	ROA
	Z-score
	RWC
	LDR
	BSIZE

	Z-score
	-0.197*
	1.000
	
	
	

	
	(0.013)
	
	
	
	

	RWC
	-0.490*
	0.071
	1.000
	
	

	
	(0.000)
	(0.372)
	
	
	

	LDR
	-0.116
	0.236*
	-0.087
	1.000
	

	
	(0.135)
	(0.002)
	(0.262)
	
	

	BSIZE
	-0.251*
	0.281*
	-0.174*
	-0.059
	1.000

	
	(0.001)
	(0.000)
	(0.024)
	(0.450)
	


Source: Author’s computation
* shows significance at p<.05. ROA – Return on Asset, z-score – Credit Risk, RWC - Risk- Weighted Capital, LDL – Liquidity Deposit Ratio, BSIZE – Bank Size.
4.2 Model estimation 
4.2.1 Pre-estimation tests
As explained in the method of estimation, this section presents the pre-estimation analysis to determine whether the PCSE is the appropriate and valid approach. To begin with, this study employed the Pesaran CD test to examine the presence of cross-sectional dependence (CD) in the panel. The results in Table 4 show that all variables, including ROA, Z-score, bank size, and LDR, indicate a statistically significant correlation across the panel (p < .001). The widespread presence of CD among core variables justifies the need for estimators that are robust to such dependence. Given this result, second-generation panel unit root tests were used to check the stationarity of the variables. The test results in Table 5 indicate that all variables are stationary at levels (p < .05), suggesting that the data series are mean-reverting and do not require differencing, which retains long-run information in the panel. Finally, with stationarity established, a Westerlund’s cointegration test was performed to determine whether a long-run equilibrium relationship exists among the variables in the model. As reported in Table 6, the test was significant (variance ratio statistic = 2.65, p<0.05), thus providing strong evidence in favor of panel cointegration. This implies that although individual series may fluctuate over time, there is a stable long-run association between the explanatory variables and bank performance. Given these diagnostic outcomes, particularly the presence of CD, stationarity at the level, and evidence of cointegration, the Panel-Corrected Standard Error (PCSE) estimator emerges as a fitting modeling approach. With PCSE, the analysis automatically accounts for long-run relationships without requiring differencing and assumes no autocorrelation or heteroskedasticity in the error terms. Additionally, the PCSE estimator provides more efficient and consistent standard errors compared to traditional fixed effects or random effects models when CD is present, which justifies its use in estimating the parameters of interest.

Table 4. 
Result of Cross-sectional dependence
	Variable
	CD-test
	p-value

	ROA
	8.953
	0.000

	Z-score
	7.261
	0.000

	RWC
	1.4
	0.162

	LDR
	28.144
	0.000

	BSIZE
	8.342
	0.000


Source: Author’s computation
ROA – Return on Asset, z-score – Credit Risk, RWC - Risk- Weighted Capital, LDL – Liquidity Deposit Ratio, BSIZE – Bank Size.
Table 5. 
Result of Unit Root Test
	Variable
	Statistic
	p-value

	ROA
	-3.9170
	0.000

	Z-score
	7.261
	0.000

	RWC
	-3.8305
	0.001

	LDR
	-3.9065
	0.000

	BSIZE
	-2.3909
	0.0084


Source: Author’s computation
ROA – Return on Asset, z-score – Credit Risk, RWC - Risk- Weighted Capital, LDL – Liquidity Deposit Ratio, BSIZE – Bank Size.

Table 6. 
Westerlund test for cointegration
	
	Statistic
	p-value

	Variance ratio
	2.6512
	0.004




Source: Author’s computation

4.2.2 Main Estimation
The regression results based on the Panel-Corrected Standard Errors (PCSE) estimator for the baseline control model and subsequent hypothesis-specific specifications are presented in Table 7. Notably, in addition to bank size being the sole control variable, the models also incorporate year dummies to adjust for macroeconomic effects such as inflation and interest rate fluctuations over time. Furthermore, as a robustness check, we estimated the same models using the Feasible Generalized Least Squares (FGLS) approach. The results, shown in Table 8, largely corroborate the PCSE findings by preserving both the signs and statistical significance of the key parameters. This consistency affirms the reliability and robustness of our primary estimation strategy. In light of this, we focus our interpretation and discussion on the results obtained from the PCSE estimator. Specifically, the baseline model indicates that bank size has a statistically significant negative effect on ROA (β = -0.0458, p < 0.01), suggesting that larger banks may experience diminishing marginal returns to scale, possibly due to inefficiencies associated with their size.

The first hypothesis is justified by the negative and significant impact of risk-weighted capital on ROA (β = -0.00124, p < 0.01). This suggests that higher regulatory capital buffers might be associated with a trade-off in profitability, potentially due to the cost of holding excess capital or risk-averse lending practices. This result is consistent with the findings of Francis (2013), who found a negative relationship between capital and banks’ profitability, and contradicts the findings of Ejoh and Iwara (2014), who revealed that capital adequacy has a positive impact on ROA among Nigerian Banks from 1981 to 2011. Our study reveals that while regulatory capital is crucial for stability, excessive capitalization can hinder short-term performance if not balanced with revenue-generating activities. 
 
Examining the second hypothesis further builds on this analysis. The results indicate a statistically significant negative relationship between credit risk, as measured by the Z-score, and return on assets (ROA), with a coefficient of β = -0.00895 (p < 0.05). This implies that higher credit risk is associated with lower bank profitability, consistent with theoretical expectations and prior empirical studies, including those by Chai et al. (2022), Abdelaziz et al. (2022), Abba and Ullah (2023), Mousa et al. (2018), and Kargi (2011). While Owusu-Boafo et al. (2020) reported a positive association between credit risk and ROA. The present findings reinforce the critical role of effective credit risk management in enhancing financial performance. Overall, this underscores that banks with sound credit portfolios and rigorous loan evaluation frameworks are better positioned to sustain profitability over time.
Additionally, testing the third hypothesis, liquidity risk is found to be significantly negative (β = -0.0797, p < 0.01), indicating that increased liquidity risk, such as excessive illiquid assets or unstable funding, has a detrimental effect on bank performance. This supports the hypothesis that managing liquidity effectively is crucial for sustaining profitability. The outcome aligns with the study by Ly (2015) and Saleh and Abu Afifa (2020), who also showed that liquidity risk is negatively associated with bank performance. We derived that liquidity risk may be detrimental to a bank’s profitability, which aligns with Chai et al. (2022), who suggested that granting secured loans to customers could involve implementing appropriate measures to ensure prompt repayment.

Finally, an integrated perspective emerges in the fourth hypothesis regarding the interdependence relationship. The joint significance test for the three variables — Credit Risk, RWC, and LDR — yields a χ² of 34.47 (p < 0.01), confirming that credit risk, capital adequacy, and liquidity risk are collectively important in explaining variations in bank performance. Moreover, R-squared values improve across models, with the highest explanatory power observed in Hypotheses 2 and 3 (H₂ and H₃). To be specific regarding individual effects, credit risk (β = -0.0135, p < 0.01) and risk-weighted capital (β = -0.00201, p < 0.01) remain significantly negative, while liquidity risk becomes significantly positive (β = 0.0630, p < 0.05). This unexpected positive effect of liquidity risk may indicate the presence of simultaneous interactions, such as increased risk-taking behavior when liquidity positions are strong, as revealed by Haris et al. (2024), Abbas et al. (2019), and Aluko et al. (2019), who found that liquidity risk fosters banks' performance. Similarly, as Eyalsalman et al. (2024) observed, liquidity may enhance a bank’s ability to create more risk assets and earn higher income; however, it is essential to manage credit risk and capital adequacy, as this hypothesis suggests. Taken together, this suggests that the profitability of Nigerian banks may not be fully understood in isolation from individual risk factors; rather, it is the integrated risk management approach that shapes their outcomes.

Table 7
Result of the Panel-Corrected Standard Error (PCSE) estimator (Dep. var is ROA)
	VARIABLES
	Control
	H1
	H2
	H3
	H4

	Bank size
	-0.0458***
	-0.0269***
	-0.0991***
	-0.0148***
	-0.00329

	
	(-7.452)
	(-4.339)
	(-6.881)
	(-2.669)
	(-0.595)

	Risk- weighted Capital
	
	-0.00124***
	
	
	-0.00201***

	 
	
	(-6.547)
	
	
	(-5.048)

	Liquidity Risk
	
	
	-0.0797***
	
	0.0630**

	
	
	
	(-3.027)
	
	(2.462)

	Credit Risk
	
	
	
	-0.00895**
	-0.0135***

	
	
	
	
	(-2.094)
	(-3.332)

	Constant
	0.628***
	0.404***
	1.396***
	0.243***
	0.113

	
	(7.426)
	(4.875)
	(7.242)
	(3.418)
	(1.595)

	Year dummy
	Yes
	Yes
	Yes
	Yes
	Yes

	Joint test
	
	
	
	
	34.47***

	Observations
	168
	159
	168
	168
	159

	R-squared
	0.289
	0.201
	0.434
	0.372
	0.325

	Number of id_banks
	12
	12
	12
	12
	12


Source: Author’s computation. 
z-statistics in parentheses. *** p<0.01, ** p<0.05, * p<0.1

Table 8
Robustness check, Feasible Generalized Least Square (FGLS) estimator (Dep. var is ROA)
	VARIABLES
	Control
	H1
	H2
	H3
	H4

	Bank size
	-0.0546***
	-0.0338***
	-0.0472***
	-0.0517***
	-0.0323***

	
	(-24.23)
	(-20.14)
	(-15.16)
	(-19.86)
	(-17.14)

	Risk- weighted Capital
	
	-0.00124***
	
	
	-0.00113***

	
	
	(-12.24)
	
	
	(-10.01)

	Liquidity Risk
	
	
	-0.0268***
	
	0.0102***

	
	
	
	(-6.163)
	
	(3.381)

	Credit Risk
	
	
	
	-0.000281***
	-0.000101***

	
	
	
	
	(-8.148)
	(-2.582)

	Constant
	0.745***
	0.496***
	0.666***
	0.715***
	0.469***

	
	(24.75)
	(22.06)
	(15.15)
	(20.58)
	(18.21)

	Year Dummy
	Yes
	Yes
	Yes
	Yes
	Yes

	Joint effect
	
	
	
	
	140.18***

	Observations
	168
	168
	168
	168
	168

	Number of id_banks
	12
	12
	12
	12
	12


Source: Author’s computation. 
z-statistics in parentheses. *** p<0.01, ** p<0.05, * p<0.1
5.0 Conclusion and Recommendations
5.1 Conclusion
Financial institutions, particularly banks, play a central role in driving economic growth. They stabilize the financial sector and allocate resources efficiently. Many studies have examined the relationships between capital adequacy, liquidity risk, credit risk, and bank performance across various regions, yielding mixed results. This study contributes to the literature by analyzing a balanced panel dataset of 12 Nigerian banks from 2010 to 2023. Using static panel methods—Panel-Corrected Standard Errors (PCSE) and Feasible Generalized Least Squares (FGLS)—our analysis offers strong statistical support for the study's hypotheses.

First, our findings reveal a statistically significant and negative relationship between risk-weighted capital and the performance of Nigerian banks. High regulatory capital buffers may reduce profitability, possibly due to the costs associated with holding excess capital or adopting a conservative lending approach. Second, credit risk, measured by the Z-score, also has a negative effect on bank performance. This supports previous studies, which highlight that banks with poor credit portfolios or loan assessments tend to sustain lower profits over time. Third, our results indicate that liquidity risk has a negative impact on bank performance, underscoring the importance of effective liquidity management. Finally, we address the interdependence hypothesis. Our results indicate that credit risk, capital adequacy, and liquidity risk together help explain variations in bank performance. Notably, we find that liquidity risk may actually promote performance, rather than hinder it. This suggests Nigerian banks may take more risks when liquidity is strong. Multiple, interrelated risks may shape profitability. We control for inflation and interest rate fluctuations, and include bank size as a control variable. Our analysis suggests that larger banks might face diminishing returns due to possible size-related inefficiencies.
 
5.2 Recommendations
In light of the preceding findings, we propose several policy recommendations for governments, financial institutions, and other stakeholders. Regulatory bodies, such as the Central Bank of Nigeria (CBN), should mandate banks to adopt comprehensive risk management strategies. These must include real-time monitoring of credit and liquidity risks. Banks should enhance internal controls and regularly conduct stress tests to evaluate resilience under adverse conditions. They also should maintain capital above minimum thresholds, focusing on strengthening Tier 1 capital to absorb shocks. The CBN should enforce stricter prudential guidelines to limit excessive risk exposure. To address liquidity risk, banks must hold adequate, high-quality liquid assets, as recommended by the Basel III framework, and establish contingency funding strategies to meet their short-term needs. Capacity-building initiatives should intensify to enable staff to acquire the skills necessary for utilizing advanced risk detection tools, including data analytics and artificial intelligence. Enhancing transparency by improving the disclosure of exposures and capital positions will foster discipline and boost investor confidence. Collectively, these measures will strengthen Nigerian banks and ensure their contribution to economic development.

5.3 Limitations of the Research
The study examines a selection of 12 Nigerian banks over a 14-year timeline. Although this approach offers substantial depth, it may limit the generalizability of the findings to the broader financial sector or other developing economies. The analysis is geographically confined to Nigeria and may not capture the complexities present in regions with different regulatory environments, economic conditions, or banking frameworks. Future research should aim to include a broader range of banks from diverse countries and conduct cross-country comparisons. Such studies would enhance generalizability and reveal regional differences in risk-performance dynamics. While the current study focuses on capital adequacy, liquidity risk, and credit risk, it overlooks other important risks, such as market risk, operational risk, and cyber risk, which are increasingly relevant in modern banking. Future research should clearly seek to examine market risk, operational risk, reputational risk, and cybersecurity threats, given the ongoing digital transformation in the banking sector.
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