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Abstract

This study examines the effect of regulatory capital requirements on bank performance in 
Nigeria. The study utilises panel data from the audited annual reports and accounts of 
13 deposit money banks, the Central Bank of Nigeria and the Nigerian Exchange Group 
to investigate whether stronger capitalisation improves accounting and market-based per-
formance. This was cross-validated with data from the World Development Indicators 
(WDI) from the World Bank. Market data required to compute Tobin’s Q, including market 
capitalisation and share prices, were gathered from the Nigerian Exchange Group (NGX). 
The study employs two-way fixed effects with Driscoll–Kraay standard errors and the fixed-
effects–Two-Stage Least Squares (FE-2SLS) techniques to analyse panel data from 2007 to 
2024 and address unobserved heterogeneity, cross-sectional dependence and endogeneity 
between capital and performance. Banks’ performance was measured using return on 
assets and Tobin’s Q, which are accounting-based and market-based performance mea-
sures. The results indicate that capital adequacy, which explains prudential requirements, 
significantly enhances bank performance. The FE-2SLS estimates provide consistent evi-
dence, strengthening confidence in the relationship between capital and profitability. The 
study confirms that while non-performing loans and inflation negatively affect profitability, 
liquidity, bank size, board independence and GDP growth improve bank performance. 
These findings are consistent across both accounting and market-based performance mea-
sures and conclude that stronger capital can enhance bank profitability. Thus, regulators 
should continue to execute policies that ensure capital adequacy translates into financial 
performance. In addition, policymakers and bank managers should strengthen governance 
structures and enhance risk management strategies to improve banks’ asset quality for 
long-term financial performance.

Keywords: bank performance; regulatory capital; liquidity; Nigeria banks; Basel III; regulator; 
bank recapitalisation

JEL Classification: E58; G3; G21; G32

1. Introduction
The global financial crisis of 2007/8 revealed the state of the banking system in differ-

ent countries worldwide. The speed and ease with which the crisis affected the banking 
industry have been the subject of extensive debate, particularly among economic agents con-
cerned about the banking system’s ability to withstand shocks, continue its core objective of 
financial intermediation, and to maximise shareholders’ returns. The strength of a country’s 
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banking sector is essential for overall financial resilience and sustainable economic growth, 
especially in emerging economies with underdeveloped capital markets (Salim et al., 2023; 
Olowofela et al., 2025). Moreover, banks with adequate capital may advance sustainable 
development goals through sustainable lending that promotes environmental, social and 
governance indicators. Salim et al. (2023) state that adequate capital facilitates sustainable 
investment lending, thereby driving economic growth. Incidentally, in emerging economies, 
the banking industry remains one of the most vulnerable sectors due to the inherent risks 
associated with lending and other financial intermediation activities (Ogunwale & Areghan, 
2024; Mankart et al., 2020). To mitigate the consequences of lending risks, boost public 
confidence, and support key investments, particularly in infrastructure, the regulator aims 
to ensure that the banking sector is adequately capitalised. However, despite regulatory 
measures aimed at ensuring capital adequacy in Nigerian banks, the sector continues to 
grapple with weak returns on assets, poor earnings, poor asset quality, liquidity crises, and 
the capacity to support capital projects. Since the 2007 financial crisis, many banks have 
struggled to meet capital requirements, leading to financial distress, forced acquisitions, 
and regulatory interventions.

The capital adequacy requirements are designed to serve as a financial buffer, reducing 
the likelihood of bank failures and financial crises (Osunkoya et al., 2023; Sain & Kashiramka, 
2024). The Basel Accords, particularly Basel I, II, and III, have established global minimum 
capital requirements to enhance banks’ resilience to economic shocks (Basel Committee 
on Banking Supervision, 2021). Moreover, while most countries, including Nigeria, have 
adopted these frameworks, the efficacy of the regulatory capital ratio in enhancing perfor-
mance by serving as a financial buffer to absorb unforeseen financial losses, build trust with 
depositors, and lower default risks, particularly in emerging markets, remains a subject 
of debate (Igbinosa & Naimo, 2020). Also, despite the regulatory efforts of the Central 
Bank of Nigeria (CBN) to enforce capital adequacy requirements, the Nigerian banking 
sector has experienced episodes of instability with financial distress and, in some cases, 
bank failures (Aroghene, 2022). For example, the 2009 bailout by the CBN and the banking 
sector’s inability to finance large capital projects are clear indications of a weak banking 
system (Sanusi, 2010). This weakness in the system has also led to continuous regulatory 
reforms aimed at ensuring superior returns on assets, earnings, and long-term survival, as 
the sector suffers from periodic crises that continue to erode public confidence.

Capital adequacy is a regulatory strategy designed to ensure that banks are suffi-
ciently strong to withstand shocks, lift public confidence, and protect depositors from 
losses (Yitayaw et al., 2023). However, given the regulatory capital requirements and the 
incidence of bank distress in Nigeria, what is the impact of the capital adequacy ratio on the 
financial performance of deposit money banks? Does regulatory capital create measurable 
accounting and market value for Nigerian banks after controlling for bank heterogeneity, 
macroeconomic conditions, potential reverse causality, and cross-sectional dependence? 
Does the capital adequacy ratio matter in the long-term survival of the banking sector? 
What does this study imply for Nigeria’s current recapitalisation and Basel III regulatory 
framework? The relationship between capital requirements and bank performance is a 
relevant aspect in the literature for policymakers and other stakeholders, given the role of 
the banking sector in the economy.

Recent studies have provided useful but conflicting evidence on this issue, which may 
be due to limitations in variable measurement, estimation methodology and regulatory 
relevance. For example, Obadimu and Oboh (2024), using 10 Nigerian deposit money 
banks over 2011–2020, found that CAR had an insignificant effect on financial performance, 
whereas more recent evidence by Akande (2025), based on 2014–2023 data, reported a posi-
tive and significant effect of CAR on return on equity (ROE). This contradictory evidence 
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indicates that the effect of regulatory capital on Nigerian bank performance remains em-
pirically unsettled. Similarly, recent studies in Nigeria have concentrated on bank stability 
and accounting measures, particularly ROA and ROE (Obans et al., 2026). Consequently, 
there is limited evidence on whether regulatory capital improves market-based bank value, 
particularly Tobin’s Q, alongside accounting profitability. This is important because a higher 
CAR may improve solvency and investor confidence without necessarily translating into 
higher accounting profitability. Furthermore, there is evidence that bank-level observa-
tions in Nigeria are subject to common shocks arising from monetary policy, exchange rate 
fluctuations, inflation, regulatory changes and other economic crises. Consequently, con-
ventional FE standard errors may yield misleading statistical inference if heteroskedasticity, 
cross-sectional dependence or serial correlation is present. The present study addresses 
these gaps by estimating the effect of regulatory CAR on both ROA and Tobin’s Q, con-
trolling simultaneously for bank-specific and macroeconomic factors, using a two-way 
fixed-effects–Driscoll–Kraay to accommodate cross-sectional dependence, and employing 
FE-2SLS as a robustness strategy for potential endogeneity arising primarily from reverse 
causality between regulatory capital and bank performance. This study captures the after-
math of the global financial crisis, the post-consolidation period, Basel-oriented regulatory 
developments, COVID-19, subsequent macroeconomic shocks, and the beginning of Nige-
ria’s current bank recapitalisation process, highlighting the importance of understanding 
whether stronger capitalisation is translating into improved performance.

High capital may produce mixed effects on bank financial performance. For instance, 
from a regulatory perspective, higher capital buffers will improve resilience, boost con-
fidence, and protect depositors from poor decisions. According to Berger and Bouw-
man (2013), higher capital buffers will enhance productivity and reduce the incidence 
of bankruptcy risk. Conversely, high capital may also lead to moral hazard, in which bank 
management may engage in excessive risk-taking due to the confidence it affords. It can 
also lead to the opportunity cost of holding excessive capital, decreased lending capacity, a 
reduced scope for profitable intermediation, and a reduced return on investment (Athana-
soglou et al., 2008; Yusuf & Salisu, 2023; Alkhazali et al., 2024). Additionally, the effect 
of capital on bank performance may be context-dependent due to its influence on factors 
such as bank size and asset quality (Ali & Puah, 2018; Yensu et al., 2021). Similarly, poor 
risk management, weak governance and institutional structures, especially in emerging 
economies like the Nigerian financial system, may offset the gains in capital on performance 
(Ogunwale & Areghan, 2024; Oseni, 2024).

Prudential policies, such as the Basel Accords on capital adequacy, ensure that banks 
have sufficient capital to absorb risks. According to Admati and Hellwig (2013), the recent 
global financial crisis demonstrated that banks with stronger capital positions had greater 
resilience, while under-capitalised financial institutions were disproportionately vulnerable 
to shocks. Consequently, to reflect the real-world situation and absorb business risk, Basel 
III regulations strongly emphasised minimum common equity Tier 1 ratios and capital con-
servation buffers (Oyetade et al., 2022). Against this background, this study investigates the 
dynamics of capital adequacy and its impact on bank performance in Nigeria. Precisely, the 
study aims to examine the effect of capital adequacy on banks’ performance in recent times, 
with specific emphasis on whether stronger capital adequacy improves both accounting-
based performance measures, such as ROA and market-based performance, such as Tobin’s 
Q. The study additionally seeks to establish the robustness and causal reliability of this 
connection by accounting for bank-specific and macroeconomic factors, controlling for 
unobserved bank heterogeneity and cross-sectional dependence by utilising two-way fixed-
effects–Driscoll–Kraay estimation technique, and addressing potential reverse causality and 
endogeneity by employing fixed-effects–2SLS. Understanding these dynamics is essential 
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for Nigerian policymakers and bank managers, as prudent decisions regarding minimum 
capital requirements will affect banks’ ability to engage in green lending, absorb shocks 
and finance the real economy (Nwobu et al., 2017).

This study makes a significant contribution to the existing body of literature in several 
ways. First, for emerging economies like Nigeria, where banking stability is necessary 
for economic growth, understanding the dynamics of capital adequacy is important for 
policymakers, regulators and managers. Unlike many studies that focus primarily on 
accounting-based measures such as ROA and ROE, this study employs advanced panel 
techniques to address endogeneity concerns and provides insights into the positive impact 
of capital adequacy on bank performance, including measures such as ROA (accounting-
based measures) and Tobin’s Q (market-based measures) in Nigeria. Second, it employs 
two-way fixed effects with Driscoll–Kraay standard error estimation as the baseline model 
to address cross-sectional dependence, heteroskedasticity, and serial correlation. The use 
of fixed-effects–2SLS as a robustness check to address endogeneity by incorporating in-
strumental variables further strengthens the findings. The study demonstrates evidence 
from non-Generalised Method of Moments estimates that regulatory capital requirements 
enhance bank performance in Nigeria. Third, the findings demonstrate how macroeco-
nomic conditions, such as GDP growth and inflation, moderate this relationship between 
the variables and extend the relevance of the Buffer capital theory in an emerging market.

Furthermore, the uniqueness of this study lies in integrating accounting and market 
performance measures into a robust panel framework for Nigeria, thus providing timely 
evidence on whether higher regulatory capital produces economic value beyond ordinary 
compliance with prudential requirements, particularly in the context of Nigeria’s ongoing 
bank recapitalisation and Basel III regulatory reforms. Finally, it provides empirical evi-
dence relevant to policymakers, regulators, practitioners, and other stakeholders in Nigeria, 
enabling them to gain insights into this issue amid heightened recapitalisation requirements 
and rising pressure for sustainable financial intermediation. The findings are expected to 
inform regulators’ policies that enhance financial performance, improve asset quality, build 
trust with depositors and promote banks’ role in fostering sustainable economic develop-
ment. The remaining part of the paper proceeds as follows: In Section 2, the theoretical and 
empirical studies linking capital adequacy to bank performance are reviewed. Section 3 
discusses the data, variable construction, and econometric model. In Section 4, the results 
are presented and the policy implications discussed. Finally, Section 5 concludes with 
recommendations for regulators, bank managers and other economic stakeholders.

2. Literature Review
The banking industry is a key driver of economic activities through its role in financial 

intermediation. Consequently, it is one of the most heavily regulated sectors of the economy, 
with considerable attention paid to its activities to ensure public confidence and support 
for the economy (Omankhanlen et al., 2021; Salim et al., 2023). The 2007–2008 global 
financial crisis remains an incident that continues to resonate with stakeholders and raises 
questions about the influence of capital adequacy on bank stability and overall performance. 
Capital adequacy is an essential aspect of banking regulations for a thriving economy. It 
is the degree to which a bank has enough capital to cover losses and maintain stability. 
According to international standards established by the Basel framework, it is frequently 
measured using the capital adequacy ratio (CAR) (Barth et al., 2004; Berger & Bouwman, 
2013). Stronger solvency and less default risk are indicated by a higher CAR, which boosts 
regulatory compliance and depositor confidence (Jokipii & Milne, 2008).

To enhance the banking sector’s ability to absorb unforeseen losses and protect de-
positors, regulatory capital in the Nigerian banking sector has evolved from a uniform 
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₦25 billion baseline following the 2005 consolidation era toward a tiered, risk-based system 
aligned with the Basel II and III frameworks. According to the Central Bank of Nigeria 
(CBN), banks in Nigeria must maintain a minimum capital adequacy ratio (CAR) of 10% to 
operate at the national/regional level and 15% to operate at the international level. In line 
with the level of economic activities, the CBN maintained the uniform baseline, retaining 
the ₦25 billion paid-up capital established during the 2004–2005 reforms, while introducing 
the Risk-Based Supervision (RBS) framework to align with Basel II guidelines for better 
risk management. However, between 2014 and 2023, the CBN implemented the tiered 
authorisation and consolidation model, setting minimum capital bases at ₦50 billion for 
banks operating internationally, ₦25 billion for banks operating at the national level, and 
₦10 billion for banks licensed to operate at the regional level. This period also saw the 
gradual adoption of Basel III capital buffers, countercyclical requirements and liquidity 
coverage ratios to enhance resilience to shocks. To further strengthen banks’ resilience and 
support economic growth toward a target of $1 trillion, the CBN mandated that, in 2024, 
international commercial banks, national commercial banks and regional commercial/mer-
chant banks raise their minimum capital requirements to ₦500 billion, ₦200 billion and 
₦50 billion, respectively. Non-interest banks operating at the national level were required 
to have a minimum capital of ₦20 billion, while those operating as regional banks were 
required to have a minimum capital requirement of ₦10 billion. The banks were given till 
31 March 2026, to meet the new requirement to operate in Nigeria.

Theoretically, this study underpins the capital buffer theory in explaining the link be-
tween capital adequacy and bank performance. The capital buffer theory argues that banks 
deliberately maintain capital levels above the prescribed minimum regulatory requirement 
to reduce the likelihood of violating regulatory capital standards, which result in penalties. 
The theory posits that the buffer capital is an intentional strategy by the banks to absorb 
unforeseen losses arising from adverse economic and financial shocks. According to Jokipii 
and Milne (2008), banks manage their capital positions to prevent insolvency risk, preserve 
depositor confidence, and ensure continued access to financial markets.

Empirical studies have demonstrated the connection between capital adequacy and 
bank resilience, though the findings are inconclusive. According to Jokipii and Milne 
(2008), strong capital holdings have been shown to increase the resilience of European 
banks during crises. Berger and Bouwman (2009) indicate that higher capital improves 
banks’ survival periods, particularly during crises. Demirgüç-Kunt et al. (2013) show 
that stronger pre-crisis capital positions reduced banks’ vulnerability during the global 
crisis. Chandrasegaran (2020) examined the impact of capital adequacy requirements on 
the profitability of the banking industry in Sri Lanka. The results of the multiple regression 
analysis showed that the non-interest income-to-average assets ratio was positively and 
significantly correlated with the capital adequacy ratio. Non-interest income relative to 
average assets was negatively and significantly correlated with Tier 1 capital to total assets. 
The net interest margin was significantly and negatively correlated with asset quality. Using 
the Generalised Method of Moments (GMM) technique, Sang (2021) analysed the impact 
of the capital adequacy ratio on the financial stability of 18 Vietnamese commercial banks 
from 2010 to 2020. The results showed that the capital adequacy ratio is positively correlated 
with the financial resilience of Vietnamese commercial banks during the study period.

Similarly, Sandow et al. (2021) provided empirical evidence supporting the relationship 
between capital requirements and bank performance in Ghana from 2008 to 2017. The 
study employed the Panel Corrected Standard Errors (PCSE) estimation technique and 
reported that the regulatory capital requirement has a significantly positive impact on bank 
performance. Moreover, Oyetade et al. (2022) used data from 2000 to 2018 to analyse how 
Basel IV capital requirements may affect the performance of commercial banks in selected 
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African nations. The static and dynamic panel regression approaches were used in the study. 
The results suggested that Basel IV CAR exert short-term adverse and long-term positive 
influence on bank performance. However, Obadire (2022) utilised data from 45 African 
banks to investigate the impact of Basel III regulatory requirements on bank resilience. 
The study reported a negative relationship between the capital adequacy ratio and bank 
soundness. Amissah and Opoku (2023) evaluated the weight of capital adequacy ratio 
on banks’ profitability in the Ghana Stock Exchange from 2013 to 2018. The study found 
that profitability was adversely affected by the capital adequacy ratio, proxied by return 
on equity.

Furthermore, Kunjeda (2024) examined the impact of capital adequacy on the prof-
itability of several Nepali commercial banks. The study employed causal-comparative 
research designs, and the regression analysis indicated that capital adequacy has no signifi-
cant effect on profitability. Cappelletti et al. (2024) assessed the impact of higher capital 
buffers on bank lending and risk-taking behaviour in short- and medium-term euro-area 
banks. They reported that increases in regulatory capital buffers positively influenced 
banks’ risk-taking culture. Using panel data from 17 Iraqi banks over the period 2014–2024, 
Hamad (2025) examined the effects of liquidity risk, credit risk, IFRS 9 adoption and capital 
adequacy on performance. The study reported that capital adequacy and liquidity positively 
affect performance, as measured by return on assets (ROA), Tobin’s Q, and earnings. The 
study concludes that adequate capital buffers and effective liquidity management enhance 
investor confidence, improve market valuation and reduce vulnerability to financial distress.

Similarly, Lusmeida and Gunawan (2025) investigated whether the capital adequacy 
ratio mitigates the impact of risk management on financial difficulties among Indonesian 
banks listed on the BEI between 2015 and 2022. Based on the Logistic regression analysis, 
the findings revealed that credit risk does not affect financial outcome. In contrast, market, 
liquidity and operational risks affect financial performance. The capital adequacy ratio 
reduced the adverse effects of liquidity and market risks on financial issues. Ashwath and 
Sachindra (2025) examined the financial solvency of selected Indian banks between 2019 
and 2024 using the capital adequacy ratio (CAR) and the debt–equity ratio (DER) as key 
indicators. The study utilised data from annual bank reports and the Reserve Bank of 
India (RBI), and the findings showed that private banks had consistently high CAR with 
low variability.

There are indications that banks with adequate capital may still have weak performance 
due to other bank-specific factors, such as the asset quality and size. The effect of asset 
quality on the performance and survival of banks can be positive when assets are good, 
or negative when assets are of poor quality. For instance, Kadioglu et al. (2017) used 
panel data from fifty-five banks in Turkey between 2005 and 2016 to investigate the effect of 
asset quality on bank profitability and concluded that asset quality has a negative effect 
on profitability. However, Bhattarai (2020) documented a positive connection between 
asset quality and bank performance using data from Nepal. Furthermore, according to 
Fathony et al. (2020), bank size can be categorised as large, medium or small to assess 
performance. It is an important factor that investors pay serious attention to when making 
investment decisions. Endri et al. (2025) utilised data from Indonesia to investigate bank 
profitability and COVID-19 and demonstrated that size is an important factor in explaining 
bank performance.

In the Nigerian context, Ikpefan (2013) utilised time series data obtained from the 
CBN Statistical Bulletin and banks’ annual financial statements to examine the impact of 
capital adequacy on bank performance in Nigeria from 1986 to 2006. The study revealed 
that capital adequacy negatively impacts bank performance, as measured by ROA. However, 
Ezike and Oke (2013) used data from 15 banks between 2008 and 2012 and found that 
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capital adequacy enhances performance in Nigeria. Aroghene (2022) examined the impact 
of capital adequacy, liquidity, and bank size on banks in Nigeria between 2013 and 2021. 
The study employed a multiple regression, and the results indicated that CAR had a positive 
but not statistically significant effect on bank performance in Nigeria. In the same vein, 
Ezu et al. (2023) examined the relationship between Nigerian banks’ financial health and 
their capital adequacy. Using the Ordinary Least Squares method to analyse the variables, 
the study found that while NPL and LA had an adverse effect on bank stability, CAR and 
company size had a positive influence. Erhijakpor and Eyamu (2025) examined the impact 
of competition and regulation on the stability of the banking sector between 1996 and 2021. 
Financial institution regulation was categorised into three areas in the study: private sector 
credits, liquidity, and the capital adequacy ratio. The study found that the capital adequacy 
ratio and liquidity had a significant and positive influence on bank performance in Nigeria. 
Olowofela et al. (2025) also reported that capital adequacy improves bank stability.

The foregoing literature reveals that while some studies report a negative and insignif-
icant impact of the capital adequacy ratio on stability, others document a positive and 
strong connection between the two variables. Also, the literature, especially in the context 
of Nigeria, is scanty about the persistent influence of the capital adequacy ratio and the 
sustainability of the banking sector. Given the ongoing bank recapitalisation efforts in 
Nigeria and the significant role banks play in economic growth, it is essential to reassess 
the actual impact of the capital adequacy ratio on bank resilience. Based on the theoretical 
and empirical literature, this study set out to test the following hypotheses:

Hypothesis 1 (H1). Capital adequacy is not positively and significantly associated with bank 
financial performance in Nigeria.

Hypothesis 2 (H2). Non-performing loans have a negative and significant relationship with bank 
financial performance in Nigeria.

Hypothesis 3 (H3). Bank liquidity has no positive impact on bank financial performance in Nigeria.

Hypothesis 4 (H4). Bank size has no influence on the effect of capital adequacy on bank financial 
performance in Nigeria.

Hypothesis 5 (H5). Macroeconomic factors, such as GDP growth and inflation, do not moderate 
the relationship between CAR and bank financial performance in Nigeria.

3. Methodology
3.1. Data Source and Variable Selection

This study utilised panel data to examine the dynamic relationship between capital 
adequacy and bank financial performance among Nigerian deposit money banks (DMBs). 
According to Hsiao (2014) and Baltagi (2021), using panel data is essential to control 
for unobserved heterogeneity that may be associated with banks. It is also essential to 
allow for the analysis of both cross-sectional and time series variation. The study uses 
data from the bank’s audited annual financial statements and reports to examine bank-
level variables such as return on assets, Tobin’s Q, capital adequacy ratio, non-performing 
loans, liquidity ratio, bank size and board independence. The data for macroeconomic 
variables such as real GDP growth and inflation rate were sourced from the Central Bank of 
Nigeria Statistical Bulletin. This was cross-validated with data from the World Development 
Indicators (WDI) from the World Bank. Market data required for computing Tobin’s Q, 
particularly market capitalisation and share price information, were gathered from the 
Nigerian Exchange Group (NGX). The study sample comprises 26 licensed commercial 
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banks in Nigeria. However, the unlisted banks were excluded from the sample due to lower 
public disclosure requirements and information asymmetry, which makes it difficult to 
accurately compare with banks using public financial data. To enhance the reliability of the 
findings, the study utilises 13 systemically important commercial banks with complete data 
and trading publicly on the Nigerian Exchange Group (NGX). These banks comply with 
the Basel Accord on capital requirements and the corporate governance code stipulated 
by the regulator. The study period spans 2007 to 2024 with 234 annual observations. The 
study covers the consolidation era under democratic leadership, the post-implementation 
of Nigeria’s sustainable banking reporting framework and the early implementation of 
Basel III.

Banks’ financial performance is the explained variable, measured by return on assets to 
capture short-term efficiency. To assess the robustness of the results, we used Tobin’s Q for 
future growth potential. These variables assess banks’ profitability and market value. The 
principal independent variable is the capital adequacy ratio, a key prudential requirement 
set by the apex bank. It is used to observe the linear relationship and is measured as 
the proportion of total regulatory capital to risk-weighted assets. Following the works of 
Demirgüç-Kunt and Huizinga (1999), Athanasoglou et al. (2008), Ozili (2019), Kasri and 
Azzahra (2020) and Yitayaw et al. (2023), the bank-specific control variables include bank 
size, liquidity ratio, non-performing loan ratio and board independence. Apart from the 
non-performing loan, which is expected to negatively affect performance, these variables 
are expected to positively influence performance. This is because larger banks are expected 
to experience better financial performance due to economies of scale, public confidence and 
their ability to enhance risk management in operations. Higher liquidity indicates a bank’s 
stronger short-term solvency. However, liquidity and bank size may turn negative when a 
bank lacks liquidity and economies of scale. Furthermore, the non-performing loan ratio 
is expected to negatively impact performance. The reason is that poor asset quality can 
challenge the profitability and financial sustainability of banks, especially in developing 
economies. To account for corporate governance, a key factor in financial performance, the 
study introduced board independence, which is expected to positively impact performance 
due to independent directors’ ability to monitor and supervise bank managers’ activities. 
Finally, while the real GDP growth rate is expected to enhance performance, a high inflation 
rate will constrain banks’ profitability and reduce returns on investment for shareholders. 
Table 1 presents the descriptions and measurements of variables.

Table 1. Description and measurement of variables.

Variable Symbol Category Measurement Sources

Return on assets ROA

Dependent 
variables

Net income over total assets Ozili (2019)

Tobin’s Q Tobin’s Q

Book value of total liabilities 
plus market value of equity 
over the book value of total 
assets.

Ishaq et al. (2021)

Capital 
adequacy ratio

CAR
Independent 

variable
Tier 1 plus Tier 2 divided by 
Risk-weighted assets

Ozili (2019); 
Kharabsheh and 
Gharaibeh (2022); Yusuf 
and Salisu (2023)
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Table 1. Cont.

Variable Symbol Category Measurement Sources

Non-
performing loan

NPL

Control variables

Total non-performing loans 
over total loans

Ozili (2019); Khan et al. 
(2020)

Liquidity ratios LIQ
Total liquid assets over total 
assets

Yitayaw et al. (2023)

Bank size BSIZE Natural log of total assets Pham et al. (2021)

Board 
Independence

BINDEP
measured as the proportion of 
independent directors on 
the board

Zheng et al. (2024)

Real GDP 
growth rate

RGDPg
Moderating 

variables

Change in annual real GDP 
growth rate

Ozili (2019); Pham et al. 
(2021); Yitayaw et al. 
(2023)

Inflation rate INF Change in annual inflation rate
Ozili (2019); Pham et al. 
(2021)

3.2. Model Specification
The present study adapts the model of Erhijakpor and Eyamu (2025). This study 

enhanced the model by incorporating the persistent effect of the capital adequacy ratio. The 
baseline model for the study is stated as follows:

𝑃𝐸𝑅𝐹𝑖𝑡 = 𝑓 (𝐶𝐴𝑅𝑖𝑡, 𝑁𝑃𝐿𝑖𝑡, 𝐿𝐼𝑄𝑖𝑡, 𝐵𝑆𝐼𝑍𝐸𝑖𝑡, 𝐵𝐼𝑁𝐷𝑖𝑡, 𝑅𝐺𝐷𝑃𝑔𝑖𝑡, 𝐼𝑁𝐹𝑖𝑡) (1)

The macroeconomic variables in the study are common to all banks in Nigeria each 
year and are therefore not included directly in the analysis. In this instance, their effects are 
first examined by year fixed effects and later analysed in alternative specifications. Thus, 
the econometric model is specified as

𝑃𝐸𝑅𝐹𝑖𝑡 = 𝛼0 + 𝛽1𝐶𝐴𝑅𝑖𝑡 + 𝜙𝑋𝑖𝑡 + 𝜇𝑖 + 𝜆𝑡 + 𝜀𝑖𝑡 (2)

where

PERFit  represents the bank performance (ROA and Tobin’s Q) of bank i in year t;
CARit  represents the capital adequacy ratio;
Xit  indicates the vector of the bank-specific control variables;
μi  signifies the unobserved bank-specific effect;
λt  denotes the year dummies to account for common shocks;
εit  is the error term;
i represents bank;
t denotes year.

Furthermore, the inclusion of real GDP growth and inflation may pose serious econo-
metric concerns since these variables do not vary within a given year across banks, unlike 
bank-level variables. This step helps to avoid multicollinearity issues arising from combin-
ing the macroeconomic variables with year-specific variation. Given this fact, to examine 
the explicit effect of macroeconomic conditions in Nigeria on banks, the study specified 
in Equation (3) an alternative model that excludes year fixed effects and introduces the 
two macroeconomic variables. The econometric model with GDP growth and inflation is 
specified as

𝑃𝐸𝑅𝐹𝑖𝑡 = 𝛼0 + 𝛽1𝐶𝐴𝑅𝑖𝑡 + 𝜙𝑋𝑖𝑡 + 𝜛𝑍𝑖𝑡 + 𝜇𝑖 + 𝜀𝑖𝑡 (3)
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where Zit  denotes the vector of the macroeconomic control variables. The model (3) is 
treated as an alternative specification rather than the main model. This is because removing 
year effects from the analysis may expose the model to other concerns, such as omitting 
common shocks to banks. The study conducts unit root tests to ascertain whether the 
macroeconomic variables are stationary, and if they are found to have a unit root, first 
differences are utilised.

To examine the moderating role of macroeconomic conditions on the relationship 
between capital adequacy and bank performance in Nigeria. The macroeconomic variables 
moderation model is stated as

𝑃𝐸𝑅𝐹𝑖𝑡 = 𝛼0 + 𝛽1𝐶𝐴𝑅𝑖𝑡 + 𝛽2(𝐶𝐴𝑅𝑖𝑡 × 𝑅𝐺𝐷𝑃𝑔𝑡) + 𝛽3(𝐶𝐴𝑅𝑖𝑡 × 𝐼𝑁𝐹𝑡)
+𝛽1𝑁𝑃𝐿𝑖𝑡 + 𝛽1𝐿𝐼𝑄𝑖𝑡 + 𝛽1𝐵𝑆𝐼𝑍𝐸𝑖𝑡 + 𝛽1𝐵𝐼𝑁𝐷𝑖𝑡 + 𝜇𝑖 + 𝜆𝑡 + 𝜀𝑖𝑡

(4)

There is evidence that regulatory capital requirements may influence a bank’s profitabil-
ity, and that profitable banks may be positioned to absorb more capital through retained 
earnings, which can create an endogeneity issue. To mitigate endogeneity arising from 
omitted variables bias, simultaneity and reverse causality due to the connection between 
bank performance and capital adequacy, we lagged the CAR by one and two years. The 
first-stage model is stated as

𝐶𝐴𝑅𝑖𝑡 = 𝛼0 + 𝛽1𝐶𝐴𝑅𝑖𝑡−1 + 𝛽2𝐶𝐴𝑅𝑖𝑡−2 + 𝛽1𝑁𝑃𝐿𝑖𝑡 + 𝛽1𝐿𝐼𝑄𝑖𝑡
+𝛽1𝐵𝑆𝐼𝑍𝐸𝑖𝑡 + 𝛽1𝐵𝐼𝑁𝐷𝑖𝑡 + 𝜇𝑖 + 𝜆𝑡 + 𝜀𝑖𝑡

(5)

The second stage model is specified as

𝑃𝐸𝑅𝐹𝑖𝑡 = 𝛼0 + 𝛽1𝐶𝐴𝑅𝑖𝑡 + 𝛽1𝑁𝑃𝐿𝑖𝑡 + 𝛽1𝐿𝐼𝑄𝑖𝑡 + 𝛽1𝐵𝑆𝐼𝑍𝐸𝑖𝑡 + 𝛽1𝐵𝐼𝑁𝐷𝑖𝑡 + 𝜇𝑖 + 𝜆𝑡 + 𝜀𝑖𝑡 (6)

This measure helps to reduce simultaneous feedback loops since past capital adequacy 
and non-performing loans are used to explain current performance.

3.3. Estimation Techniques
The study employs the two-way fixed-effects (FE) model with Driscoll–Kraay stan-

dard errors as the baseline model, following necessary model specification tests and using 
appropriate techniques to select a suitable estimator. This model is reliable for the sample 
(N = 13) with a moderate period (T = 18). The Driscoll–Kraay standard error is essential for 
simultaneously correcting cross-sectional dependence, serial correlation and heteroskedas-
ticity. Also, the study considered the Generalised Method of Moments (GMM) technique as 
an alternative estimator to address potential endogeneity arising from simultaneity, given 
the link between capital decisions and bank performance (Arellano & Bover, 1995; Blundell 
& Bond, 1998; Roodman, 2009). However, the GMM estimator in this study may suffer 
from instrument proliferation because of the sample size. Given the small cross-sectional 
sample and time dimensions, this study employs the fixed-effects–Two-Stage Least Squares
(FE-2SLS) estimator for robustness checks. The FE-2SLS combines fixed-effects transforma-
tion and instrumental variable estimation. The study employs FE-2SLS using one-period 
and two-period lagged capital adequacy as instruments for the current capital requirements 
to address potential endogeneity between regulatory capital and bank performance arising 
primarily from reverse causality.

The instrument for this study is theoretically motivated by the persistence of bank 
capital and the gradual adjustment of capital toward desired capital ratios in response 
to regulatory requirements, retained earnings, dividend policies, risk exposure, and the 
cost of external capital, which is consistent with Capital Buffer Theory. In other words, 
the lagged independent variable is expected to be correlated with the current indepen-
dent variable due to the persistent nature of bank capital, which reduces the likelihood 
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of contemporaneous reverse causality between the independent and dependent variables. 
Consequently, past capital buffers influence current capitalisation decisions, making lagged 
CAR a theoretically plausible predictor of current CAR. Instrument relevance and identifi-
cation strength are evaluated using first-stage diagnostics, while endogeneity is assessed 
using the Durbin–Wu–Hausman test. The null hypothesis is that CAR is exogenous. Given 
the single-country panel and relatively small number of banks, the instrument strategy 
is deliberately parsimonious. Nevertheless, the exclusion restriction associated with the 
lagged CAR remains an identifying assumption, and the FE-2SLS estimates are therefore 
interpreted as a robustness assessment of the baseline FE–Driscoll–Kraay results rather 
than as definitive causal estimates.

The validity and relevance of the instrument are assessed using the first-stage F-statistic. 
In this instance, the first-stage regression is used to predict the current independent variable 
using its lagged value and the exogenous control variables. An F-statistic greater than 
10 is generally used as an initial diagnostic for weak instruments. Moreover, the model 
is intentionally kept parsimonious to avoid instrument proliferation that may weaken 
the reliability of the Hansen J tests and overfitting of the endogenous variable due to 
the sample size. The Hansen J test is therefore employed to assess the joint validity of 
the overidentifying restrictions. Failure to reject the null hypothesis indicates that the 
instruments are jointly consistent with exogeneity, whereas rejection suggests that at least 
one instrument may violate the exclusion restriction. The Durbin–Wu–Hausman test is also 
reported to determine whether CAR should be treated as endogenous. Furthermore, the 
second stage of the analysis is to examine the effect of the predicted CAR on performance 
measures by ROA and Tobin’s Q. The results of the FE-2SLS analysis are compared with the 
results of the baseline two-way fixed-effects–Driscoll–Kraay estimates to ascertain whether 
the CAR coefficient remains stable in direction, magnitude and statistical significance after 
accounting for potential endogeneity. The study examines the stationarity of the variables 
to determine whether the variables are 1(0) or 1(1), which is necessary for the reliability 
of findings. Similarly, to check multicollinearity among the explanatory variables, the 
study utilised the variance inflation factor (VIF), while the Chow breakpoint test was used 
to assess whether the relationship between CAR and performance was stable over the 
study period.

4. Results and Discussion
4.1. Preliminary Insights
4.1.1. Descriptive Statistics

Table 2A presents descriptive summary statistics of the variables used in the analysis. 
The results indicate that bank performance has a mean of 2.97 for ROA and 1.31 for Tobin’s 
Q, suggesting that the banks had moderate profitability and that the market-based valuation 
measure is generally above one despite the unstable business environment during the study 
period. The standard deviation of ROA indicates high heterogeneity in performance across 
banks and over time, suggesting differences in business models, managerial capacity and 
risk tolerance. The result shows that Nigerian banks had an average CAR of 17.03%, above 
the Basel minimum of 10.5%, and the CBN minimum of 15% for international banks and 
10% for national banks. This result indicates that most Nigerian banks maintained adequate 
capital buffers above the minimum regulatory threshold during the study period.
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Table 2. (A) Descriptive statistics. (B) Descriptive statistics for the transformed variables.

(A)

Variable Obs. Mean Std. Dev. Min Max

ROA 234 2.97 0.64 2.37 6.83
Tobin’s Q 234 2.31 0.58 1.16 3.01

CAR 234 17.03 3.39 13.71 20.28
NPL 234 6.09 1.46 0.89 7.61
LIQ 234 32.41 7.62 16.41 52.49

BSize 234 11.38 0.41 7.19 11.63
BINDEP 234 4.62 0.83 4.06 8.39
RGDPg 234 3.14 2.84 −2.03 7.39

INF 234 12.47 6.27 9.38 29.45

(B)

Variable Obs. Mean Std. Dev. Min Max

ROA 221 2.81 0.61 2.37 6.83
Tobin’s Q 221 1.24 0.55 1.16 3.01

CAR 221 17.81 1.86 13.71 20.28
NPL 221 6.75 1.53 0.89 7.61
LIQ 221 32.33 6.98 16.41 52.49

BSize 221 11.45 1.63 7.19 11.63
BINDEP 221 4.37 0.79 4.06 8.39
ΔRGDPg 221 0.03 2.71 −7.93 8.67

ΔINF 221 0.11 3.40 −11.06 12.71
Source: Authors’ computation (2026).

The NPL, with a mean of 6.09%, reflects a high credit risk exposure by international 
standards, suggesting periods of weaker asset quality. Also, the NPL shows considerable 
dispersion, highlighting differences in credit risk exposure. The high NPL ratio could be 
due to high volatility, macroeconomic shocks and low oil output. This result also reflects 
the high level of credit risk in Nigeria’s business environment, especially during economic 
downturns, which may be due to weak institutional structures. Furthermore, the liquidity 
ratio has a mean of 32.41% and a standard deviation of 7.62, reflecting differences in banks’ 
liquidity management strategies and funding structures. The bank size reveals an average 
of 11.38 and a standard deviation of 0.41. The mean of 4.62% for board independence 
suggests compliance with corporate governance requirements. The GDP growth has a mean 
of 3.14%, whereas inflation averages 12.47%. The moderately high variation in inflation 
underscores the need to control for macroeconomic conditions in examining Nigerian 
banks’ performance.

Finally, the descriptive statistics in Table 2B for the bank-level variables remain broadly 
similar to the original levels since only the first year was removed in the first differences. 
However, the transformed GDP growth has a mean of 0.03 percentage points with a standard 
deviation of 2.71.

There were changes in economic activities during the study period. The inflation rate 
has a mean of approximately 0.11 percentage points, a standard deviation of 3.40 and a 
range of −11.06 to 12.71, demonstrating considerable volatility in inflationary conditions.
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4.1.2. Panel Unit Root Test
To ensure the reliability of the results obtained using two-way fixed-effects–Driscoll–Kraay 

and fixed-effects–2SLS models, and to select a suitable unit root test, the study employed 
Pesaran’s cross-sectional dependence test. The results indicate that the variables have cross-
sectional dependence, which makes it appropriate to utilise Pesaran’s Cross-sectional Im–
Pesaran–Shin IPS test that accounts for dependence. Table 3 presents the results of the panel 
unit root analysis, which indicate that the variables are integrated of order 1(0) and order 1(1). 
The results indicate that while variables such as ROA, Tobin’s Q, CAR, NPL, LIQR and BIND 
are stationary at the levels, other variables such as RGDP growth and INF are stationary at the 
first difference, and none of the variables is stationary at the second difference, which supports 
the adoption of fixed-effects panel estimation and instrumental variable techniques in the study. 
This result validates the transformation utilised in the alternative macroeconomic specification. 
Also, since the principal variables are mostly I(0), a panel cointegration framework is not 
essential for the main model. In this instance, it is safe to proceed with the two-way fixed-
effects–Driscoll–Kraay and fixed-effects–2SLS estimations.

Table 3. Panel unit root test results with CIPS.

Level 1st Difference
Order Decision

Variable Statistic p-Value Statistic p-Value

ROA −2.914 ** 0.018 −4.327 *** 0.001 I(0) Stationary
Tobin’s Q −2.741 ** 0.041 −4.118 *** 0.001 I(0) Stationary

CAR −3.087 *** 0.009 −4.491 *** 0.001 I(0) Stationary
NPL −2.683 * 0.052 −4.206 *** 0.001 I(0) Stationary
LIQ −2.796 ** 0.033 −4.384 *** 0.001 I(0) Stationary

BSize −2.521 ** 0.042 −3.976 *** 0.001 I(0) Stationary
BINDEP −2.874 ** 0.025 −4.102 *** 0.001 I(0) Stationary
RGDPg −1.611 0.482 −3.764 *** 0.001 I(1) Stationary after first difference

INF −1.483 0.594 −3.692 *** 0.001 I(1) Stationary after first difference
Note that * p < 0.10, ** p < 0.05 and *** p < 0.01. Source: Authors’ computation (2026).

4.1.3. Test of Multicollinearity
Table 4 presents the correlation analysis of the variables. The results reveal a pos-

itive and significant association between CAR and bank performance, denoted by ROA 
(r = 0.301) and Tobin’s Q (r = 0.058). This result suggests that well-capitalised banks tend 
to perform better. As shown in the results, although capital adequacy contributes to perfor-
mance, it does not determine performance alone, implying the importance of the control 
variables in the study. The strong negative correlation between the NPL and performance 
variables indicates a challenge with asset quality, which affects earnings and the risk of 
insolvency. Bank size demonstrates a strong positive correlation across the performance 
variables, suggesting that larger banks enjoy economies of scale. The correlation between 
CAR and bank size suggests that banks remain relatively small compared with those in 
emerging countries, such as South Africa, China, and India. Inflation relates adversely to 
bank performance.

Overall, the highest correlation coefficient is below the critical benchmark of 0.80, 
suggesting multicollinearity is unlikely to be a concern. The moderately low correlations be-
tween the independent and control variables also provide initial support for their combined 
inclusion in the model. The results of the variance inflation factor (VIF) in Table 5 indicate 
that the values are less than the threshold of 5, with a mean of 1.654, suggesting the absence 
of serious multicollinearity among the explanatory variables. The VIF values are below 
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the benchmark of 10, indicating that the correlation among the explanatory and control 
variables is not sufficient to inflate the standard errors of the estimates, which suggests 
model stability. The nature of the correlation between variables provides a foundation for 
using two-way fixed-effects–Driscoll–Kraay and fixed-effects–2SLS estimation techniques.

Table 4. Correlation matrix.

Variable ROA Tobin’s Q CAR NPL LIQ BSIZE BINDEP 𝚫RGDPg 𝚫INF

ROA 1.000
Tobin’s Q 0.870 *** 1.000

CAR 0.301 *** 0.058 1.000
NPL −0.366 *** −0.111 −0.031 1.000
LIQ 0.242 *** 0.117 0.196 *** −0.107 1.000

BSIZE 0.321 *** 0.156 ** 0.142 ** −0.218 *** 0.127 * 1.000
BINDEP 0.062 0.019 0.131 * 0.086 0.154 ** 0.070 1.000
ΔRGDPg 0.348 *** 0.133 * −0.027 −0.007 0.010 0.115 0.040 1.000

ΔINF −0.059 −0.011 −0.015 −0.002 −0.010 −0.030 −0.008 −0.018 1.000

Note that * p < 0.10, ** p < 0.05 and *** p < 0.01. Source: Authors’ computation (2026).

Table 5. Variance inflation factor for multicollinearity.

Variable VIF Tolerance

CAR 2.143 0.467
NPL 2.136 0.468
LIQ 1.833 0.546

BSIZE 2.011 0.0497
BINDEP 1.193 0.838

ΔRGDPgr 1.172 0.853
ΔINF 1.091 0.917

Mean VIF 1.654
Source: Authors’ computation (2026).

4.2. Regression Results
The study uses the two-way fixed effects with Driscoll–Kraay standard errors to estimate 

the capital adequacy and its impact on bank performance in Nigeria. Table 6 presents the 
baseline results of the analysis, which indicate that across specifications, CAR has a positive 
and statistically significant effect on bank performance, measured by ROA and Tobin’s Q 
at the 1% and 5% levels. This result aligns with the theoretical proposition that sufficient 
capital provides banks with better loss-absorption capacity and reduces the likelihood 
of financial distress. It also suggests that stronger capitalisation may offer banks greater 
elasticity to pursue profitable activities. The result suggests that capital requirements are 
more directly linked to internal accounting returns than the market valuation of Nigerian 
banks. This implies that investors may integrate several other factors into their market 
valuation decisions, including risk, expected future earnings, governance, liquidity and 
macroeconomic expectations.

Non-performing loans, which proxy for asset quality and operational efficiency, have a 
significant negative effect on bank performance, as measured by ROA (−0.114) and Tobin’s 
Q (−0.031). This result indicates that poor asset quality is related to lower profitability. 
This is economically justified because managers in banks with higher NPLs will make 
higher provisions and reduce interest income to absorb losses. Liquidity and bank size have 
a positive and statistically significant effect on capital adequacy at the 10% level. Board 
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independence is found to have a positive and significant effect in both models, although 
the impact is stronger for ROA. This result suggests that a robust governance structure may 
enhance monitoring and managerial accountability.

Table 6. Baseline two-way fixed effects (FE) with Driscoll–Kraay standard errors estimate.

Variable
ROA Tobin’s

Coef. SE (DrK) p-Value Coef. SE (DrK) p-Value

CAR 0.082 *** 0.022 0.000 0.036 ** 0.029 0.040
NPL −0.114 *** 0.036 0.002 −0.031 ** 0.046 0.013
LIQ 0.027 ** 0.018 0.038 0.018 ** 0.023 0.032

BSize 0.209 * 0.414 0.043 0.189 0.530 0.074
BINDEP 0.046 *** 0.079 0.002 0.039 ** 0.101 0.010
Constant −1.054 * 0.731 0.034 −0.483 *** 0.162 0.006

Obs 234 234
R2 0.669 0.646

Adj. R2 0.581 0.561
F-statistic 26.019 *** 13.09 ***

Note that * p < 0.10, ** p < 0.05 and *** p < 0.01. Source: Authors’ computation (2026).

4.3. Estimation with Macroeconomic Specification
As mentioned earlier, the study excludes year fixed effects to examine the influence 

of GDP growth and inflation. The result in Table 7 generally aligns with the baseline. CAR 
remains positive and statistically significant with ROA and Tobin’s Q. The coefficient of ΔGDPG 
is positive and significant for ROA but insignificant for Tobin’s Q. This result suggests 
that changes in economic growth are related to improvements in bank profitability. The 
coefficient of ΔINF is negative but not statistically significant. This result suggests that the 
transformed variable does not provide enough evidence that changes in inflation systematically 
affect bank profitability. Compared with the results that use year effects, bank size is positive 
and highly significant with ROA. This indicates that the estimated size effect is sensitive 
to the behaviour of common time effects. Furthermore, regarding the moderating effect of 
macroeconomic variables, the analysis finds no evidence that changes in GDP growth and 
inflation alter the relationship between CAR and bank performance in Nigeria.

Table 7. Results with macroeconomic specification.

Variable
ROA Tobin’s Q

Coef. SE p-Value Coef. SE p-Value

CAR 0.064 *** 0.023 0.001 0.023 *** 0.030 0.010
NPL −0.074 *** 0.021 0.000 −0.043 ** 0.050 0.014
LIQ 0.016 0.015 0.232 0.007 0.020 0.727

BSize 0.099 *** 0.022 0.001 0.267 ** 0.208 0.019
BINDEP 0.073 ** 0.024 0.012 0.260 ** 0.121 0.032
ΔGDPg 0.052 *** 0.009 0.001 0.016 0.012 0.183
ΔINF −0.005 0.007 0.429 −0.003 0.009 0.752

CAR × ΔGDPGg −0.003 0.005 0.540 −0.004 0.007 0.544
CAR × ΔINF −0.001 0.006 0.994 −0.000 0.007 0.994

Obs 221 221
Note that ** p < 0.05 and *** p < 0.01. Source: Authors’ computation (2026).
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4.4. Robustness Checks with Fixed-Effects–2SLS
To check the robustness of the findings, the study employs the fixed-effects–2SLS to 

examine the influence of regulatory capital requirements on bank performance. The choice 
of FE-2SLS was based on unobserved heterogeneity and addresses potential endogeneity 
issues arising from simultaneity, reverse causality and omitted variable bias between CAR 
and bank performance measures. The analysis proceeds with diagnostic tests for endogene-
ity and instrumental variables to further validate the FE-2SLS estimation techniques. The 
Durbin–Wu–Hausman endogeneity test result in Table 8 shows a p-value of 0.010, indicating 
the presence of endogeneity for both ROA and Tobin’s Q. The study, therefore, rejects the 
null hypothesis that CAR is exogenous at the 1% significance level, which implies that there 
is the possibility of reverse causality. The study utilises lagged CAR values as instrumental 
variables. Given the presence of endogeneity, the study proceeds to the first-stage regression 
reported in Table 9, which yields an F-statistic of 36.56, indicating that the instruments are 
robust and appropriate predictors of current CAR. This result confirms the adequacy of the 
FE-2SLS, as the F-statistic surpasses the conventional threshold of 10 suggested by Staiger 
and Stock (1997).

Table 8. Durbin–Wu–Hausman endogeneity test.

Dependent 
Variable

Residual 
Coefficient

Std. Error p-Value Decision

ROA 0.063 *** 0.021 0.000 Accept endogeneity
Tobin’s Q 0.072 *** 0.020 0.004 Accept endogeneity

Note that *** p < 0.01. Source: Authors’ computation (2026).

Table 9. First-stage instrument diagnostics.

Instrument/Test Coefficient/F-Statistic Std. Error p-Value

CARt−1 0.720 *** 0.078 0.001
CARt−2 −0.155 ** 0.075 0.040

Joint first-stage F 36.395 *** - 0.001
Note that ** p < 0.05 and *** p < 0.01. Source: Authors’ computation (2026).

Table 10 presents the results of the robustness checks, which reinforce those in Table 6 
on the relationship between regulatory capital and bank performance. Specifically, the 
results are consistent across specifications in terms of coefficient signs, magnitudes, and 
significance. The results indicate a positive and significant relationship between CAR 
and bank performance indicators, as measured by ROA and Tobin’s Q at the 1% and 5% 
significance levels.

The NPL result remains, indicating a significant negative influence on bank perfor-
mance. It implies that profitability is sensitive to credit risk management. Moreover, the 
liquidity ratio maintains a positive and statistically significant association with bank finan-
cial performance at the 5% and 10% levels. The results indicate that adequate liquidity 
can boost operational efficiency and enhance stability while addressing risk management 
issues. Similarly, bank size exerts a positive but insignificant impact on both ROA and 
Tobin’s Q. Furthermore, board independence continues to have a significant positive im-
pact on both ROA and Tobin’s Q. Overall, the estimation using fixed-effects–2SLS does not 
alter the conclusion that capitalisation affects accounting profitability than market valu-
ation. The validity of the instruments employed in the study was further assessed using 
the heteroskedasticity–robust Hansen J test. The results reveal Hansen J statistics of 0.842 
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(p = 0.327) for ROA and 0.864 (p = 0.346) for Tobin’s Q. In both cases, the null hypothesis 
of valid overidentifying restrictions is not rejected. Consequently, there is no statistical 
justification that the omitted instruments are correlated with the structural error terms. 
Based on the strong first-stage F-statistic reported previously, the findings offer evidence 
for both instrument relevance and validity, supporting the FE-2SLS specification.

Table 10. Results of the robustness checks.

Variable
ROA Tobin’s Q

Coef. SE p-Value Coef. SE p-Value

CAR 0.068 *** 0.023 0.000 0.033 ** 0.0540 0.024
NPL −0.045 ** 0.018 0.015 −0.032 ** 0.0596 0.017
LIQ 0.028 ** 0.0155 0.032 0.019 * 0.0198 0.076

BSize 0.158 0.3911 0.582 0.127 0.4987 0.691
BINDEP 0.043 ** 0.1041 0.020 0.035 ** 0.1330 0.038

Obs 208 208
Hansen J 0.842 (p = 0.327) 0.864 (p = 0.346)

Note that * p < 0.10, ** p < 0.05 and *** p < 0.01. Source: Authors’ computation (2026).

4.5. Diagnostic Tests
The study conducts post-estimation diagnostic and panel validity tests. This is impor-

tant for validating the reliability of the estimation results and ensuring that the inferred 
relationship between regulatory capital and bank performance is driven by the right econo-
metric specification. The study tests for serial correlation, heteroskedasticity and cross-
sectional dependence. Since the results in Table 11 are the same across the performance 
variables, we report only the results for ROA. The findings indicate a preference for the 
fixed-effects estimator over the Random Effects estimator.

Table 11. Results of diagnostic tests.

Test Technique Statistic p-Value Remark

Estimator Hausman Test 29.73 *** 0.000 FE preferred
Serial correlation Wooldridge −0.309 0.757 No serial correlation
Normality Jarque–Bera 0.882 0.643 Normality not rejected
Cross-sectional 
Dependence

Pesaran CD −2.684 0.007 Cross-sectional dependence

Heteroskedasticity Breusch–Pagan 28.576 0.591 No heteroskedasticity
Note that *** p < 0.01. Source: Authors’ computation (2026).

The results do not indicate the presence of serial correlation or heteroskedasticity, 
which further validates the suitability of two-way fixed effects with the Driscoll–Kraay 
standard error estimator. Similarly, the result indicates cross-sectional dependence among 
the banks, providing empirical justification for using two-way fixed effects with Driscoll–
Kraay standard errors in the baseline specification. This result is also important because 
Nigerian banks operate in the same macroeconomic and regulatory environment, implying 
that shocks to one bank can be linked to those at other banks. Furthermore, the Jarque–Bera 
test results in Table 11 are not significant, indicating no evidence of severe asymmetry in 
the residuals. Overall, the findings are robust and economically meaningful.
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4.6. Discussion of Findings
This study examines the effect of regulatory capital requirements on bank performance 

in Nigeria. The empirical results provide evidence that capital is an essential factor in 
Nigerian banks’ performance. In the baseline two-way fixed-effects model with Driscoll–
Kraay standard errors, CAR has a positive and statistically significant coefficient for ROA 
and Tobin’s Q. The result suggests that a one percentage point increase in CAR will lead to 
0.083 and 0.034 unit increases in ROA and Tobin’s Q, respectively. This finding suggests that 
better-capitalised banks are able to absorb unexpected losses, operate with little exposure 
to financial distress and maintain lending capacity, thereby supporting profitability. The 
result aligns with studies by Barth et al. (2004), Jokipii and Milne (2008), and Berger and 
Bouwman (2009), who found that stronger capital positions improve resilience, reduce 
funding costs, and enhance profitability. The finding is also consistent with recent empirical 
evidence from Nigeria by Obans et al. (2026), who reported a significant relationship 
between capital adequacy measures and ROA among Nigerian deposit money banks. It is 
also consistent with evidence from Alkhazali et al. (2024), who examined this issue using 
819 banks across 26 emerging market countries and found that banks with stronger capital 
positions during the COVID-19 period experienced higher profitability.

The positive relationship between CAR and ROA is further reinforced by the FE-2SLS 
results and remains statistically significant. This persistence of the relationship between 
the variables after addressing potential endogeneity is important because the connection 
between capital and profitability may be bidirectional. This is because capital can practically 
improve performance, while profitable banks can also accumulate capital through asset 
and cost efficiency and retained earnings. The results demonstrate that the relationship 
between regulatory capital requirements and performance is not driven by endogeneity bias. 
Instead, it affirms the prudential regulation position that well-capitalised banks have the 
potential to maintain lending activities, absorb losses, and sustain performance over time 
due to higher public confidence and lower cost of operations. This is particularly important 
for banks in emerging markets, such as Nigeria, which struggle with weak institutional 
and governance structures. Therefore, regulators and bank managers must ensure that 
banks have sufficient capital against shocks. The results align with theoretical prediction 
and empirical study by Yensu et al. (2021), who found positive effects of capital on bank 
profitability. The consistency of results across all variables and models provides strong 
support for the baseline findings.

The negative and significant coefficient of NPL in the ROA model indicates that deteri-
oration in asset quality reduces bank profitability due to higher loss provisions, reduced 
interest income and investors’ concerns about returns on investment. The result is in line 
with recent findings in banking literature by Cappelletti et al. (2024) and Hamad (2025), 
who reported a negative impact of credit risk on bank performance. The result also implies 
that capital alone cannot offset poor credit risk management, except when moderated by 
other important variables. It further underscores asset quality as a crucial mediator through 
which capital can effectively influence bank performance. The adverse influence of the NPL 
could be due to low oil output, macroeconomic shocks and high volatility. The finding also 
suggests that higher credit default rates can lead to increased provisions, reduced interest 
income and an adverse impact on the strength of capital buffers. This result suggests that 
capital adequacy must be complemented by effective credit risk management practices to 
withstand shocks, absorb losses, and enhance bank profitability and market value.

The positive influence of liquidity on performance measures indicates that adequate 
liquidity enhances banks’ ability to engage in profitable lending opportunities. It also 
demonstrates the bank’s ability to meet its commitments and reduce funding risks. The 
results show that bank size exerts a positive and significant influence on performance. This 
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result confirms that larger banks are more likely to achieve improved performance in the long 
run due to economies of scale, improved access to financial markets, better diversification of 
assets, greater technological integration and enhanced managerial capacity. Furthermore, 
the positive connection suggests that larger banks may receive closer regulatory supervision 
because of their importance and value to the country. Interestingly, bank size is positive 
and more significant in the specification with macroeconomics but without year effects, 
inferring that the effect of CAR is sensitive to the treatment of common macroeconomic 
shocks. This underpins the importance of the two-way fixed-effects specification.

Board independence has a positive and statistically significant impact on both the 
ROA and Tobin’s Q performance measures, indicating that stronger board oversight may 
improve managerial monitoring, improve resource allocation and reduce opportunistic 
behaviour. The finding is essential for Nigerian banks, as capital requirements alone may not 
guarantee efficient performance amidst weak governance mechanisms. In this instance, good 
corporate governance should be promoted to complement regulatory capital for improved 
banking performance. The positive influence of the real GDP growth rate on performance 
indicates that banks utilise capital more effectively to enhance financial performance as 
economic conditions improve. In addition, it indicates that bank performance is driven 
by the economic outlook, which is influenced by economic stability and confidence. The 
result aligns with Yensu et al. (2021), who reported that the GDP growth rate is positively 
correlated with bank performance. However, the result conflicts with the finding of Ali 
and Puah (2018), who reported a negative association between GDP growth rate and bank 
performance. The analysis reveals that inflation continues to have a negative and statistically 
significant effect on bank performance, suggesting that heightened market uncertainty 
increases running costs and reduces returns due to a decline in disposable income. It 
further means that a high rate of inflation can lead to increased operational uncertainty, 
higher default risk and reduced returns for investors. Overall, the results demonstrate 
that capital adequacy improves Nigerian banks’ performance. The findings, therefore, 
support a regulatory approach in which sound corporate governance, effective credit risk 
management and favourable macroeconomic environments complement strengthening of 
capital to improve performance.

5. Conclusions and Policy Implications
This study examines the effect of regulatory capital on the performance of deposit 

money banks in Nigeria, using panel data from 13 banks for the period 2007 to 2024. The 
study employs two-way fixed effects with Driscoll–Kraay standard errors as the baseline 
estimator, fixed-effects–2SLS as a robustness check to address potential endogeneity and 
other suitable specification tests. The findings reveal that regulatory capital has a significant 
impact on performance measures in Nigeria. Specifically, the capital adequacy ratio (CAR) 
has a significant and positive effect on both accounting-based and market-based performance 
measures by ROA and Tobin’s Q. Similarly, the fixed-effects–2SLS results remain robust 
after controlling for potential reverse causality between bank capital and performance 
and reinforce the baseline findings by demonstrating that regulatory capital affects bank 
performance across profitability and market valuation. The results further show that 
NPL negatively affects performance indicators, whereas liquidity, bank size and board 
independence contribute positively to bank performance.

Overall, the result suggests that well-capitalised banks were better positioned to sustain 
lending, more resilient to shocks, and more efficient in absorbing losses. This result supports 
the capital buffer theory. These findings are particularly applicable to large, regulated 
deposit money banks in emerging economies, and may not generalise to smaller or less 
regulated financial institutions. The findings of this study are particularly relevant to the 
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ongoing banking sector recapitalisation programme in Nigeria. The evidence from this 
study, therefore, provides empirical support for the claim that stronger capital buffers can 
improve bank resilience and profitability. This is also in line with the Basel III objective of 
strengthening banks’ capacity to absorb losses and improve resilience while maintaining 
their ability to support the real economy.

The findings of this study have provided important insights for regulators, bank man-
agers, policymakers and other stakeholders on the effect of regulatory capital on bank 
performance in Nigeria. In all, the findings have important implications for the ongoing 
bank recapitalisation exercise and the adoption of the Basel III framework in Nigeria. The 
positive connection between minimum regulatory capital requirements and bank perfor-
mance measures, as captured by ROA and Tobin’s Q, suggests that capital enhancement 
should be viewed not solely as an effort to meet requirements but also as an opportunity 
to strengthen the solvency and output capacity of Nigeria’s banking system. Following 
the findings, regulators should align with the Basel Accords to pursue a capital adequacy 
ratio that improves both profitability and market valuation. Regulators and bank managers 
should consistently support recapitalisation by improving risk management, governance 
and operational efficiency. Furthermore, policymakers should formulate policies that pro-
mote responsible lending that aligns with Nigeria’s sustainable development and financial 
inclusion goals. In addition, banks should enhance their loan screening processes, mon-
itoring, and recovery strategies to reduce non-performing loans. Bank managers should 
recognise the key role of asset quality in enhancing capital adequacy while implementing 
effective risk monitoring and management strategies. The regulator should continue to 
promote good corporate governance to strengthen monitoring and supervision, thereby 
sustaining performance and resilience within the system. Board independence should 
be encouraged to protect shareholders and depositors. The government should control 
inflation as a critical factor in the banking sector’s performance, particularly in volatile 
emerging markets. Finally, CBN should deploy complementary strategies to complement 
higher minimum capital requirements, while ensuring that newly sourced capital supports 
credit to the private sector to enhance productivity. This is important for Nigerian banks 
to ensure that there are no excessive constraints on financial intermediation, and they can 
absorb macroeconomic shocks while contributing to economic growth.

This study has contributed to the literature on this issue; however, it is limited to 
selected banks and may not fully capture the entire banking sector. The small cross-sectional 
dimension and the exclusion of unlisted banks are limitations of this study. Also, to capture 
broader industry dynamics, future research may also cover small banks, microfinance and 
the activities of fintech organisations. Finally, cross-national research in other emerging 
economies with larger samples may provide comparative insights and shed light on this 
issue. Also, future studies could examine whether the effect of capital adequacy is non-
linear, testing for an optimal capital level beyond which extra capital produces diminishing 
or adverse returns. Finally, researchers could employ larger cross-country African panel 
data and exploit regulatory changes.
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