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ABSTRACT   

Risk-adjusted bank performance provides an objective performance measurement 

framework by adjusting profits for risk, unlike historical and arbitrary accounting 

performance measures, which do not account for risk. While substantial empirical evidence 

exists on the impact of enterprise risk management (ERM) on bank performance, few 

studies, if any, have focused on the nexus between ERM and risk-adjusted bank 

performance using robust measures. The computation of risk-adjusted bank performance 

measures remains an area in need of new knowledge development and further empirical 

exploration. The purpose of the study was to determine the nexus and impact of ERM on 

risk-adjusted bank performance in South Africa. The study examined the effect of ERM 

sophistication (ERMS) from both a general bank performance and risk-adjusted bank 

performance perspective. It also investigated the impact of the ERM Index (ERMI) from both 

a bank performance and risk-adjustment perspective. ERMS was used to gauge the level 

of advancement of a bank’s ERM capabilities and their impact on bank value creation and 

sustainability. The study sample consisted of 10 South African banks over a 21-year period 

(2002–2022). Panel data, covering both the global financial crisis (GFC) of 2007 to 2009 

and the Covid-19 period of 2020 to 2022, were used for the study. Secondary data were 

sourced from published audited financial statements. Panel data multiple regression 

analysis was used to test statistical relationships. Dependent variables included return on 

assets (ROA), return on equity (ROE), Tobin’s Q, risk-adjusted return on capital (RAROC) 

and the modified z-score (M_ZScore). Independent variables included financial slack, 

interest rates, inflation, gross domestic product (GDP) and foreign exchange rate. Using 

Hausman’s (1978) test, a fixed effects model (FEM) rather than a random effects model 

(REM) was selected for the study. The study proposed a risk-adjusted ERMI that combines 

qualitative bank-based ERM themes and quantitative bank-focused indicators from the 

CAMELS bank performance measurement framework. Capital adequacy ratio (CAR), 

RAROC and M_ZScore variables were used to evaluate ERM from a bank risk-adjusted 

performance perspective. The empirical results show that the risk-focused performance 

measures, RAROC and M_ZScore, are positively associated with improved risk-adjusted 

bank performance. The accounting performance measure, ROA, and the financial market 

measure, Tobin’s Q, were also found to be positively associated with improved bank 

performance. However, an inverse relationship was found between another performance 

measure, ROE, and bank performance, indicating that empirical outcomes depend on the 

specific measure used. The study makes several contributions. Unlike traditional studies 
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that focus on ROA and ROE, this study strengthens the theoretical link between ERM and 

risk-adjusted performance measures, reinforcing the concept of risk-return trade-off in 

banking. Empirically, the study contributes to literature and research by developing and 

empirically testing ERMI, thereby providing a structured approach to measuring ERMS 

using both qualitative and quantitative data instead of binary ERM indicators. 

Methodologically, the study goes beyond the traditional approaches of assessing bank 

performance through measures such as RAROC and M_ZScore to account for banking risk 

in performance evaluation. The empirical outcomes offer valuable new insights for 

prudential regulatory authorities and banking executives, including chief risk officers 

(CROs), to strengthen both national and global financial systems and to enhance stability 

and certainty in financial markets.   
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CHAPTER 1: INTRODUCTION AND BACKGROUND TO THE STUDY 

1.1 Introduction and background to the study 

The GFC of 2007-2009 touted as the worst since the Great Depression of the 1930s 

that culminated in the meltdown across financial markets, highlighted the urgent need 

for financial institutions to respond differently to all forms of risk inherent in the course 

of business (Chance, 2019; Hull, 2021). The business-as-usual approach was no 

longer adequate to safeguard institutional existence and financial resilience. The 

traditional, fragmented, silo-based approach to the management of risk highlighted 

many weaknesses and exposed banks to a plethora of complex, multi-faceted and 

interconnected enterprise risks (Simkins, 2008; Florio & Leoni, 2017; Osamuyi, 

Ogbonna, & Umobong, 2024; Global Association of Risk Professionals: GARP, 2024f). 

According to GARP (2024f) the substantial flaws in the risk governance arrangements 

of financial institutions and credit rating agencies led to the GFC of 2007 to 2009. 

Kaplan Schweser (2023c) and Hull (2021) further contend that the weaknesses in 

bank risk governance contributed to the proliferation of the 2007-2009 GFC.  

The strategic lessons learnt from the GFC emphasised the vigilant, urgent and 

amplified need for systemically important financial institutions (SIFIs) to approach risk 

from an integrated perspective. The ERM paradigm has received an increased focus 

from the banks and other institutions globally. ERM is a discipline that provides a 

systematic, dynamic, iterative and structured framework for the integration of strategy, 

governance, risk management, internal and external assurance, and the ancillary 

internal control arrangements of an institution within board approved risk appetite as 

well as tolerance limits to improve chances of effectively and efficiently achieving 

strategic, tactical, and operational objectives (Committee of Sponsoring Organisations 

of the Treadway Commission: COSO, 2004; 2017).   

An increase of empirical evidence on the nexus between ERM and bank performance 

resulting from the increased attention from academics, prudential regulatory 

authorities, and bank executives, including CROs continues to gain traction in the 

corporate and risk governance arena (Kaplan Schweser, 2023f; GARP 2024d). The 

global regulatory response mechanism after the GFC included the key regulatory 

developments by the Basel Committee on Banking Supervision (BCBS), and the 

issuance of the Basel III capital regulatory requirements that banks should align with 



 2 

to adequately respond to the increasingly volatile financial risk landscape (BCBS, 

2010; 2015). The Basel III capital requirements are a clear risk management approach 

designed at a global level to protect national and global financial system stability and 

sustainability (Bank for International Settlements: BIS, 2024). Many jurisdictions have 

assimilated and codified the Basel III regulatory requirements into legal and prudential 

regulatory frameworks for the financial services industry, and specifically for the banks 

(Kaplan Schweser, 2023f). 

In addition to the aforementioned GFC, the well-publicised corporate scandals and 

misdemeanours, such as the Barings Bank, Enron, WorldCom, Northern Rock, Leman 

Brothers, American Insurance Group (AIG), African Bank, VBS Bank, HSBC, British 

Petroleum, Volkswagen, and Sociate Generale have brought sharp focus into the 

adequacy and level of sophistication of risk management arrangements, as well as the 

operationalisation and reporting processes thereof (Grace, Phillips, & Shimpi, 2015; 

Battaglia, Fiordelisi & Ricci, 2016; Kommunuri, Nayaran, Wheaton, Jandug, & 

Gonuguntla, 2016; Abdullah, Shukor, Mohamed, & Ahmad, 2017; Chibvongodze, 

2018; Kaplan Schweser, 2023f; GARP, 2024f; Osamuyi et al., 2024).  

The area of risk-adjusted performance measurement (RAPM) requires new 

knowledge production since most studies on ERM and bank performance only use 

traditional accounting measures of performance and one-dimensional proxies for ERM 

adoption. The present study used ERMS and ERMI to test for both non-risk-adjusted 

and risk-adjusted bank performance. 

1.2 Problem statement 

The business of banks is risky (Klaassen & Eeghen, 2021). There is a limited number 

of empirical works by scholars across many jurisdictions pertaining to the nexus 

between ERM and bank performance (Cavezzali & Gardenal, 2015; Battaglia, 

Fiordelisi, & Ricci, 2016; Adam, Soliman, & Mahtab, 2021; Osamuyi et al., 2024). 

Scholars have proposed the need for further empirical evidence on the value effects 

of ERM on bank performance. Most of the ERM literature attempts to unravel the 

effects of integrated risk management on firm value. Many empirical studies hinge on 

the employment of historical accounting performance indicators such as ROA and 

financial market-based measures such as the ROE, as well as Tobin’s Q or Q ratio 

(McShane, Nair & Rustambekov, 2011; Paape & Spekle, 2012; Farrell & Gallagher, 
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2014; Chibvongodze, 2018; McShane, 2018). The primary reason highlighted by the 

literature is that accounting and financial market-based measures are relatively 

straightforward and easier to compute than risk-adjusted measures such as RAROC, 

Jensen’s alpha, and the Sharpe ratio (Hull, 2021; GARP, 2024d).  

The GFC of 2007 to 2009 emphasised the grossly inadequate risk measurement and 

management systems at financial institutions that accentuated the need for a more 

comprehensive suite of both quantitative and qualitative bank performance 

measurement mechanisms (Klaassen & Eeghen, 2021). There remains an empirical 

gap in knowledge on the need for risk-adjusted bank performance measurement and 

management frameworks (Battaglia et al., 2016; Klaassen & Eeghen, 2021). The 

accounting and financial market-based performance measures do not adjust for risk. 

This misalignment between a bank’s capital buffers and the assumed risk increases a 

bank’s aggregate risk exposure in times of extreme financial shocks and worst-case 

scenarios. This phenomenon amplifies the inaccurate measurement of bank profits 

from a risk-adjusted perspective.  

Few studies have tested the value effects of sophisticated bank ERM programmes 

from both non-risk-adjusted and risk-adjusted bank performance perspectives (Florio 

& Leoni, 2017). Battaglia et al.’s (2016) study, for example, uses a simple approach to 

calculate the risk-adjusted profits, thus:  

ROA / [Standard deviation of daily share price returns over 12 months] 

The limitation of the approach is that it still uses the accounting-based numerator 

(ROA) and standard deviation, which are traditional non-coherent risk measures 

(GARP, 2024g). The empirical evidence on the employment of measures that adjust 

for risk such as RAROC and all its generally accepted variations, the Sharpe ratio, the 

Sortino ratio, and Jensen’s alpha or economic value added is scant (Grace et al., 2015; 

Mikes & Kaplan, 2013; 2015; Florio & Leoni, 2017). 

Given the immense number of complex risks in the financial services industry, a 

sophisticated risk measurement and management approach is required. To the best 

available knowledge of the researcher, no empirical evidence has emanated from 

South Africa (SA)’s emerging market context to gauge the value effects of ERMS on 

bank risk-adjusted performance. The study is unique in that no empirical study has 

been conducted in SA to test the value effects of ERMS and ERMI on both non-risk-
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adjusted and risk-adjusted bank performance. SA is the preeminent financial services 

centre for the African continent, and the largest economy on the continent based on 

GDP numbers (South African Reserve Bank: SARB, 2024). This study buttresses 

Florio and Leoni’s (2017) study and defines ERMS as the integration of leading 

practice ERM components such as CRO presence on the bank’s board of directors 

(BoD), the establishment of a well-functioning board enterprise risk committee (RC) or 

equivalent ERM-related committees of the same, the effective reporting mechanism 

of the board RC to the BoD (RCtoBoD), risk assessment (RA) method which could be 

both quantitative and qualitative, RA frequency, and RA depth into the corporate 

governance arrangements of the bank.   

The construction and employment of a bank-focused ERMI remains another elusive 

concept in the context of bank risk-adjusted performance (Aebi, Sabato, & Schmid, 

2012; Ellul & Yerramilli, 2013; Adam, Soliman, & Mahtab, 2021; Klassen & Eeghen, 

2021). To the best knowledge of the researcher, no empirical study exists in the SA 

banking context pertaining to testing the value effects of ERMI on both non-risk-

adjusted and risk-adjusted bank performance perspectives. ERMI is an integrated 

suite of both bank-focused qualitative ERM-themes and quantitative financial metrics 

pertaining to capital adequacy, the net interest margin, cost-to-income, price-to-

cashflow, credit loss, bank profit per employee, acid test, the Q ratio, return on capital 

employed, ROA, and ROE, inter alia. The aggregated effect of both the qualitative and 

quantitative components of ERMI is tested on multivariate regression equations to 

examine the strength of the nexus thereof in line with the Ellul and Yerramilli (2013), 

Adam et al. (2021), and Klaassen and Eeghen (2021) empirical works. 

The present study presents new insights and adds new knowledge to the SA emerging 

market banking context regarding the value effects of both ERMS and ERMI on both 

non-risk-adjusted and risk-adjusted bank performance in SA. Although SA is an 

emerging market economy, it has a sophisticated financial services industry that 

largely mirrors that of developed countries (Van Wyk, 2015; SARB, 2024). Countries 

in Africa are categorised as mostly developing or least developed, while SA is 

classified at a slightly higher level of economic development (Van Wyk, 2015). Since 

no other empirical study has been conducted on the effects of both ERMS and ERMI 

from a general bank performance and a risk-adjusted performance perspective, in 

emerging market SA, this study provides an empirical reference point for academia to 
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explore related research avenues. The proposed ERMI, which comprises of composite 

qualitative ERM themes and quantitative risk-based as well as risk-adjusted indicators, 

provides a framework for banking executives, including CROs to employ robust risk-

adjusted performance measures instead of relying only on traditional, historic 

accounting-based performance metrics such as ROA, ROE, and Tobin’s Q. Adam et 

al. (2021) conducted a similar approach but omitted to employ the generally accepted 

RAPMs such as RAROC and the Shape ratio. A similar methodological approach on 

ERMS was attempted by Florio and Leoni (2017) in the Eurozone area but the 

researchers omitted to test for the joint effects of ERMI and ERMS from both a non-

risk-adjusted and risk-adjusted bank performance perspective. 

1.3 Objectives of the study 

The chief aim of the project was to empirically examine the value effects of ERMS and 

ERMI on both non-risk-adjusted and risk-adjusted bank performance. The 21st century 

financial services industry, specifically the banking sector, operates in an increasingly 

complex operating environment fraught with a constantly increasing intricate web of 

inextricably intertwined corporate risks. Banking executives and non-executives are 

faced with an urgent need to devise sophisticated frameworks for the governance, 

management, and measurement of enterprise risks. The continued reliance on 

ordinary non-risk-adjusted bank performance measures can have a major impact on 

the accuracy of profits. The failure to incorporate risk adjustments in bank performance 

calculations can misinform the investors about the actual value and prospects of the 

bank (Klaassen & Eeghen, 2021). The RAPMs emphasise the technical alignment 

between capital adequacy calculations and the total (aggregate) risk profile assumed 

by the bank thereof. The present study also examined the effect of ERMI on both a 

non-risk-adjusted and risk-adjusted bank performance basis in line with Ellul and 

Yerramilli (2013), Adam et al. (2021), and Osamuyi et al. (2024)’s empirical studies.  

Specifically, the secondary objectives of the study were, thus: 

• To examine the nexus between ERMS and bank performance. 

• To examine the relationship between ERMI and bank performance. 

• To investigate the relationship between ERMS and risk-adjusted bank 

performance; and 
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• To examine the relationship between ERMI and risk-adjusted bank 

performance. 

1.4 Research questions 

The study aligns with the technical and management provisions of the BCBS’ Basel III 

Accord that was promulgated as a global regulatory risk response mechanism from a 

capital adequacy and financial risk measurement and management perspective. The 

questions for the current research project hinged on strengthening the level of 

sophistication of risk response mechanisms to curtail and prevent a similar GFC from 

cancerously threatening national and global financial system stability as well as 

sustainability (Chance, 2019; Klaassen & Eeghen, 2021; Kaplan Schweser, 2023a; 

GARP, 2024d). 

To accomplish the research objectives, four research questions were posed, thus: 

i. What is the effect of ERMS on bank performance?  

ii. What is the effect of ERMI on bank performance? 

iii. What is the effect of ERMS on risk-adjusted bank performance? 

iv. What is the effect of ERMI on risk-adjusted bank performance? 

Since all four research questions are connected to the relationship between ERMS, 

ERMI and risk-adjusted bank performance, it can be logically deduced that the risk-

return hypothesis is relevant in explaining the nexus. The bank is compensated for 

taking a specified level of risk. The risk-aversion hypothesis assumes that the bank 

takes calculated risks by making conservative decisions and engaging in low-risk, low-

return investments. The signalling bankruptcy theory posits that investors are enticed 

by banks with large financial holdings and will not invest in firms that are financially 

distressed. From an ERMS perspective, the efficiency structure theory propounds that 

the banks that employ efficient cost management strategies can increase profits by 

cutting costs on an incremental basis up to a certain level. 

1.5 Research hypotheses 

The objectives were further extended and transformed into hypotheses that were then 

empirically tested. The four formulated broad hypotheses were: 

• Hypothesis 1: There is no significant relationship between ERMS and bank 

performance. 
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• Hypothesis 1a: There is a significant relationship between ERMS and bank 

performance. 

 

• Hypothesis 2: There is no significant relationship between ERMI and bank 

performance. 

• Hypothesis 2a: There is a significant relationship between ERMI and bank 

performance. 

 

• Hypothesis 3: There is no significant association between ERMS and risk-

adjusted bank performance. 

• Hypothesis 3a: There is a significant association between ERMS and risk-

adjusted bank performance. 

 

• Hypothesis 4: There is no significant association between ERMI and risk-

adjusted bank performance. 

• Hypothesis 4a: There is a significant association between ERMI and risk-

adjusted bank performance. 

1.6 Significance of the study 

This research project contributes to contemporary ERM empirical evidence in a 

number of ways.  

Firstly, most empirical works on the value effects of ERM on bank performance rely 

on either accounting or financial market performance metrics. The major limitation of 

these measures is that they do not account for risk. Accounting-based indicators such 

as ROA, are historical and tend to report on past performance, which may not 

necessarily reflect the future trajectory of bank performance (Battaglia et al., 2016; 

Kommunuri et al., 2016; Klaassen & Eeghen, 2021; Osamuyi et al., 2024). Financial-

market-based indicators such as ROE and the Q ratio attempt to reflect investor 

sentiment and the mood of the market but still do not account for the assumed risk. 

The present study provides a comparison of the value effects of both ERMS and ERMI 

from both a non-risk-adjusted and risk-adjusted basis.   

Secondly, the study improved upon the contemporary empirical literature on the nexus 

between ERM and bank performance by utilising ERMS to gauge value relevance from 
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both a non-risk-adjusted and risk-adjusted bank performance perspective. The study 

was built upon Florio and Leoni’s (2017) study, which only tested the individual impact 

and relationship between various variables that constitute ERMS. Florio and Leoni’s 

(2017) study, however, did not test the overall aggregated value effects of ERMS on 

risk-adjusted performance.  

Thirdly, due to the scant empirical literature on the construction and employment of 

ERMI and its culmination effect on both non-risk-adjusted and risk-adjusted bank 

performance measures (Ellul & Yerramilli, 2013; Adam et al., 2021; Osamuyi et al., 

2024), the present study adds new insights to the current body of knowledge. The 

ERMI was constructed using both qualitative ERM-based themes and quantitative 

modified CAMELS-based components to develop a balanced, holistic, and 

comprehensive bank performance measurement as well as management mechanism 

and framework. To the best available knowledge of the researcher, no empirical work 

has been put forward on the value effects of ERMI on risk-adjusted bank performance 

from an SA emerging market context. 

Fourthly, the present study employed robust and pure risk-adjusted performance 

measures; RAROC and the M_ZScore. In contrast to most empirical evidence on the 

nexus between ERM and bank performance that only employed standard performance 

indicators such as ROA, ROE, and the Q ratio, the present study used measures which 

are adjusted for risk (Battaglia et al., 2016; Klaassen & Eeghen, 2021; Kaplan 

Schweser, 2023d; GARP, 2024a). 

Fifthly, the present study proposes new insights for policymakers, banking executives, 

including CROs, non-executive board members, prudential regulatory agencies and 

authorities. The empirical outcomes reflecting that both ERMS and ERMI positively 

improve risk-adjusted bank performance over time provide more emphasis that 

strategic, tactical, and operational investments in ERM are critically fundamental for 

the creation, increase, and sustainability of financial and non-financial value for 

stakeholders, including shareholders. The study also augments the Basel III Accord 

capital requirements by proposing a robust and holistic risk-adjusted bank 

performance measurement as well as management mechanism and framework. The 

Basel III measures including standard liquidity measures, are not comprehensive 

enough to adequately respond to and account for the sheer complexity and the nature 
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of risks inherent in the financial services industry (Marozva & Makina, 2020; GARP, 

2024d). 

1.7 Scope of the study 

This research project hinged on the association between ERM and risk-adjusted bank 

performance. The effect of both ERMS and ERMI on both non-risk-adjusted and risk-

adjusted bank performance was investigated. The RAROC and M_ZScore risk-

adjusted and risk focused performance measures were used. The study was 

conducted for SA banks and did not involve institutions from outside the borders of 

SA. The empirical analysis only covered the financial years spanning from quarter one 

of 2002 to quarter four of 2022, which is a total of 21 years. The selected 21-year 

period (2002 to 2022) provided comprehensive panel data, including the incorporation 

of the GFC era (2007 to 2009) and the Covid 19 period (2020 to 2022) which were the 

control variables for the study. All the examined banks are duly registered under SA 

law and jurisdiction. The data was sourced from the INET McGregor BFA digital 

repository, The World Bank Financial Indicators and Statistics, the SA Reserve Bank 

(SARB) BA900 returns for banks and audited consolidated annual financial statements 

as well as from audited integrated annual reports for the sampled SA banks. 

1.8 Outline of the study  

The study adopted the following structure to present a comprehensive and coherent 

thesis: 

Chapter One: Introduction and background  

This chapter includes the study’s introduction, background, research problem, primary 

and secondary objectives, key questions, the hypotheses, the importance of the 

research, the delineation (scope), and the structure of the rest of the thesis. 

Chapter Two: Theories of bank performance  

Chapter two provides the theoretical framework for bank performance. The discussed 

theories include but are not limited to the market-power theory, the efficiency-structure 

theory, the risk aversion hypothesis, and the risk-return theory. 

Chapter Three: Determinants for bank performance 

The value implications of ERM on both bank performance and risk-adjusted bank 

performance are discussed. The influence of ERMS on both bank performance and 
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risk-adjusted bank performance is provided. The value effects of ERMI on both bank 

performance and risk-adjusted bank performance are discussed. The other 

determinants for bank performance, such as financial leverage, bank location, bank 

size, and inflation, are expatiated. 

Chapter Four: Hypothesis development 

Chapter four specifies and discusses the four main hypotheses of the study that were 

derived from the research questions. The hypotheses were a logical culmination of the 

research problem that was under discussion in Chapters one, two, and three. 

Chapter Five: Research methodology 

Chapter five addresses the research methodological aspects that were employed to 

address the research problem, the questions, and the research hypotheses. The 

research paradigm and design are explained. The ancillary issues pertaining to the 

present study and a reference to related empirical research are discussed. The merits 

and demerits of various research designs and financial econometric techniques are 

discussed to enable the accomplishment of the study's objectives. This process 

resulted in the fixed effects modelling methodology being chosen as the optimal 

approach for the confirmation of inferential, statistical, and hypothesis testing. 

Chapter Six: Data analysis and discussion 

In this chapter, the financial econometric test results are provided and explained. 

Related challenges and remedies are also analysed. The research methodological 

methods discussed in the previous chapter were utilised to empirically test both the 

ordinary bank performance measures and the risk-adjusted measures against their 

determinants. The constructed ERMI is subsequently empirically tested by regressing 

the determinants against the dependent variables (regressants). 

Chapter Seven: Thesis summary, conclusions and recommendations 

Chapter seven provides a summary on project objectives. A brief recap of empirical 

findings on descriptive statistics, correlation analysis, and fixed effects modelling is 

indicated. The chapter provides project contributions from a theoretical, empirical, and 

methodological perspective, and states research policy implications. Study limitations 

are also indicated. Finally, the thesis provides recommendations for future research.  
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1.9 Chapter summary 

This chapter provided the study’s introduction and background, the research problem, 

the objectives of the study and the research questions. The research hypotheses were 

also specified. The significance of the study explained the importance of the research 

project and the research scope stated the boundaries and limits of the research efforts. 

Finally, the chapter specified the structure of the thesis by briefly stating the key focus 

areas for each chapter. In a departure from previous empirical studies that focused on 

non-risk-adjusted bank performance measures such as ROA and ROE, this study 

fortifies the theoretical connection between ERM and the risk-adjusted performance 

measures, thus strengthening the risk-return trade-off concept banking. The next 

chapter discusses the various theories on bank performance.  
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CHAPTER 2: THEORETICAL FRAMEWORK ON ERM AND BANK 

PERFORMANCE 

2.1 Introduction  

Chapter one dwelt on the introductory background of this study, specifying the problem 

statement, the rationale for the study, the research objectives, and the importance of 

the research project. This chapter provides a discussion on the definition of 

ERM and a brief discussion on the causes of GFC. The key terms of the study, 

specifically ERM and risk-adjusted performance, are briefly discussed. Next, a 

discussion on the theoretical and empirical review of bank performance is provided. 

The importance of ERM became more evident during the 2007–2009 GFC, which 

exposed severe weaknesses in bank risk governance and management. 

2.2 Definition of ERM and the linkage to the GFC of 2007 to 2009 

Risk is defined from differing perspectives in literature. It is the presence of uncertainty 

pertaining to the possible outcomes for specified events (International Organisation 

for Standardisation: ISO 31 000, 2018). Events without uncertainty are treated as 

issues. Risks are thus the opportunities and dangers associated with uncertain future 

events. Simply expressed, risk is the chance of an unfavourable or favourable result. 

Yoe (2019) aligns with the aforementioned definition and states that risk is a measure 

of the chance and impact of uncertain futuristic outcomes. The outcome could be a 

loss or potential gain (opportunity). The uncertainty emanates from insufficient 

information pertaining to the events that will still occur in the future. Humans lack 

certain information since there are unknown facts. Risk management thus entails 

identifying, obtaining information (to reduce the level of uncertainty), evaluating risks, 

and selecting optimal risk response mechanisms to monitor and modify actions to 

reduce risk to within risk appetite and tolerance limits (Yoe, 2019). 

The precise difference between risks and issues is that risks involve a certain degree 

of uncertainty and complexity, while issues are relatively straightforward to unpack as 

well as understand and require easier response mechanisms. The term risk has only 

been associated with potential and actual downside events. Theoretical literature 

states that risk is a symbiotic interplay between both positive (upside) and negative 

(downside) elements (Remillard, 2010, 2013; Hull, 2021). The concept of risk also 

includes other dimensions such as origin, age, location, volume, velocity, and weight. 



 13 

Theoretical literature and empirical evidence reveal that the organisations, particularly 

in the financial services industry, are experiencing a paradigm shift from relying on the 

silo-based risk management that views risk in a fragmented, individualised approach 

to a more integrated, systematic, disciplined, and iterative process termed ERM 

(Grace et al., 2015; Battaglia et al., 2016; Klaassen & Eeghen, 2021; Osamuyi et al., 

2024; GARP, 2024f). ERM gained increased momentum during the mid-1990s and 

has now been adopted as a leading practice discipline and process by many 

organisations globally (Lam, 2001; Stulz, 2002, 2008, 2022; Beasley, Pagach & Warr, 

2007, 2010, 2011; Chance, 2019; Yoe, 2019; Beasley, Branson, & Pagach, 2023). 

Frigo (2011) as well as Klaassen and Eeghen (2021) state that ERM is the assessment 

(including identification), monitoring, and reporting of risk within a coordinated board-

approved risk management framework.    

2.2.1 ERM and GFC 

One of the main contributing factors of the GFC of 2007- 2009 was the lack of 

adequate risk management arrangements both at the management and board level. 

In certain cases, the financial institutions had well-developed risk management 

policies and controls in place. Challenges of management override of controls, 

inadequate implementation of controls, lack of management supervisory review and 

risk governance oversight contributed to the proliferation of the crisis (Beasley, Pagach 

& Warr, 2007, 2010, 2011; Aebi, Sabato & Schmidt, 2012; Battaglia et al., 2016; 

GARP, 2024f). The misalignment (between bank capital buffers and risk assumed) 

and the misallocation of loan capital characterised the subprime lending problem that 

originated in the United States (US) relating to availing loan capital to borrowers who 

did not qualify for the allocated loan capital given their risk profile. Some major credit 

rating agencies were issuing inaccurate credit ratings to personal and corporate clients 

using repackaged and re-engineered financial derivative instruments. Clients were 

initially offered deals at below-par interest rate regimes with expiry date clauses. When 

the contract switched to the market-linked rate, after the expiration of the interim 

covenant, millions of mortgage borrowers could no longer afford to pay the required 

principal plus interest amounts, and thus, an unprecedented number of defaults were 

experienced by the lending institutions (Hull, 2021; GARP, 2024c; Kaplan Schweser, 

2024c;). Some institutions, such as the American Insurance Group (AIG), were bailed 
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out by the US Federal Reserve Bank (US Fed), but some other institutions went under 

and were ordinarily sequestrated or liquidated.  

Another contributing factor was the contagion effect across the financial markets, 

which is referred to as the invisible disease of the financial markets (Bodie et al., 2019, 

Chance, 2019). This is a phenomenon whereby there is a direct spillover effect from 

a financial institution embroiled in financial distress or turmoil into other related 

financial intermediaries (banks and insurance companies, among other industry 

players). The financial doldrums that ensued in the US, in the United Kingdom (UK), 

in the rest of the Eurozone and across the rest of the world (ROTW) swept vehemently 

across the financial markets due to the financial covenants that could not be settled 

as and when they fell due, between and among the institutions globally. For instance, 

if a bank defaults on its derivative obligations to the counterparty, that means the 

payment that was supposed to go to the other party to the contract is unavailable. The 

expectant, receiving institution is inclined to also default on its obligations to other 

institutions, depending on the size of exposure at play. As reported by Marozva and 

Makina (2020), the misalignment of assets and liabilities in relation to maturity dates, 

principally the liquidity mismatches, can technically result in a run on deposits and a 

panic that forces clients to shift their funds from riskier to safer havens either locally or 

offshore.  

A post-mortem analysis revealed that most boards of directors in the financial 

institutions that experienced a financial torrid time paid a blind eye to the breaches in 

risk appetite and tolerance limits by traders and security desks. There was also limited 

back-office monitoring, and the warning calls from the bank’s CRO were often 

downplayed and outright ignored, with a preference for bonus payments. The lack of 

independence by some of the banks’ risk management functions meant the CROs 

were often agreeable CROs that only expressed the expectations of the senior 

executives disregarding the key stakeholders’ interests (Segal, 2012; Crouhy, Crouhy, 

Galai, & Mark, 2014; Kaplan & Mikes, 2015; Hull, 2021). The agency theory and moral 

hazard phenomenon automatically kick in since internal reporting mechanisms sharply 

reduce independence. The banking executives are often under pressure to earn as 

much as possible before the expiration of term contracts, and this problem culminates 

in short-termism or short-term thinking for profit maximisation at the expense of long-

termism for the best interests of all the stakeholders. The executive stewardship 
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responsibilities are thwarted by the urge to earn as much as possible before the term 

expires (GARP, 2024f). 

The improved risk governance controls such as the Basel III regulatory capital 

requirements framework, the US Dodd-Frank Act (2010), the European Banking Act 

(EBA), the European financial stress testing framework, and the Bank of England 

(BoE) stress tests clearly reveal that prior to GFC, there were many loopholes and 

poor risk management systems across the global financial markets (Chance, 2019; 

Hull, 2021; GARP, 2024d, 2024g). The realisation of this gross inadequacy catalysed 

an accentuated urge to improve the leveraged key lessons learnt (Chance, 2019; 

Rose, Hudgins, & Mester, 2019; GARP, 2024d; Saunders Cornett, & Erhemjamts, 

2024). The exact loss as a result of GFC has been estimated to be trillions of US 

dollars, including sunk and opportunity costs. This underscores the critical and 

fundamental role played by the bank’s ERM function led by an independent CRO who, 

according to leading practice, has dual reporting to a BoD that is skewed towards and 

riddled with independent senior non-executives, including lead independents whose 

total number is more than the executives to foster healthy debate and dissension at 

board level in the best interests of the bank. Some empirical papers proposed a 

scenario where the CRO should only report to a board RC and not to management to 

improve independence, particularly relating to the German corporate governance 

system, which has a two-tier supervisory governance framework (Aebi et al., 2012). 

However, this option seems impractical given the administrative and operational 

complexities that the non-executives are mostly not privy to due to the lack of insider 

information relating to the bank’s operational realties. Thus, contemporary leading 

practices recommend that the CRO maintains dual reporting lines to both executives 

and non-executive independent directors (Kaplan & Mikes, 2013, 2015; King IV, 2016). 

Although SA is classified as an emerging financial market, it has sophisticated financial 

services, including banking infrastructure, a caricature and an epitome typical of the 

developed, first-world markets (Makina, 2005; Van Wyk, 2015; Marozva & Makina, 

2020). This level of sophistication can explain why the major SA banks were able to 

weather the GFC storm much better than other Systematically Important Financial 

Institutions (SIFIs) globally. SA has naturally enjoyed a relatively superior auditing and 

financial reporting standards outlook. 
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The direct linkage and fundamental interplay between the level of ERMS and a bank’s 

risk-adjusted performance remained the guiding search light throughout the 

connecting centrepieces of this thesis. The pivotal role that ERM plays in bank risk 

governance and management is underscored by the employment of quantitative risk 

approaches such as bank risk capital buffers as part of Basel III minimum capital 

adequacy calculations and risk-adjusted performance measurement and 

management. 

2.3 Modern Portfolio Theory (MPT) 

Markowitz (1952) touted as the father of the modern portfolio theory, postulated the 

Nobel peace prize winning work which provided the solid foundation and framework 

for modern portfolio management and risk analysis. MPT is a framework for 

constructing an investment portfolio to maximise returns from a given risk level. The 

theory hinges on the notion that investors can achieve optimal diversification by 

selecting investment portfolios comprising of assets with low or inverse correlations 

with one another to diversify risk away (Bodie et al., 2019; Chance, 2019; GARP, 

2024b). MPT assumes that investors are rational, there are no taxes or transaction 

costs, all traders have costless access to all available information, perfect competition 

exists among all market players, and returns are normally distributed. Markowitz 

(1952) argues that the amount of investment in a specified asset should be based 

upon the asset’s contribution to the distribution of the portfolio’s overall portfolio return 

(computed as the mean and variance). Thus, an asset’s performance is not assessed 

individually, but in comparison to the other assets in the portfolio (i. e. the covariability 

of the asset’s return in relation to the return of the overall portfolio). MPT heavily relies 

on historic accounting data which may not necessarily predict future performance. 

2.3.1 Capital asset pricing model (CAPM)  

The capital asset pricing model (CAPM) was developed by financial econometrists 

Sharpe (1964), Lintner (1965), and Mossin (1966) to advance MPT by incorporating 

the overall market equilibrium. CAPM reflects the nexus between the risk and 

expected return of a risky asset. The CAPM mathematical formula is thus:  

𝐸(𝑅)  =  𝑅𝑓   +  𝛽 [𝐸(𝑅𝑚)  − 𝑅𝑓] 

where 𝑅𝑓 =risk-free rate for example rate on US treasury bills, 𝛽 = beta, and  

𝑅𝑚 = market return 
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2.4 Allocation of bank risk capital and risk-adjusted performance 

measurement (RAPM) 

Risk capital can be allocated to an institution’s divisions, functions, directorates, or 

lines of business as part of a RAPM system. Risk-adjusted performance measurement 

resembles a major problem for the financial institutions and non-financial organisations 

in contemporary global business activity (McKinsey, 2013; Crouhy et al., 2014; Bodie 

et al., 2019; Chance, 2019; Hull, 2021; GARP, 2024i). Empirical literature points to the 

need to develop synergistic connections between risk budgeting, risk capital, risk-

based pricing and performance management. These collaborative arrangements and 

linkages culminate in decisions that reflect the interests of the key stakeholders 

(Crouhy et al., 2014). 

Risk capital is the cushion that gives protection and security from a melange of present 

or potential risks in the business of an institution so that the organisation can maintain 

its financial health and remain viable, during plausible extreme worst-case scenarios 

(Kaplan Schweser, 2023d; GARP, 2024d). Risk capital is often thought of as being 

synonymous with economic capital, and in most instances, these terms are used 

interchangeably. Scholars such as Crouhy et al. (2014) argue that these terms are 

different. The scholars contend that economic capital comprises of risk capital portion 

and strategic capital. Another distinction exists between risk capital and regulatory 

capital. The term regulatory capital refers to specific niche industries such as the 

banking and insurance firms where prudential regulatory institutions aim to protect 

depositors and other claim holders. Notwithstanding that regulatory capital is used for 

similar purposes as risk capital, it is calculated using sector specifications and it 

indicates the minimum capital adequacy required. Regulatory capital, however, rarely 

aligns with the total enterprise risk exposure (GARP, 2024d).  

The capital requirements promulgated by the Basel III Accord require certain initiatives 

like derivative instruments to have greater regulatory capital than economic capital. 

Economic capital is used by senior management as a baseline to sustain institutional 

viability. The shadow banking effect is a phenomenon that results from a situation 

where the regulatory capital portion is greater than economic capital thus enhancing 

more enticing pricing structures (Hull, 2019; GARP, 2024d). 
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The computational formula for risk capital and the value at risk (VaR) is highly similar. 

VaR is the loss amount pertaining to a specific investment transaction, project, or 

initiative, relating to a stated time frame, at a certain confidence level (which is 

statistically pegged at 0.01. 0.05, or 0.1). The risk capital figures are often a key 

derivative of sophisticated institutional statistical modelling. The top management and 

board risk-related committees are responsible for setting the time and significance 

level when the VaR methodology is used to calculate institutional risk capital. The 

board will thus approve the risk capital calculations.  

Risk capital serves four purposes (Hull, 2021; GARP, 2024d). A bank’s risk capital 

amount serves to fund approved projects and to cover the risk assumed. Banks have 

the advantage of enjoying higher financial leverage ratios, than other industries such 

as manufacturing and mining, since the financial firms can leverage to a greater extent 

at more affordable hurdle rates without the need for more equity capital from the 

financial markets (Bodie et al., 2019; Chance, 2019; GARP, 2024a). Banks, for 

example, can trade debt instruments and take deposits. In the banking fraternity, the 

debt-to-equity ratio, and capital structure outlook can be 20 to one in comparison with 

two to one for the industrial (manufacturing) companies. The financial services firms 

engage in activities such as issuing financial derivatives and ancillary obligations 

which need less funding and capital outlays. These activities are covered by the bank’s 

risk capital. Risk capital must be included in accounting for every project to enable 

accurate profit computations from a risk-adjusted performance perspective. Pertaining 

to the over the counter (OTC) activities, the banks monitor related party or counter 

party risk. A financial concern with an unfavourable credit rating may struggle to raise 

funds in the financial markets. A healthy and stable credit rating outlook is a vital cost 

for the banks. Financial services firms employ advanced technological platforms to 

manage complex financial instruments in the derivative markets. The statement of 

financial position for banks is reasonably liquid but it is highly volatile due to the 

dynamic risk profiles of the financial services industry. The independent external 

reviews of a bank’s credit ratings are highly sophisticated to maintain since the risk 

profile are constantly changing within limited time frames (Rose et al., 2019; Saunders 

et al., 2024; Kaplan Schweser, 2023c; GARP, 2024c, 2024d).  

A bank that maintains a healthy level of risk capital coupled with a mature and robust 

ERM culture enables the institution to sustain a favourable credit rating since the bank 
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can demonstrate financial resilience and integrity to its key stakeholders. Finally, 

financial institutions experience intense rivalry thus squeezing the profit margins. 

Some banks prefer to hold optimum risk capital amounts since the amount held is not 

subject to any repayment obligations. Thus, risk capital serves as a shield during 

periods of catastrophic, worst-case events and crises.  

2.4.1 The significance of risk capital  

Risk capital matches the allocation of capital with the risk exposures inherent in 

chosen investment projects. Risk capital provides a financial cushion from both 

expected and unexpected losses during times of extreme crises (Crouhy et al., 2014, 

Bodie et al., 2019; GARP, 2024d). Risk capital is used for assessing performance and 

it guides the compensation decisions across functional lines, venture capital decision 

making, and for designing pricing structures (GARP, 2024d). 

The concept of risk-adjusted performance meshes with the recommendations of the 

BCBS that commenced with the Basel I Accord of 1988. The latest Basel III 

recommendations have since been codified into the regulatory and legal frameworks 

globally (Chance, 2019; Marozva & Makina, 2020; Hull, 2021; GARP, 2024d). RAROC 

is an essential economic performance measurement criterion. The CAMELS-based 

performance measures, such as CAR, and asset quality as well as financial market-

based measures, are also employed to gauge bank performance. The RAROC 

economic metric is rarely used owing to the technical complexity and inherent difficulty 

of arriving at mathematically (statistically) verifiable figures (Hoang & Dempsey, 2019; 

Hull, 2021, GARP, 2024d). According to GARP (2024d), in an accounting sense, 

RAROC is computed thus: 

[Net income – expected loss] / qualifying economic capital] or 

Expected risk-adjusted net income / qualifying economic capital 

The economic capital portion of the equation is the bank’s optimal approximation of 

the risk capital amount required to meet unexpected losses within a specified 

confidence level, usually pitched at 95% or higher (GARP, 2024d).  



 20 

2.4.1.1 How risk capital is measured in banks 

Risk capital is calculated using various methodologies and indicators (metrics) to 

calculate potential losses under severe economic scenarios. The techniques are 

employed thus: 

Economic capital: The total bank capital portion required to provide a financial cushion 

against unexpected losses over a specific time horizon, generally a 12-month period, 

at a specified significance level such as 0.01, 0.05, or 0.1. Economic capital is 

computed using a bank’s internal models that encapsulate market, credit, operational, 

and ancillary factors. 

Regulatory capital under the Basel III Framework specifies the capital requirements 

based on three pillars. Pillar one specifies the minimum capital requirements such as 

risk-weighted assets (RWA). Pillar two focuses on the supervisory review process, 

specifically the internal capital adequacy assessment process (ICAAP). Pillar three 

relates to the market discipline relating to corporate disclosure obligations for 

transparency requirements. The common equity tier one (CET 1), tier one, and tier two 

capital are the main elements of regulatory capital (GARP, 2024a).  

Value at risk (VaR) calculates the bank’s maximum potential loss over a specified time 

horizon at a given significance level such as 1%, 5%, or 10%. A major problem with 

VaR is that it ignores the amount and magnitude of losses beyond the VaR limit 

(threshold). On the other hand, conditional VaR (CvaR) also known as expected 

shortfall, computes the mean loss beyond the VaR limit, thus further enhancing the 

VaR methodology (GARP, 2024d; Kaplan Schweser, 2023a). Thus, VaR relates to the 

loss threshold that the bank estimates to not be exceeded in a specified timeframe at 

a given significance level. 

Economic value added (EVA): briefly elucidated in the methodological chapter, 

measures the bank’s value creation capability by comparing net operating profit after 

tax to the hurdle rate or to the cost of capital. EVA determines whether the bank is 

generating returns more than its hurdle rate (Crouhy et al., 2014; GARP, 2024f).  

Stress testing and scenario analyses are employed by financial institutions to 

approximate capital requirements under extreme but plausible economic scenarios 

such as financial crises and foreign exchange rate shocks. Prudential regulatory 

authorities such as the US Federal Reserve (US Fed) and the European Central Bank 
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(ECB) have made financial stress tests a legal requirement to ensure financial stability 

and resilience.  

Risk-weighted assets indicate the total enterprise risk exposure by allocating different 

risk weights to assets based on their riskiness depending on the risk appetite and 

tolerance of the bank. Logically, higher-risk assets need more capital buffers to 

compensate for potential losses (Kaplan Schweser, 2023a). 

The financial leverage ratio is a non-risk-adjusted metric for capital adequacy 

computations computed as Tier 1 capital divided by the bank’s total assets thus 

ensuring that the financial institution reserves and aligns with the minimum capital 

requirements commensurate with the total bank risk exposure (Chance, 2019). 

The Internal Ratings-Based (IRB) approach is employed by sophisticated banks to 

approximate risk capital by allocating probabilities of default (PD), loss given default 

(LGD), and exposure at default (EAD) to a bank’s credit exposures (Crouhy et al., 

2014; Hull, 2019; GARP, 2024a). 

2.4.2 Risk-adjusted performance measures  

Risk-adjusted performance measures (RAPMs) are employed by banks to gauge 

financial performance while accounting for the assumed risks. The generally accepted 

RAPMs are: 

2.4.2.1 RAROC  

RAROC enables the banks to efficiently allocate capital across various strategic 

business units (SBUs) and functions. This measure is computed by subtracting the 

adjusted net income from the total risk assumed, then dividing by the bank’s economic 

capital portion (Crouhy et al., 2014; Kaplan Schweser, 2023d). Banks use RAROC to 

improve the efficiency of capital allocation. RAROC measures whether an SBU, 

investment or venture is producing adequate returns commensurate with the level of 

risk assumed by the bank. 

𝑅𝐴𝑅𝑂𝐶 =  
Risk − Adjusted Return(RAR)

Economic Capital (EC)
 

where 𝑅𝐴𝑅 = Net income - expected losses - capital costs, 𝐸𝐶 = capital for covering 

probable losses commensurate with the level or amount of risk. 
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If 𝑅𝐴𝑅𝑂𝐶 > weighted average cost of capital (WACC), the project or SBU reflects 

superior performance. If RAROC <WACC, the investment shows inferior performance 

and should be discontinued.  

2.4.2.1.1 Risk-adjusted return on risk-adjusted capital (RARORAC) 

RARORAC is an enhancement of the RAROC that evaluates both allocated and 

required capital. RARORAC measures performance while ensuring adequate capital 

allocation (Kaplan Schweser, 2023d). It is an amelioration of RAROC that adjusts 

returns and capital for risk, and it is used to compared SBUs and projects on a risk-

adjusted basis for capital apportionment and performance evaluation.  

𝑅𝐴𝑅𝑂𝑅𝐴𝐶 =  
Risk − adjusted return

Risk − adjusted capital
 

where risk-adjusted return = net income – expected losses – risk-related cost, risk-

adjusted capital = capital portion needed for unexpected losses in line with economic 

or regulatory capital models. 

2.4.2.2 Return on risk-weighted assets (RORWA)  

RORWA is a Basel regulatory indicator employed to gauge risk-adjusted performance 

by measuring profitability in relation to risk-weighted assets particularly market, credit, 

and operational risks. RORWA is computed dividing net income over total bank risk 

assumed less risk-weighted assets (Chance, 2019; GARP, 2024d). 

𝑅𝑂𝑅𝑊𝐴 =  
Net income

RWA
 

where net income = profit after taxes and provisions, RWA = assets adjusted for risk 

in line with leading practices such as Basel III. 

2.4.2.3 Sharpe performance index (SPI)  

𝑆𝑃𝐼 =
𝐸(𝑅𝑖) −  𝑟

𝑖

  

where: 𝐸(𝑅𝑖) and 𝑖 are the expected return and risk level or standard deviation 

respectively for a given portfolio under specified rates of return (GARP, 2024d). An 

SPI greater than the gradient of the Capital Market Line (CML) denotes superior 

performance, while an SPI less than the CML indicates inferior performance. 
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Similarly, the Sharpe ratio = (portfolio return – risk-free rate)/(total bank risk or 

standard deviation of portfolio returns.) A greater Sharpe ratio denotes superior risk-

adjusted performance. The Sharpe ratio computes the volatility pertaining to the 

excess return per unit of total risk. The measure is commonly employed by asset 

managers to evaluate the performance of investment strategies for various fund 

buckets under management. The Sharpe ratio is calculated by subtracting the risk-

free rate from the portfolio return and dividing by the standard deviation of returns 

(Bodie et al., 2019; Rose et al., 2019; Saunders et al., 2024; GARP, 2024d). 

2.4.2.4 Treynor performance index (TPI)   

𝑇𝑃𝐼 =
𝐸(𝑅𝑖) −  𝑟


𝑖

 

where 𝐸(𝑅𝑖) is the expected rate of return, 𝑟 is the risk-free rate, and 
𝑖
 is the 𝛽 of the 

asset. TPI is similar to SPI since both metrics utilise calculates E(R i) – r, which is the 

risk premium per unit of risk. The distinguishing feature is that SPI uses the standard 

deviation while the TPI employs the β of the portfolio (Chance, 2019; GARP, 2024d). 

In portfolio management, β is a generally accepted risk measure for portfolios that are 

well diversified (Bodie et al., 2019). The assumption of equilibrium conditions holds 

that TPI will be the same across all risky assets and identical to the excess expected 

return on the market portfolio E(Rm) – r, referred to as the alpha measure. The 

axiomatic rule that applies is any TPI more than E(Rm) – r is deemed to have a positive 

alpha, thus denoting superior performance while a TPI less than alpha equates to 

inferior performance. 

The Treynor ratio gauges the excess return per unit of systematic (non-bank specific) 

risk (i.e. β or market risk). The Treynor ratio equals portfolio return less the risk-free 

rate divided by the bank’s β. The ratio gauges bank performance across portfolios 

exposed to market risk (Kaplan Schweser, 2023d). 

2.4.2.5 Jensen’s performance index (JPI) or Jensen’s alpha () 

The Jensen’s Performance Index (JPI) is similar to TPI in the sense that the metrics 

assume that the investors have well-diversified assets and portfolios. 

Jensen’s   is given by: 

 =  𝑅𝑝  −  [𝑅𝑓  +  ( 𝑅𝑚  − 𝑅𝑓] 
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where  = variation between the actual portfolio return and the CAPM estimated 

return, 𝑅𝑝 = portfolio return, 𝑅𝑓 = risk-free rate, 𝑅𝑚 = market return, and  = portfolio 

beta (gauges portfolio sensitivity in relation to market volatility. 

To recap and reference the CAPM model, the term 𝑅𝑝  −  [𝑅𝑓  +  (𝑅𝑚  − 𝑅𝑓] is the 

portfolio expected return per the CAPM. A positive Jensen’s  means that the portfolio 

outperformed the expected return. A negative Jensen’s  reflects inferior performance 

with reference to the CAPM benchmark. 

2.4.2.6 Sortino ratio (SR)  

The Sortino ratio is similar to the Sharpe ratio, but it hinges on the negative volatility 

or downside risk. However, the ratio is utilised when downside volatility is more 

appropriate than total volatility. The Sortino ratio is calculated by subtracting the risk-

free rate from the portfolio return and dividing by the downside standard deviation 

(GARP, 2024d). The SR and SPI metrics are both risk-adjusted performance 

measures used in asset and portfolio performance measurement. 

The SR mathematical notation is given by: 

𝑆𝑅 =
 𝑅𝑝 −  𝑇

√(
1
𝑁) ∑ 𝑚𝑖𝑛(0, 𝑅𝑃𝑡𝑛 − 𝑇)2𝑁

𝑡=1

 

where 𝑅𝑝 is the portfolio return. The denominator is the standard deviation of returns 

below the target. T is the benchmark target or the investment option’s required rate of 

return (lowest acceptable rate of return), which can be aligned to the risk-free rate or 

to an appropriate benchmark figure for the cost of capital. 

Intriguingly, the SPI and TPI metrics adjust for performance relative to the return on a 

risk-free asset. On the other hand, the SR metric adjusts for performance with 

reference to an agreed-upon client performance level of return. In portfolio 

management, the SR indicator is highly recommended and regarded as more useful 

than the SPI and TPI metrics (GARP, 2024d). 

2.4.2.7 Information ratio  

The Information Ratio (IR) like the aforementioned ratios compares performance 

based on set benchmarks. IR uses the Tracking Error (TE) to compute the variance 

between the returns on a portfolio and a set performance standard. 
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Mathematically IR is given by: IR = Average active return / TE, where TE equates to 

the difference between the portfolio return in focus and the return on the performance 

standard required by the client (GARP, 2024d). 

2.4.3 Overview of linear versus nonlinear models and portfolios 

According to GARP (2024e), the linear portfolios are linearly affected by the dynamic 

volatility in the numbers of its underlying variables. Illustratively, a linear portfolio 

comprises of 1 000 shares valued at USD 100 each. The change in portfolio value 

(𝜕P) is linearly dependent on the change in the share price (𝜕S), thus: 𝜕P = 1000𝜕S. 

Since the portfolio value is USD100 000 if 𝜕r is the share return, the previous equation 

transforms to 𝜕P =100 000 𝜕r. 

Conversely, the portfolios composed of highly sophisticated assets are not necessarily 

linear. Illustratively, a portfolio comprising of a call option on a share, which is the 

payoff from the option is nonlinear. If the final share price is less than the strike 

(exercise) price, there is no payoff (i.e. zero). When the share price S is greater than 

the exercise price X, the payoff equates to S - X. Before maturity, the option price 

similarly mimics a nonlinear function of the share price, implying that a nonlinear nexus 

exists between a change in portfolio value and the change in share price (GARP, 

2024b; Kaplan Schweser, 2023d). 

2.5 Credit risk measurement and management 

Credit risk measurement and management has become a strategic agenda at banking 

institutions (Colquitt, Hoyt, & Lee, 1999; Colquitt, 2007; GARP, 2024e). The emphasis 

on credit risk measurement was exacerbated by Basel II and III regulatory reforms to 

bolster credit risk controls at financial institutions due to a more sophisticated financial 

risk landscape ensuing before, during and after the GFC of 2007 to 2009 (GARP, 

2024a). Financial institutions quantify and manage credit risk in various ways. Credit 

structuring by banks where lenders reduce credit risk by requiring collateral or 

including covenants in legal contracts with counterparties is a common approach for 

managing credit risk. Banks also place credit limits on their enterprise exposure 

commensurate with the credit ratings. The financial institutions also try to limit indirect 

credit exposure to either a single or multiple counterparties with no direct legal 

covenant. The common credit risk mitigants available to banks include credit 

derivatives such as credit default swaps, netting, the use of special purpose vehicles 
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(SPVs), credit VaR, credit guarantees, the use of credit rating agencies to gauge client 

credit quality, credit migration, the use of collaterals, discriminant analysis, marking to 

market, linear probability and logit models, term structured based methods, option 

models (such as the options pricing model) and covenant or credit limits as well as the 

restrictions pertaining to the terms of the covenant. 

Credit risk measurement aims to compensate the lender for the assumed risks to 

maximise earnings and profitability, stakeholders, including shareholder value. New 

opportunities in corporate and commercial lending are attached to different forms of 

risks especially in syndicated loans, projects, as well as structured, and leverage 

finance (Kaplan Schweser, 2023c). The banks limit credit risk exposure by 

neutralising, transferring, or eliminating the risks that result in losses. Securities 

arbitrage is a technique where traders profit from price variations (buying low and 

selling high). Optimal credit risk management should prioritise credit risk drivers with 

a programme that reduces the magnitude of credit risk exposure, coupled with an 

effective credit granting process (GARP, 2024e). A key component of credit risk 

measurement is the computation of expected loss (EL). A bank’s EL is the average 

losses that are expected to occur over a given time horizon, in the normal course of 

business based on the historical credit default rates.  

Expected loss = [Probability of default (PD) × Loss given default (LGD) × Earnings at 

default (EAD)]. 

Conversely, unexpected loss (UL) mostly occurs under highly unfavourable economic 

scenarios and a significant impact on the bank’s credit portfolio and overall 

performance. EL is the mean of a credit distribution function while UL is the standard 

deviation of the distribution that calculates the risk or highest plausible loss at a 

specified statistical significance level such as one, five, or ten percent. The UL amount 

also encapsulates the capital portion that serves as a financial buffer in the event of 

extreme credit losses. The lending institutions compute both EL and UL by employing 

simulation techniques such as Monte Carlo to evaluate the worst-case scenarios 

under which the losses may occur. 

𝑈𝐿 = √𝑝 − 𝑝2 × 𝐸 × 𝑆, alternatively, thus: 𝑈𝐿 = √𝑃𝐷 × (1 − 𝑃𝐷 × 𝐸𝐴𝐷 × 𝐿𝐺𝐷 
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where 𝑝 is the probability that a credit loss could occur or not occur, and it includes 

various scenarios that a borrower might face. E is the actual loss that occurs for the 

EAD, and S is the severity of the loss for LGD.  

2.6 Market risk measurement and management 

According to Chance (2019), market risk is the risk of changes in the price of interest 

rates, equities, foreign exchange, and commodities. Corporations use derivative 

markets and instruments to manage a set of increasingly complex financial risks. 

2.6.1 Forward markets 

According to Chance (2019) and GARP (2024b), the forward markets are the least 

comprehended of the melange of derivative markets. In a departure from futures 

contracts (which are standardised), the forward markets are a rare, niche segment of 

the financial markets. The forwards and futures markets play a similar role as they 

provide a financial risk management platform in which a party can commit to the future 

purchase or sale of an asset at a set price without the immediate obligation of paying 

any cash until the asset is delivered, purchased, or sold. The forward contracts are 

distinct from the futures markets in that the forward contracts are privately held 

transactions, and they are tailor made, thereby allowing customisation and personal 

structuring of the contract based on individual preferences. Conversely, the futures 

contracts are standardised and may have different specifications from those that are 

expected by a contracting party. A key attribute of the futures contracts is marking to 

market that culminates in the creation of interim cash flows that can result in 

imperfections in a hedge transaction engineered not to hedge interim events but to 

hedge specific events at a given date. The other advantage of forward contracts is the 

provision of secrecy coupled with minimum prudential regulatory supervision and 

oversight. In essence, forward contracts are generally designed for specialised clients, 

particularly large corporations and institutions with specific target dates, underlying 

assets and specified risks that they plan to take or minimise by agreeing to a 

transaction without an upfront cash outlay. 

2.6.2 Futures markets and exchanges 

The classic risk management theory posits that the derivative markets provide price 

discovery and serve as significant financial risk management tools. The derivative 

markets make the market for underlying assets more efficient, and allow trading at low 
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transaction costs (Chance, 2019; Kaplan Schweser, 2023a, 2023b; GARP, 2024b). 

These attributes are also characteristic of futures markets, specifically price discovery. 

The futures contracts and exchanges provide preset standardised contracts thus 

rendering an efficient, organised liquid market where traders can open and close 

trading positions without worrying about holding trading positions to expiration. 

However, not all futures contracts have a high degree of liquidity since an open 

position can, however, be closed on the futures exchange of origin. The futures 

contracts are guaranteed against credit losses. Specifically, if a counterparty fails to 

honour contractual obligations, and thus defaults, the clearing house pays. It is 

essential to note that no clearing has ever defaulted. Thus, within this controlled risk 

context, a party can lock in a future price or rate without concerns of the credit quality 

of the counterparty. Contrastingly, forward contracts are susceptible to default risk, 

although they command the merit of tailored transactions (Crouhy et al., 2014; 

Chance, 2019; Kaplan Schweser, 2023c, 2023i). 

2.6.3 Option markets 

Option markets, like futures markets and exchanges, provide price discovery and risk 

management, thereby enabling underlying assets to trade in efficient markets, and 

ensuring trading at low transaction costs (Bodie et al., 2019; Rose et al., 2019; 

Saunders et al., 2024; GARP, 2021a). However, the options offer further advantages 

that are not offered by other forms of derivatives. For instance, the forward and futures 

contracts have bidirectional payoffs, thus implying that they have a potential for a 

significant gain in one direction and a significant loss in another direction. The forward 

and futures contracts have the advantage of there being no need for an upfront cash 

outlay. Conversely, the options require a party to pay cash upfront to limit the loss in 

a given direction. Thus, the options have unidirectional payoffs which is an incentive 

to an option holder. The option writers have the incentive of an upfront cash payment 

in return for the assumption of risk of the unidirectional payoff. An option writer can 

assume the risk of a potentially large loss unmatched by the potential for a large gain. 

The potential for a gain is small, but for this risk the option writer receives cash in 

advance. Options are an excellent tool for managing financial risk. For instance, a 

protective put can shield a position from loss by paying off when the value of the 

underlying is down. The futures contracts provides price discovery while the options 
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provide volatility discovery which helps the investors to evaluate the volatility of the 

underlying asset.  

2.6.4 Swap markets   

In financial terms, the swap market is very large, comprising of dealers and end users 

dealing in tailored transactions involving many payments. The interest rate swaps 

reflect the advantage of swap instruments for managing interest rate risk. Plain vanilla 

interest rate swaps rarely require complex technology, sophisticated computational 

skills, or advanced financial know-how beyond what exists in ordinary corporate 

treasury functions, thereby making them very easy to use and understand (Chance, 

2019). Interest rate swaps can be used as viewed, as set or as a pair of loans, used 

by the firms as an ordinary and effective instrument for borrowing and lending money. 

Many corporations have stringent controls on the use of options and futures but can 

substantiate the use of swaps as simple loan variations. The interest rate swaps are 

highly customisable instruments highly similar to the fixed and floating rate loans that 

are frequently used by the firms (GARP, 2024a). Many firms access lines of credit and 

combine with swaps from the onset of the deals. However, some dealers have 

exploited the attractiveness of swaps through unethical, aggressive 

commercialisation, particularly in the case of complex exotic swaps. Some firms have 

shifted from ethical and good risk management into speculation on complex financial 

risks that are well beyond their understanding. In essence, swaps provide an effective 

mechanism for managing the risk associated with a series of transactions, providing a 

portfolio approach comprising of a set of financial risk management tools all bundled 

into one (Kaplan Schweser, 2024a).  

2.7 Operational risk measurement, management and resiliency 

Operational risk is a form of non-financial risk, relating to the risk of a firm’s failed 

internal business processes, human error, information systems, external scenarios as 

well as events such as floods and hurricanes (Chance, 2019). This risk type emanates 

from computer failures including cyber security incidents such as bugs, viruses, and 

hardware problems, people failures or errors, as well as external events such as 

natural disasters and terrorist actions. The firms use derivative instruments and 

insurance contracts such as cyber insurance to manage operational risk. Corporations 

use a board approved operational risk management framework, policy strategy and 

implementation plans to provide an effective operational risk and opportunity response 
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mechanism (Blunden & Thirlwell, 2010; Chance, 2019; GARP, 2024e). The financial 

institutions employ various tools to measure and manage operational risk, including, 

inter alia risk and control self-assessment, loss data history for events and losses, key 

risk indicators, key control indicators, regular RAs, monitoring and reporting to 

management and the BoD, operational risk modelling, strategic financial stress testing, 

scenario planning and analyses. Companies, in addition, employ various mitigation 

and combined assurance initiatives such as business continuity management, 

including disaster recovery planning, testing, exercises, validation and maintenance, 

internal and external audit engagements, outsourcing arrangements, people risk 

management, including arrangements for succession planning as well as reputational 

risk measurement and management (Blunden & Thirlwell, 2010; Chance, 2019; 

GARP, 2024e). 

2.8 Theories on bank performance 

The theories on bank performance provide a framework from which to conceptualise 

and understand how banks measure and manage performance. The section above 

defined ERM, as well as the value of a risk-adjusted performance measurement and 

management system. The most well-known bank performance theories are divided 

into two main types, namely the market power theory and the efficient structure theory 

(Ferrouhi, 2018). Specifically, the market power models include the Structure Conduct 

Performance (SCP) model, the Cournot model, and the Iwata model (1974), while the 

efficiency models include the X-efficiency model, scale and scope economies, and the 

efficiency hypothesis.  

2.8.1 Market Power (MP) Theory  

This theory was developed by Mason (1939), who is widely known for creating the 

foundation for the SCP theory and propounds that market structural factors are the 

key determinants of bank performance. Bain (1950, 1951, 1956), a student of Mason’s, 

extended Mason's work to bolster the market power theory. The MP hypothesis further 

suggests that the interplay of market forces of supply and demand culminate in 

increased firm value and earnings (Nkegbe & Ustarz, 2015). The MP model adds that 

the banking firms with greater proportions of market share and a well-diversified 

investment portfolio are in a much better position to earn supernormal profits in 

monopolistic environments (Ongore & Kusa, 2013). Thus, the banks that have a 

disproportionately large market share offering as well as highly competitive products 
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and services can lead the market in terms of pricing, which culminates in improved 

and better earnings and abnormal profits over the rest of the competition (Fu & 

Heffernan, 2009; Ferrouhi, 2018). This model argues that the banks that have larger 

market power can generate more earnings by setting higher interest rates on loans 

and attractive rates on deposits. Thus, both market concentration and competition are 

key factors under the market power model.  

The underlying assumption of the market power theory is that the firms play a 

significant role in influencing pricing across the industries under the markets 

characterised by perfect competition. This phenomenon is made possible by various 

product offerings, as well as monopolistic and oligopolistic forces (Joof, 2019;). The 

theory assumes that there are high barriers to entry due to high regulatory 

requirements, the required high initial capital outlay, and customer loyalty to the 

existing firms. There is also a significant price elasticity of demand since companies 

set prices above the marginal costs without the risk of losing customers. Some firms 

enjoy market dominance within monopolistic and oligopolistic environments. The firms 

have the advantage of setting production and price levels where marginal revenue 

equals marginal cost. The firms also enjoy differentiated product offerings with high 

customer loyalty. The theory assumes that there are very few substitute product 

offerings, which can result in firms charging higher prices without the risk of losing their 

customer base. The above assumptions create an uncompetitive environment where 

a few firms have the liberty to charge exorbitant prices on uncompetitive products, 

resulting in stifled competition (Bodie et al., 2019; Rose et al., 2019; Saunders et al., 

2024).   

A derivative of the market power theory termed the Competition-Stability Hypothesis 

(CSH) contends that the banks that have larger market shares earn supernormal 

profits by charging high interest rates in monopolistic and oligopolistic markets. The 

higher interest rates increase the incidence of higher default rates and accentuate the 

moral hazard phenomenon by allocating scarce resources to high-risk investment 

projects, further increasing bank exposure (Boyd & De Nicolo, 2005; Bhudhathoki et 

al., 2024). This hypothesis posits that the banks that operate in highly concentrated 

market segments can set exorbitant prices without regard for the cost efficiencies and 

cost management strategies that, in turn, stifle healthy competition (Berger & Hannan, 

1998; Bhudhathoki et al., 2024). In a divergent empirical postulation by Yuan, Gu, 
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Yuan, Lu, and Ni (2022), the banks that operate under the efficiency philosophy or 

paradigm in highly competitive markets focus on improved production methods, cost 

efficiency and set competitive prices for high-quality products and services, which 

bolsters bank profits and stability. In a similar light, the banking executives may not 

deem it imperative to adopt a cost-conscious approach, resulting in excessive cost 

outlays in the rapidly consolidated financial services sector. The high levels of rivalry 

may ignite reduced interest rates, thus providing a cushion for borrowers and an 

amelioration in bank stability (Jiménez, Lopez, & Saurina, 2013; Bhudhathoki et al., 

2024). The Competition Fragility Hypothesis (CFH) posits that operating in markets 

with high rivalry strive to obtain customer deposits and loans from the limited pool of 

clients, which increases the moral hazard problem, thus urging banks to deliberately 

increase or breach their risk appetite and tolerance limits to assume more risk. The 

intense rivalry among the firms forces the banks to accept more risk due to reduced 

market power, thin profit margins and brand equity (Berger, Klapper, & Turk-Ariss, 

2009; Bhudhathoki et al., 2024). 

Greater bank rivalry culminates in curtailed profits in uncompetitive, monopolistic and 

oligopolistic environments, thus devaluing the franchise. At an industry level, as the 

franchise value decreases, related insolvency losses also decline thus urging the 

banks to increase their risk appetite and tolerance limits. Yuan et al. (2022) contend 

that the increased risk-aggressive attitude further accentuates the bank’s risk 

exposure. Highly competitive lending markets ordinarily lead to reduced interest rates, 

thus reducing the cost of borrowing funds and lesser default rates, which bolsters 

financial stability. On the other hand, the greater rivalry in deposit markets encourages 

the banks to offer higher and more attractive premiums on customer deposits for both 

on-demand and fixed-term (Bhudhathoki et al., 2024; GARP, 2024a, 2024b). This 

phenomenon culminates in a rise in the cost of obtaining funds for banks, which 

increases the cost base and erodes profits, further nudging the banks to take greater 

risks and triggering financial instability (Bhudhathoki et al., 2024). 

The recent empirical study on the two versions of the market power theory, the CFH 

and the CSH, offers new insights into the theoretical framework for bank stability and 

performance (Bhudhathoki et al., 2024). The two theories offer divergent elucidations 

on the correlation between bank competition as well as bank fragility and performance. 

In the same light, the contemporary empirical studies revealed direct and indirect 
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relationships between bank competition and bank fragility across all financial market 

modes. In an East Asian empirical study on the commercial banks from 2004 to 2014 

by Phan, Anwar, Alexander, and Phan (2019), the competition was observed to impact 

bank stability inversely, thus aligning with the propositions of CFH. Higher levels of 

rivalry in the financial services sector can lead to reduced interest income and higher 

credit default rates on non-performing loans through reduced borrowing rates and 

attractive lending terms and conditions (Bhudhathoki et al., 2024). A related study by 

Misra and Coccorese (2022) from 2005 to 2019 that investigated the effects of 

dominant market position on bank financial stability observed higher efficiency to have 

a positive impact on financial stability, thus supporting the CFH proposition. The same 

study also revealed that the Indian banking firms obtained a higher percentage of the 

market share by employing cost management strategies than by hefty price increases, 

with larger financial institutions enduring constraints despite the natural scale 

economies. In a related Ethiopian study that employed the Generalised Method of 

Moments (GMM) methodology by Yitayaw, Mogess, Feyisa, Mamo, and Abdulahi, 

(2023), bank concentration exhibited an inverse correlation with bank stability and thus 

corroborated the competition-fragility hypothesis. The findings were similarly 

confirmed by Tan and Floros’s (2014) study, which also revealed that greater bank 

rivalry culminates in a systematic risk in the form of reduced new worth, heightened 

risk-seeking attitude, and higher incidence of bankruptcy and insolvency. In the 

Eurozone, a recent study by Ferreira (2023) found that competition negatively 

impacts the stability of European financial institutions. 

In the Southeast Asian market, Islam, Ebenezer, Sobhani, and Shahriar’s (2020) study 

utilised the GMM methodology to investigate the effects of product market rivalry on 

bank stability by examining over 60 banks across five countries from 2009 to 2017. 

The study observed that bank competition had a positive correlation with financial 

stability, thus corroborating the competition theory to posit that the banks with greater 

market power can significantly reduce the probability of bankruptcy. The empirical 

findings were also confirmed by Nguyen, Nguyen, Le, and To’s (2023) Vietnamese 

study which showed that bank rivalry exhibits a direct impact on bank stability and 

performance. In the divergent empirical findings by Agoraki, Delis, and Pasiouras 

(2011), it was found that competition had an inverse association with bank stability. 

The scholars contend that the banks with greater market power tend to adopt a 
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conservative, risk-averse attitude to risk-taking, thus substantially curtailing default risk 

to ameliorate the bank’s financial health and sustainability progressively. 

Albaity, Mallek, and Noman’s (2019) empirical analysis examined the financial stability 

of about 20 banks in the Middle East and North Africa (MENA) region, employing a 

dataset from about 300 banks from 2006 to 2015 using the two-step GMM technique. 

The study revealed that the banks that operate in low-rivalry markets reflected greater 

profitability coupled with a lower incidence of insolvency and default risk. The study 

uncovered that the fragility of Islamic financial institutions in the aforementioned 

market was highly positively correlated with bank fragility than their conventional bank 

counterparts. 

Contemporary empirical evidence reflects divergent scholarly results on the nexus 

between bank competition and bank risk exposure. A number of scholars support the 

competition-stability hypothesis (Albaity et al., 2019; Islam et al., 2020; Nguyen, et al., 

2023), while others align with the competition-fragility hypothesis (Ferreira, 2023; 

Yitayaw et al., 2023).  

The market power theory is further subdivided into two theories, which are the SCP 

model and the Relative Market Power (RMP) model. The SCP theory was developed 

from the neoclassical view of markets (Shaik, Allen, Edwards & Harris, 2009). 

According to Ahokpossi (2013), there is a direct link between the performance of 

banking firms (in terms of earnings, pricing structure, and product superiority) and the 

market conduct factors such as the nature and amount of market players and entry as 

well as exit restrictions to specific industries. 

The RMP theory posits that bank profitability depends on market share. The underlying 

theme of this proposition is that only large financial service firms with well-diversified 

investment portfolios can significantly influence prices and enhance profit margins 

(Kristianti & Yovin, 2016). 

The two preeminent scholars who popularised the SCP theory were Chamberlin 

(1933) and Robinson (1969), who provided the original theoretical underpinnings. 

Further scholarly contributions were made by Mason (1939), who expanded the theory 

during the two decades spanning the 1930s and 1940s. Bain (1956) subsequently 

provided empirical applications of the model (Ferrouhi, 2018).  
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The SCP model enabled a paradigm shift and impetus into the empirical 

understanding of the workings of corporations. Mason (1939) and Bain (1950) devised 

the performance model of structure-driving hinged on the neoclassical model of the 

firm. The model argues that the concentration of the banking market results in 

bolstered market share, which improves earnings and profitability. The highly 

concentrated a bank market is, the lower the level of competitiveness. It thus implies 

that higher earnings and profits will accrue to banks situated in relatively less 

concentrated markets since they offer attractive offerings to their clientele, such as low 

deposit rates. 

Joof (2019) states that the behaviour and conditions in the industry dictate the 

competitive positions of firms, specifically relating to the barriers to entry and exit to 

the market as well as the number and magnitude of firms. The competitive 

environment forces firms to adopt better management and production techniques, 

which saves costs and enables customers to enjoy lower prices for quality and 

competitive products. Competitiveness enhances the quality of products and improves 

earnings, operational efficiency, effectiveness, and profits. Yuan et al. (2022) further 

state that increased rivalry in the banking industry urges banks to reduce operating 

costs and obtain more customers through enhanced product offerings at competitive 

prices, which improves bank profits and sustainability. 

The nature and behaviour of a market influence bank performance (Joof, 2019). Thus, 

Stigler (1964) further buttresses this proposition by stating that the well-established 

firms in the oligopolistic industries are able to maintain effective cost-management 

strategies in highly concentrated markets. The SCP model suggests that firm size and 

number synonymous with highly concentrated markets are determinants of firm rivalry 

in a market. 

In highly concentrated industries, there are low collusion costs, and firms exhibit 

ambiguous collusive behaviour. Thus, the collusion conducted by all banking firms in 

the industry in this phenomenon results in monopoly profits accruing to all firms (Fraser 

et al., 1972b). The SCP theory was popularised by scholars who employed data from 

manufacturing firms in the 1960s. The theory was introduced to the financial services 

industry by banking scholars in the 1960s and it gained momentum in the 1970s, which 

continued well into the 1980s and beyond (Haron, 1996; Joof, 2019). 
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Weiss’s (1974) scholarly work on the empirical literature review of the SCP hypothesis 

from 46 articles focused on the earlier studies by Bain (1951) and examined the 

empirical findings. The researcher revealed a direct relationship between profitability 

and market concentration. These insights were further employed in the financial 

services industry, specifically in the banking firms, to measure the impact of 

concentration on bank profits, focusing on local bank deposits excluding exotic 

payments (Hannan, 1979). The other used performance measures were interest rates 

on deposits, margin, and the prices charged for loans to the customers. In the 1970s, 

the effects of concentration on bank profitability gained momentum (Joof, 2019).  

According to Bhudhathoki et al. (2024), there are two opposing propositions: 

competition-fragility and competition-stability. Contemporary scholarly evidence 

shows that there is both a positive and an inverse association between bank 

competition and bank stability across all forms of financial markets. In a study by Phan 

et al. (2019), an inverse relationship was found between competition and bank 

stability. Financial services competitive forces can result in low-interest income and 

high non-performing loans by reducing the cost of borrowing due to relaxed credit 

policies (Bhudhathoki et al., 2024). In a related study on market power by Misra and 

Coccorese (2022), it was observed that more efficiency contributes to stability in 

support of the competition-fragility proposition. Yitayaw et al. (2023) as well as Tan 

and Floros’ (2014) empirical works reveal that bank competition had an inverse 

association with bank stability by employing the Generalised Method of Moment 

(GMM) two-step methodology. Ferreira’s (2023) study shows that competitive forces 

have a negative impact on the Eurozone banking industry. 

Gilbert's (1984) and Joof 's (2019) empirical studies postulate that a major hindrance 

in the scholarly work on bank market structure is the deficiency proposition, which 

attempts to elucidate the impact of regulatory demands on the correlation between 

bank earnings and market structural dynamics. Gilbert (1984) argues that technical 

complexities may emanate from the significant interplay between the legal and 

regulatory regimes and the specific commingling effect between bank concentration 

and shareholder value through earnings. 

The SCP model is also supported by Berger’s (1995) study, which stresses the effect 

of profitability on the rivalry (competitive pressure) among firms in the banking industry. 
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The study buttresses the modification effect of the financial services’ legal and 

regulatory reforms on the competition in the banking industry that scuppers effective 

pricing mechanisms in highly concentrated domestic banking markets. The failure to 

account for legal and statutory provisions in the competitive industry forces may 

culminate into intermittent fragility and a low correlation between market concentration 

as well as profitability. 

Other empirical literature, such as that by Bourke (1989) examined the factors 

influencing global bank profitability and revealed conflicting results. The study 

suggests that ROA and market concentration exhibit a moderately direct association. 

A positive association between profit and concentration was shown in Europe 

(Molyneux & Forbes, 1995), thus further bolstering the SCP theory.  

In the North American studies, the scholarly work by Neuberger (1998) in the US 

shows that most investigations on structural performance in the financial services 

industry employed bank concentration as a proxy for the domestic market to explain 

market structural dynamics. Molyneux, Lloyd-Williams and Thornton (1994), highlight 

the scarcity of data on micro and segment markets across Europe, thereby amplifying 

an increased focus and use of local industry markets data. A significant drawback of 

this technique is the failure to account for demographic factors for financial services 

firms situated across industries. The category of universal banks encompasses both 

large and medium banking firms with a global and national footprint. The SCP model 

has, however, not been tested in the Malaysian financial services landscape since the 

country lacks the key ingredients for effective, specifically segment banking data. 

The financial institutions can earn supernormal profits than those realised in less 

concentrated markets because they can offer low deposit rates and charge high 

premiums on the loans extended to customers, culminating in abnormal monopolistic 

returns (Ferrouhi, 2018). The outcome is expensive product and service offerings, 

which is unfavourable to clients. The model suggests that a good performance of the 

bank market which is synonymous with the thriving of an industry in delivering suitable 

product and service offerings to clients in certain niche markets, depends on the 

interactions between market players which also relates to a market structure based on 

the number of industry players, the barriers to entry, and the level of product 

differentiation. 
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The bank industry structure is directly related to the market forces of demand 

(including price elasticity and rate of growth) and supply (such as materials, direct 

labour and technology). Performance in the banking sector is thus attributed to the 

interplay between various stakeholders in the market, which in turn is reliant on a 

specific bank’s share of the total market (Ferrouhi, 2018).  

According to Shepherd (1983), who developed the Relative Market Power (RMP) 

theory, there is a high correlation between bank performance and market share. The 

theory suggests that large bank holding companies have significant financial 

capabilities and economies of scale to offer a plethora of products and are well 

positioned to dictate pricing regimes in the industry as well as alleviate their earnings 

and returns alike. Berger (1995) further amplifies the RMP model, stating that large, 

diversified banking corporations can thus earn abnormal profits in a monopolistic or 

oligopolistic market environment. Market power is determined by the respective 

market shares, which then dictate the market imbalances in the banking industry. 

A well-diversified banking firm enjoys a disproportionately larger market share than its 

competition and can charge a premium when designing its interest rate and pricing 

structure. This phenomenon results in a negative association between bank market 

concentration and value creation (Ferrouhi, 2018). 

The market power theory states that market dominance enables the firm to set higher 

prices in monopolistic and oligopolistic environments. Firms are price setters, not price 

takers, and abnormal or super profits are a culmination of anti-rivalry behaviour. In 

contrast, the next section discusses the efficiency structure theory, which focuses on 

the nexus between firm efficiency and profitability. The efficiency structure theory 

posits that the companies that have greater efficiency can be more profitable than the 

competition due to operational superiority and greater efficiencies as well as cost 

management strategies. The policy implications for the MP theory are an urgent need 

for market regulation to thwart exploitative behaviour, while the policy focus for the 

Efficiency Structure (ES) hypothesis is that more efficient firms must not be punished 

for their operational excellence and quest for continuous improvement by unnecessary 

government regulation that stifles enterprise clout and initiative. The MP theory and 

the efficiency structure hypothesis both advocate for operational strategic and 

operational success based on the tenets of free enterprise and dominating the market 
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through innovative management strategies such as cost consciousness to earn higher 

profits than the rival firms.  

2.8.2 Efficiency Structure (ES) Theory  

The ES theory was first put forward by Demsetz (1973) and later expanded by 

Peltzman (1977). According to Demsetz (1973), profits are not created by 

manipulating the forces of supply and demand, nor does profit emanate from collusive 

behaviour among the banking firms in specific industries as postulated under the SCP 

hypothesis. The scholar argues that abnormal profits can be achieved through 

calculated risk-taking and managing uncertainty in conjunction with luck and the innate 

executive and managerial capabilities of the bank in focus. Thus, the banking firms 

that have an advantage over their rivals are well placed to create, increase, and 

sustain the market share, thereby resulting in enhanced bank concentration in specific 

industries. 

The ES theory propounds that efficient banking firms earn more profits because they 

have greater operational and management efficiency, with more effective cost 

management strategies than the rival firms (Olweny & Shipo, 2011). Thus, the 

discrepancies in the bank profits across the banking industry are explained mainly by 

the efficiency factor (Ferrouhi, 2018). Similarly, the correlation between bank 

performance and industry structure is explained mainly by the efficiency of the specific 

in focus. The efficiency theories investigate the effectiveness of how banks distribute 

resources and manage costs. Banking performance is assessed by looking at 

indicators such as operational efficiency, and the scale economies (Ferrouhi, 2018). 

The ES theory is also divided into two models, namely, the X-efficiency model and the 

scale efficiency hypothesis. Leibensteinen (1966) developed the notion of efficiency-

X, which is the difference between the current and desired state of efficiency. The 

theory postulates that without strong competitive market forces, the banks are 

normally reluctant to effectively employ human, financial, and technical resources 

within the context of the industry environment. Thus, efficiency-X is the level of 

inefficiency exhibited in the firm's utilisation of scarce resources due to incorrect 

resource apportionment. The theory argues that the more efficient a firm is, the lower 

the costs incurred, thus resulting in more profits and vice versa. Larger, more profitable 

firms appear to have a higher share of the market, thereby leading to a higher degree 
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of market concentration, notwithstanding the correlations between firm profitability, 

performance, and industry concentration (Ferrouhi, 2018). 

The scale efficiency hypothesis proposes that all banking corporations have access to 

identical productive capacity and technologies, with the only distinction feature being 

the scale economies for individual market players in the competitive environment. 

Goldberg and Rai (1996) further note that under the assumption of generic or identical 

production approach, the banks with similar capacities in terms of production and 

management technologies can deliver optimal level scale economies. This 

assumption may only hold ceteris paribus. The banks that have homogeneous 

technological capabilities may continue to be profitable only up to a certain level since 

new entrants and scale diseconomies will eventually set in. The ability to optimally 

charge at a level where marginal cost equals marginal revenue may prove elusive 

under free market conditions. 

The ES model proposes that the well-developed banking firms with high operational 

effectiveness and efficiency can secure, increase, and sustain market share and firm 

value and are more profitable than rival the firms (Joof, 2019). This phenomenon 

technically resembles the market power theory since the key outcome is still market 

dominance, whether based on operational efficiency (ES theory) or on monopolistic or 

oligopolistic conditions (market power). The efficiency factor, therefore, leads to 

increased concentration as the firms consolidate gains and plough back retained 

profits to garner even more clientele over the rival firms. The ES hypothesis further 

propounds that effective management and leadership capabilities are assumed to 

transform into reduced total firm costs, thus culminating into a direct correlation 

between bank concentration and earnings. The ES model attempts to provide 

commensurate insights with the SCP hypothesis depicting the relationship between 

earnings and concentration. 

Tran, Nguyen and Nguyen (2022) reveal that reduced rivalry inversely affects bank 

stability, thus leading to reduced profits and more fragility. Yitayaw, Mogess, Feyisa, 

Mamo and Abdulahi (2023) state that bank stability has a positive effect on bank 

performance, while Diab, Marie, Elgharbawy and Elbendary (2023) found a positive 

nexus between the cost-to-income ratio and bank stability. In Ghana, Sarpong and 
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Idun (2024) reveal that information sharing affects financial resilience positively, but 

the cost-to-income ratio has a negligible effect on non-bank-specific risk. 

Joof (2019) states that firm concentration is directly caused by forces of rivalry within 

an industry. The study, however, also suggests that concentration does not cause 

collusion among the rival firms. Demsetz (1973) suggests that the investigation of the 

linkage between firm value (profitability) and concentration provides inconclusive 

results. The study proposes further explanatory variables, including the interplay 

between production technology excellence, exceptional management capabilities, 

greater market share, and enhanced firm concentration. 

There is inconclusive empirical evidence on the correlation between bank stability and 

efficiency. A direct association was found in the Tran et al. (2022) and Yitayaw et al. 

(2023) studies, while an inverse relationship was revealed by Diab et al. (2023). 

Contemporary literature shows that the correlation between bank liquidity and bank 

stability is inconclusive. An inverse relationship was revealed in the Dutta and Saha 

(2021) as well as in Bandyopadhaya and Saxena’s (2023) empirical works, while a 

direct correlation was found in Ahmad, Ahmad, and Shaharuddin (2022) as well as in 

Tran et al.’s (2022) studies. 

Tran et al. (2022) reveal that reduced competition and bank capital inversely influence 

bank stability and performance through a greater cost-to-income ratio that negatively 

impacts bank profits and raises fragility. Yitayaw et al. (2023) observe that efficiency 

has a direct impact on bank profitability and strategic financial stability. Conversely, 

Diab et al. (2023) reveal a direct association between the cost-to-income ratio and 

bank financial stability. In Ghana, the relay of information in bank diversification 

channels had a positive effect on financial stability, although the study found that the 

cost-to-income had a negligible effect on bank systematic risk (Sarpong & Idun, 2024). 

Similarly, from an efficiency perspective, bank efficiency culminates in enhanced 

income diversification due to bank brand equity, greater clientele base, prestigious 

networks, as well as strengthened financial and information resources (Tariq, Usman, 

Tariq, Rashid, Yin, Memon, & Ashfaq, 2021). Thus, income diversification exhibits a 

significant positive impact on a bank’s performance by reducing credit risk and 

providing a secure income source (Shahriar, Mehzabin, & Azad, 2023; Bhadhathoki 

et al., 2024). Divergent empirical views were observed by Le (2021) who reveals that 
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locational (geographic) diversification directly affects bank stability and performance, 

while income diversification exhibits an inverse relationship. Income diversification 

was found to be observed to reduce systematic risk and bolster bank financial 

performance (Yarsa et al., 2024). Conversely, in the MENA region, diversification was 

found to be inversely correlated with bank stability and performance. In another 

intriguing scholarly empirical outcome in Vietnam, Pham, Dao, and Nguyen (2021) 

state that income diversification was found to negatively affect bank stability and 

performance as a result of exotic rivalry by foreign and privately held banks which offer 

superior product and service offerings at competitive costs, thus eroding the market 

share and bank stability performance. 

Smirlock (1985) originally introduced the ES model to the financial services industry 

and proposed that the market share, and not the concentration factor, exhibits a 

positive correlation with profitability. Interestingly, however, when concentration was 

employed as a control variable, the market share showed a direct association with 

earnings. This empirical review presumably seems to support the propositions of the 

ES hypothesis, as shown in Evanoff and Fortier’s (1988) study. The study further notes 

that both the economic standard of living and firm efficiency can decline if the individual 

firms decide to manipulate the concentration factor using internally crafted strategies 

and policies. In contrast, Clark (1986) gives a different view from Smirlock’s (1985) 

results, by stipulating a couple of factors that have a major influence on the data. The 

main limitation is the utilisation of cross-sectional data which resulted in inconclusive 

results on the nexus between concentration and earnings. The second view relates to 

the use of the rural banking environment, which gave a mean of three and a 

concentration ratio of 0.86, which is thus amenable and susceptible to problems of 

bias, which compromises of the robustness of the tests for multicollinearity and 

heteroskedasticity (Hausman, 1978; Joof, 2019).  

The ES model is an enhancement to the market power hypothesis that focuses on 

customer exploitation in monopolistic and oligopolistic environments to propose that 

the banks that are driven by operational excellence will be market leaders that saliently 

influence customer behaviour by offering competitive products and services that meet 

as well as exceed client expectations. The expense preference theory hinges on a 

cost-based management approach that drives the strategic direction of the firm. 

Contemporary banking thinking advocates for a profit centre based rather than a cost 



 43 

centre-based approach to management, under the concept that a bank’s Strategic 

Business Units (SBUs), SPVs, including other prudentially managed off-balance sheet 

transactions and vehicles should generate much greater benefit than loss during the 

normal course of business. The ES theory emphasises on operational superiority and 

greater efficiencies which result in higher success than competition. The EP 

hypothesis focuses on sustaining the fundamental cost structure of the firm that 

includes costs such as salaries and software related expenses. The focus on 

expenses must be commensurate with the expected return and value of such 

investments from a risk budgeting perspective. 

2.8.3 Expense - Preference (EP) Hypothesis 

Hannan and Mavinga’s (1980) empirical work stresses the departure from the 

presumably limited perspective that the key prerogative of publicly listed entities is 

upholding the profit maximisation objective within the constraints and contexts of the 

agency theory, as embroiled in the moral hazard complications of every modern 

enterprise. The Expense Preference (EP) hypothesis is hinged on the assumption that 

the chief aim of the firm is to develop and sustain the corporation as a utility-

maximising firm, in sharp contrast to the profit notion.  

The EP model was initially put forward by Becker (1957) and later amplified by 

Williamson (1963), who employed financial services firms (specifically banks) as a unit 

of analysis, mimicking and emulating Edwards’ (1977) study. Edwards (1977) argues 

that the disproportionate focus on key bank expenses such as salaries and all the 

compensation relating to human capital coupled with operating within a monopolistic 

and oligopolistic market environment would directly provide a conducive atmosphere 

for expense preference behaviour. A striking scholarly argument from Hannan (1979) 

states that the number of bank employees in a monopolistic environment was higher 

than that found in a competitive market environment. This can make economic and 

accounting sense since monopolistic power can translate into super abnormal profits, 

enabling a banking corporation to afford to hire more human capital, which could be 

relatively challenging within a liberalised competitive landscape. An interesting 

counterargument postulated by Smirlock and Marshall (1983) states that the agency 

theory of the firm may constrain the assumptions enshrined in the EP hypothesis due 

to the imbalances in the compensation structure of the owners and managers (Joof, 

2019). 
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Bourke’s (1989) study employed a more robust approach to investigate the character 

of the expense preference phenomenon further. The scholar introduced a value-

enhanced measure of profitability to address the problems imposed by the usage of 

various firm costs, such as union-negotiated salary regimes and streamlining the 

computation of net profits. From a banking perspective, the term value-enhanced may 

mean an interest on loans plus other income (and or revenue) minus interest on 

deposits and other ancillary costs. Hence, the significant evidence of the EP theory 

shows that the coefficient of banking concentration exhibits and maintains a positive 

(direct) sign and simultaneously enlarges the size in circumstances where the profit 

measure is used as a dependent variable. A moderately direct relationship between 

ROA and bank concentration is thus estimated. In contrast, the concentration 

coefficient reflected a negative sign when the value-added measure was employed. 

This phenomenon, as revealed by Bourke in 1989, is in sharp contrast to the 

stipulations of the EP model. 

The onset of new management and competitive realities from the 1980s onwards saw 

global corporations such as International Business Machines (IBM) and the Microsoft 

Corporation harnessing the paradigm shift and focus on a human relations model 

skewed towards the notion of shareholder value creation and sustenance. This 

metamorphosised into the stakeholder management model for corporate governance 

from the 1990s onwards as a culmination of the earlier governance efforts from North 

America and the UK, (namely the COSO Integrated ERM Framework, 2004; the British 

Greenbury Report, 1995; The Turnbull Report, 1999, and the Financial Reporting 

Council, 2003) before these leading standards and practices were replicated and 

proliferated across the globe (Chibvongodze, 2018). 

The EP theory focuses immensely on the key costs that are deemed critically essential 

by the management and are thought to drive the primary profit motive at the time of 

propoundment. The advances in scholarly empirical evidence prompted a step change 

and focus on the optimal balancing act relating to the risk-return trade-off. On the risk 

attitude continuum, a risk-averse investor is conservative and assumes the lowest risk, 

followed by the risk-neutral and risk-seeking factors (risk-aggressive type). The key 

concept behind risk-aversion hinges on the allocation of the bank’s scarce capital to 

low-risk investment projects. The next section discusses the risk-aversion proposition 

by Galbraith (1967). 
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2.8.4 Risk-Aversion Hypothesis (RAH) 

The Risk-Aversion Hypothesis was coined by Galbraith (1967) and further developed 

by Cave (1970), which later shaped its name to the Galbraith-Cave or, the risk 

avoidance hypothesis (Joof, 2019). The banking firms operating in more concentrated 

industries could choose the opportunity cost of allocating scarce resources to low-risk 

projects, thus thwarting and limiting the potential for abnormal profits in monopolistic 

environments (Edwards & Heggested, 1973). This notion was later supported and 

advanced by Clark (1986), who states that through the selection of low-risk investment 

projects commensurate with the chosen risk appetite and tolerance of the firm, the 

monopolised banks directly reduce the potential for earning higher profits. The insights 

from Clark's (1986) study presumably explain the non-existent relationship between 

concentration, monopoly power and bank profitability in terms of ROA. 

The additional scholarly work on the Galbraith – Caves theory by Edwards-Heggestad 

(1973) and Heggestad-Mingo’s (1976) studies further posit that large banking firms in 

concentrated markets, through greater market share, are able to earn higher earnings 

(profits) embedded in competitive position by way of choosing to take specific risky 

investment projects. This idea ties in with the market power hypothesis that stresses 

market dominance and a price-setting tone within monopolistic and oligopolistic 

market settings. This traditional approach to enterprise is challenged by the ES theory, 

which focuses on market and production efficiencies as the key drivers for firm value. 

In the banking context, this risk-avoidance behaviour is reflected in the management 

and sustenance of a high-quality loan portfolio (Bourke, 1989; Ferrouhi, 2018). 

A distinct array of empirical literature shows the risk aversion propositions of the 

Galbraith-Cave model. According to Hull (2021) and Crouhy et al. (2014), due to the 

agency theory, the risk of moral hazard, and the banks being juristic persons, some 

managers are motivated by short-termism at the expense of creating long-term 

stakeholder and shareholder value which could design risky and imbalanced 

investments portfolios to obtain short compensation. In certain instances, the bank 

management may opt to make suboptimal risk-averse decisions to manage 

bankruptcy risk and thwart liquidation prospects. The magnitude of risk progressively 

and gradually declines over time as the level of market concentration changes in the 

financial markets (Edwards & Heggestad, 1973; Bodie et al., 2019; Rose et al., 2019; 

Saunders et al., 2024). The risk avoidance hypothesis was further advanced by 
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Heggestad (1977), who argues that the dynamic legal and regulatory requirements 

could coerce the banking firms to be risk-averse to enable effective compliance with 

laws and regulations, thus hindering the potential for high portfolio returns. Effective 

and efficient investment and portfolio management enables the banking firms to use 

tried and tested investment methodologies, which may constrain high risk-taking 

behaviour. This further supports the risk avoidance theory of bank performance. 

Heggested (1977) notes that the explanatory variable in the profit equation reflects the 

amount of concentration risk. Omitting risk as a control variable when regressing the 

profit equation to address interbank differences in risk could explain the decline in 

concentration across the banking industry (Gilbert, 1984). 

Clark (1986) asserts the presence of idiosyncratic factors, concentration and returns. 

The author further notes that the relationship between bank risk and concentration is 

inverse. On the other hand, Clark (1986) observed a positive association between firm 

risk and concentration. Bhudhathoki et al.’s (2024) study examined the effects of size 

on risk and profitability for the banking firms. The study highlights that large banking 

firms with greater market power are able to manage at very low levels due to scale 

economies. The manifestation of the risk avoidance phenomenon, therefore, could 

transform in the form of high-quality loan products extended to high-quality clients with 

the ability to pay back the loans according to the risk appetite and tolerance of the firm. 

The emphasis of risk avoidance hinges on availing credit facilities only to clients with 

favourable, stable, and high credit ratings, deliberately avoiding risky clients. 

The risk-aversion hypothesis aligns with the bank executives who harbour a low-risk 

attitude and select only carefully calibrated conservative ventures that are highly 

controlled within board-approved risk appetite and tolerance limits. The flip side of the 

theory relates to an executive demeanour that drives bank profits from high-risk 

ventures such as highly exposed derivative positions that may not be adequately 

hedged, with limited deposit insurance coverage engineered by uncontrolled trading 

and security desks with limited back-office oversight arrangements (Chance, 2019; 

Hull, 2019; GARP, 2024d, 2024f). The GFC that threatened the overall world financial 

system stability from 2007 to 2009 was catalysed by inadequate risk-adjusted 

oversight coupled with laxed lending policies and credit rating agencies’ 

misdemeanours of misaligning personal and corporate lending with accurate ratings 

(Segal, 2012; Rose et al., 2019; Hull, 2021, Saunders et al., 2024; GARP, 2024c). The 



 47 

next section discusses the provisions of the signalling bankruptcy cost theory that uses 

market signals to inform investors if a bank is facing financial doldrums. Some firms 

may opt for management buyouts to salvage the firms on the brink of bankruptcy with 

the aim of employing turnaround strategies and change management for renewed 

success. 

2.8.5 Signalling and Bankruptcy Cost (SBC) Hypothesis 

The SBC proposition posits that the banking firms with large capital holdings, including 

risk capital allocations, provide a positive market signal that the financial institution is 

financially sound, viable and sustainable in the foreseeable future (Kristianti & Yovin, 

2016). The goodwill and favourable signals from the financial markets provide a 

cushion to enhance the value and equity of the bank’s balance sheet, as well as lower 

investment borrowing costs, and amplify its financial leverage and opacity factors 

(Berger, 1995, as cited in Kristianti & Yovin, 2016). The model further proposes that in 

the times when liquidation and foreclosure expenses are greater than usual, the bank 

allocates more risk capital to manage the uncertainty. Thus, information symmetry and 

the access to financial market information are major determinants in enabling a bank 

to manage periods of financial distress more effectively. This notion ties in well with 

the assumption of the well-known Efficient Market Hypothesis (EMH) of financial 

markets. The financial and investment analysts rely on the efficiencies of the market 

to relay information from source to security prices. If the market takes long periods to 

assimilate key information, then the weak-form is exhibited, and vice versa (Bodie et 

al., 2019). 

Liquidity was found to have an inverse correlation with bank performance and stability 

in the empirical studies of Le, Tran and Nguyen (2019) and Tran et al. (2022). The 

scholars argue that highly liquid assets reduce bank performance. This view conflicts 

with conventional financial literature that indicates that a bank with adequate risk 

capital buffers signals financial resilience and protects itself from reputational risk as 

well as expected and unexpected losses. This notion is buttressed by Dutta and Saha 

(2021) and López-Penabad et al. (2021) who found liquidity to have a favourable 

impact on bank performance. Financial institutions demonstrate an ability to meet 

working capital requirements and required commitments to signal to markets that the 

bank is resilient and a going concern, at least in the medium term (Bandyopadhyay & 

Saxena, 2023). 
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In the ancillary empirical evidence related to bankruptcy from Pakistan, Ali and Puah 

(2019) examined the variables that influence bank stability and the performance of the 

banking industry. The scholars found that stability is substantially impacted by bank 

size, liquidity risk, funding and profitability, except for credit risk. ROA was used as a 

proxy for bank profitability in the Kasri and Azzahra (2020) study which found a 

favourable impact on stability and performance in Indonesia through the dynamic 

panel modelling approach. In the Indian market, Chandramohan, Lunawat, and 

Lunawat’s (2022) study on approximately 50 banks which investigated the effect of 

income diversification on the financial of banks found that ROE had a favourable effect 

on the banks’ financial stability, thus corroborating that the financially resilient banks 

can absorb extreme financial shocks through ploughed back profits. Congruently, 

Nguyen and Le’s (2022) study on the correlations between bank stability, profitability, 

and the loan trends in South Asian nations discovered that profitability favourably 

affects financial stability, thus mitigating against the bankruptcy risk and providing 

healthy investor sentiments. Shahriar et al.’s (2023) empirical analysis similarly 

observed a significant direct association between performance and bank stability, thus 

signalling to the financial markets that the profitable banks exhibit a low probability of 

bankruptcy and insolvency. Diab et al.’s (2023) work examined the effect of political 

risk as well as corporate governance on bank stability and discovered a robust 

association between ROA, financial stability, and credit risk.  

The SBC proposition stresses the significance of maintaining healthy capital buffers 

to meet working capital requirements, including the contingency measures for extreme 

financial shocks. A bank trusted by financial markets enjoys both tangible and 

intangible equity, including financial and brand equity. It can borrow at favourable rates 

for leverage or gearing purposes to bolster its growth potential as well as meet 

stakeholder and shareholder requirements. Therefore, more resilient banks have more 

lee ways to navigate the risk-return trade-off, which is the focus of the next section on 

the risk-return hypothesis (Bhudhathoki et al., 2024). The risk-return theory is based 

on the notion that the banks should assume risk that is commensurate with the 

expected return. The return for high-risk investments such as derivatives should be 

commensurately higher than for low return (near risk-free) projects such as trading in 

the US treasury bills. 
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2.8.6 Risk-Return Hypothesis 

The risk-return theory suggests that a banking firm with a risk-seeking attitude to risk 

increases financial leverage, thus culminating in increased profitability. Thus, the 

banks that opt to raise their earnings by increasing leverage have to correspondingly 

reduce the equity-to-asset ratio (Kristianti & Yovin, 2016). Florio and Leoni (2017) 

argue that financial leverage could be optimally used to bolster bank growth prospects 

up to a specific level. Abdullah et al. (2017) contend that the firms with advanced ERM 

programmes could accept higher-risk projects and investments by relying on effective 

risk governance and management mechanisms as well as other factors such as risk 

capital buffers. Tariq et al. (2021) reveal that a bank’s strong risk-bearing capacity 

enables enhanced diversification through intangible equity, client loyalty, and 

information endowments. Budhathoki et al. (2024) and Shahriar et al. (2023) argue 

that bank diversification has a major positive effect on bank resilience.  In other related 

empirical studies, income diversification was shown to improve bank resilience by 

reducing systematic risk. Conversely, Liang, Moreira and Lee (2020) as well as Pham 

et al. (2021) reveal an inverse nexus between income diversification and bank stability. 

In a similar light pertaining to the risk-return hypothesis, the empirical support for the 

nexus between bank stability and bank profitability is inconclusive. Bank fragility is 

increased by the trade-off theory which states that higher bank profits are associated 

with higher risks. Conversely, recent theoretical literature argues that bank profits are 

positively associated with financial stability, proposing that more successful banks with 

adequate capital reserves can withstand extreme periods of financial shock (Nguyen 

& Le, 2022; Tran et al., 2022; Shahriar et al., 2023; Bhudhathoki et al., 2024).   

2.9 Theoretical connection between ERM and risk-adjusted bank 

performance  

Contemporary ERM literature points to a direct linkage between ERM and the 

performance of financial institutions (Chance, 2019; Rose et al., 2019; Hull, 2021; 

GARP, 2024d; Saunders et al., 2024). The tenets of the Basel III Accord require banks 

to hold adequate capital reserves that will address both expected and unexpected 

losses during times of extreme financial doldrums. The economic capital buffers that 

meet the Basel III requirements are designed to respond to the market risk, credit risk, 

and operational risk capital requirements as and when they fall due. The US Dodd-

Frank Act stress tests, the Sarbanes Oxley Act (2002), and the Bank of England (BoE) 



 50 

regulatory stress tests have mandated that banks conduct regular scenario planning, 

stress testing and sensitivity analysis to simulate potential scenarios that could happen 

and thus provide a yardstick for optimal risk capital calculations (Kaplan Schweser, 

2023f). 

To recap, the risk-return theory, the risk-aversion hypothesis, the efficiency structure 

theory, and the signalling bankruptcy cost hypothesis share the same confluence of 

bolstering the emphasising on the riskiness of investment projects in relation to 

expected returns (Joof, 2019; Saunders et al., 2024). The specified theories are 

significantly connected to the four research questions specified in Chapter one. 

The risk-return theory resonates with the SA banking environment. The investigated 

banks are registered and listed on the Johannesburg Securities Exchange (JSE). The 

investors and financial analysts take risk by investing in financial services (bank) 

equities for an expected return. The bank executives can take calculated risks from a 

risk-aversion perspective, by taking low risk investments for expected low returns. In 

the same way. the financial analysts and investors can use the same approach 

depending on risk attitude. In a South African banking context, the efficiency structure 

hypothesis posits that the banks that have operational superiority and greater 

efficiencies can reduce operating costs and increase profitability on a sustained basis 

(Van Wyk, 2015; Saunders et al., 2024). The JSE listing requirements have specific 

risk management provisions that protect the investor from information asymmetry. The 

signalling bankruptcy cost hypothesis indicates that the firms that are in financial 

distress will reflect negative market signals to allow current and potential investors to 

seek an alternative risk-response mechanism in anticipation of liquidation and 

sequestration arrangements.   

The SA financial services industry operates in a free market basis, characterised by 

competitive forces, as well as the need for operational excellence, and efficiencies. 

The SA banks that thrive are those that meet and exceed client expectations and can 

sustain operational consistency and profitability levels in the medium to long term in 

line with Porter (1985)  

2.10 Principles for banking performance evaluation and modelling  

The schematic view in Figure 2.1, as adapted from Campbell (1977) and cited in 

Ferrouhi (2018), highlights several proposed criteria that the organisations can employ 
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in performance assessments. The scholarly empirical work by Campbell (1977) was 

one of the earlier postulations that added weight to the existing literature on banking 

performance systems.  

Further to Campbell's (1977) as well as Peters and Waterman's (1983) empirical 

works, Quinn and Rohrbaugh (1983) presented an augmented set of four theoretical 

models that the institutions can employ for performance measurement and 

management subject to specified goals. The human relations framework hinges 

principally on people management and how to optimise human capital for strategic 

and competitive advantage to meet stakeholder needs. The open system theory is 

based on the systems and design thinking philosophy and focuses on how flexible and 

adaptable systems accept optimal input and output protocols for competitive 

advantage in terms of cost, quality, speed and service (Porter, 1985).  

 

 

 

 

 

 

 

 

 

 

 

Figure 2.1:Institutional criteria for performance assessments: Source: Adapted 

from Campbell (1977) and Ferrouhi (2018). 
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sustain institutional stability and optimal performance (Peters & Waterman, 1983). The 

rational goal theory uses planning to integrate all functional specialisms in conjunction 

with performance metrics to gauge the progress towards the board and executive 

leadership-approved institutional goals and directives to create, increase, and sustain 

institutional competitiveness (Peters & Waterman, 1983). The organisations that rely 

on only one or a few models can risk compromising their performance systems and 

bedevil the ability to achieve key institutional imperatives. It is thus appropriate for the 

organisations to understand the available melange of models, theories, and 

frameworks for performance assessments before opting in, out, or not all. 

2.11 Bank performance measurement using CAMELS model 

The banking industry employs a generally accepted performance measurement model 

referred to as the Uniform Financial Institutions Rating System (UFIRS), which is now 

widely known as the CAMELS bank performance measurement framework. The 

CAMELS financial institutions' performance measurement methodology is a 

renowned, prestigious calibration tool employed by bank examiners for on-site 

reviews. The measurement framework is a supervisory rating mechanism used by the 

US Federal Financial Institutions Examination Council (FFIEC) since 1979. The six 

interrelated elements of the CAMELS methodology summarily focus on sound, 

prudential bank and supervisory governance and management roles, operational 

efficiency, and regulatory requirements as discussed in Ferrouhi (2014), Ferrouhi 

(2018), Adam et al. (2021), and Osamuyi et al. (2024). 

Capital adequacy: Capital adequacy relates to optimal capital buffers, the financial 

health of the bank, senior management’s capabilities to meet dynamic capital 

requirements, monitoring of bank assets under conditions of economic uncertainty, the 

optimal management of lease and loan provisions, risk management for financial 

statements, including tangibles and intangibles, market and concentration risks for 

financial derivatives and related investments.  

Asset quality: The key sub-elements for asset quality include the gap between 

current bank underwriting standards and leading practices (including a roadmap for 

improvement) as well as the prudential mechanisms around credit risk measurement 

and management practices. Off-balance sheet transactions can include unfunded and 

unhedged financial transactional exposures, credit derivatives, and the riskiness of the 
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bank’s total loan portfolio, the volume and behavioural trajectory of the Loan-to-

Deposit Ratio (LDR), including the calculated risk-bearing capacity of the bank in 

relation to the board approved risk appetite and tolerance framework.  

Management: The ancillary factors that form part of the analytical review for 

management include the standard and quality of financial and risk governance 

processes that undergird the bank’s corporate governance arrangements, the tone set 

by senior management and the BoD and their knowledge, skills, and other 

competencies in responding to opportunities and threats within the context of the 

banking environment.  

Earnings: The earnings factor relates to the amount and behavioural trajectory of 

earnings, the availability of ploughed-back profits for investment purposes, the nature 

and quality of finance sources and vehicles, the amount and volume of expenses in 

relation to the magnitude of operations, quality as well as the adequacy of capital and 

operational budgeting processes. 

Liquidity: The liquidity aspect pertains to the meticulous arrangements for asset and 

liability management to monitor and respond to resultant liability mismatches within 

the course of the banking business. Thus, effective and efficient liquidity and treasury 

risk measurement and management are centrepieces to meet central bank capital 

requirements on a daily basis and for other stipulated time horizons.  

Sensitivity to market risk: Market risk is the risk of financial loss due to the adverse 

price movements relating to commodities (gold, diamonds, nickel, oil, among other 

things), foreign (currency) exchange, equity (share or stock) prices, and interest rates 

(Bodie et al., 2019; Chance, 2019; Rose et al., 2019; Hull, 2021; Saunders et al., 

2024).  

In passing judgement over the bank’s standard of governance, management, and 

operational controls, the bank examiners and other regulatory authorities rely on hard 

evidence to allocate the most appropriate ratings. Each of the components mentioned 

above is rated on a scale of one (best) to five (worst). A rating of one or two reflects 

few, if any, supervisory concerns, while a rating of three, four, and five presents 

moderate to extreme degrees of supervisory concerns. An overall rating is provided 

for the bank’s current financial health outlook, also ranging from one (most favourable) 

to five (least favourable), as shown in Table 2.1:  
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Table 2.1: Ratings legend for the CAMELS performance measurement 

methodology 

Rating  Description  

1.  The organisation is financially healthy and exhibits superior profits and excellent ERM 

standards and practices. 

2.  The organisation is largely well managed and shows moderate internal control problems. 

3.  The organisation indicates a substantial level of prudential oversight concerns in more 

than one area. 

4.  The organisation has large exposures and fundamentally weak ERM practices. 

5.  The organisation has substantially and fundamentally very weak ERM standards and 

practices. 

Source: Adapted from Adam et al. (2021) 

2.12 Chapter summary  

This chapter commenced by providing the strategic significance of strong ERM 

arrangements and a discussion on the inadequate ERM arrangements that contributed 

to the GFC of 2007 to 2009. Next, the strategic purpose of risk capital in the context 

of capital allocation and risk-adjusted performance measurement was discussed. A 

discussion on the theories of bank performance was elucidated comprising inter alia, 

the market power hypothesis, the ES hypothesis, the risk-return hypothesis, and the 

risk-aversion theory. The next chapter discusses the determinants of bank 

performance.    
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CHAPTER 3: DETERMINANTS OF BANK PERFORMANCE 

3.1 Introduction  

The previous chapter covered the theoretical framework on ERM and bank 

performance. The focus of this chapter is a discussion of the key determinants of bank 

performance, including profitability and stakeholder value creation as well as 

sustenance. The chapter also emphasises the essential role played by ERM in 

integrated sustainability reporting that goes beyond the limited primacy of the 

imperative of shareholder profit maximisation. A detailed discussion is provided on 

divergent views from a melange of scholarly works regarding the key factors driving 

performance in the banking industry. The chapter further provides an integrated 

overview of the latest empirical work on the critical components and determinants for 

bank performance and the salient areas where further research is needed.  

3.2 Empirical evidence on the value effects of risk management on bank 

performance  

Banks play a significant role in contributing to national and global prosperity through 

effective and efficient financial intermediation. Thus, the nexus between bank 

profitability and economic prosperity is vital to understanding the nexus between 

variables (Rajan & Zingales, 1998; Levine, 1998; Young, 2010; Mutezo, 2015; 

Chibvongodze, 2018; Chen, Liang & Yu, 2018; Marozva & Makina, 2020). Well-off 

banking firms that are optimally managed to maintain strategic and competitive 

advantage over rivalries can allocate loan capital on a risk-adjusted basis that could 

transform into economic development projects across the private sector leading to 

economic growth (Kaplan & Mikes, 2014; Suprioyono & Herdhayinta, 2019). 

Scholars have advanced various views on the significant factors affecting bank 

performance (Chen, 2020; Chen, 2020; Chen, Wang & Luo, 2022; Mateev, Sahyouni, 

& Masaeid, 2024; Guo & Chai, 2024; Cao, Zhu, & Yu, 2024). The studies provide a 

melange of methodological approaches employed to explore the factors that influence 

the performance of banking firms. Some scholars focussed on the efficiency and 

productivity factors as the driving forces for bank profitability. On the other hand, other 

scholars, specifically Chen, Wang and Wu (2022) examined the nexus between 

production performance and bank profitability. A fundamental limitation of these 

empirical studies is the failure to incorporate the risk-adjusted performance 
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measurement. The current study investigated the value effects of ERMS and ERMI on 

both non-risk-adjusted and risk-adjusted bank performance.  

The latest scholarly works have attempted to include production-based pricing as 

components of the production frontier, with an emphasis on the efficiency of creating, 

increasing and sustaining value (Fu et al., 2016; Chen et al., 2020). Some scholars 

investigated profit productivity (Tohidi & Razavyan, 2013; Chen and Wu, 2020; Chen 

et al., 2020) and profit dynamics (Grifell-Tatj´e & Lovell, 1999; Ball et al., 2015; & Chen, 

2020). The technical and allocative efficiencies postulated by Chambers, Chung, and 

Fare (1998); Juo et al. (2015) and Chen (2020) as part of the Nerlovian profit 

inefficiency further provide an additional view for the understanding of bank 

profitability. Juo et al. (2015) expanded on the work of Chambers et al. (2015) and 

integrated the same with the Luenberger efficiency framework, thus adding profit 

efficiency and categorising it into a quad of factors. The aforementioned studies did 

not provide for risk adjustment in examining the effects of the independent variables 

on profitability. The present study closed this methodological gap by using a Risk-

Adjusted Performance Measurement (RAPM) approach. 

Another empirical paper by Ball et al. (2015), as cited in Joof (2019), examined the 

significance of productivity in profitability and instituted a mathematical functional 

decompositional process for profitability, unfortunately omitting the probability of 

fragmenting (decomposing) the functional productivity phenomenon thereof, as earlier 

propounded in earlier empirical studies such as that by Grifell-Tatj´e and Lovell (1999). 

The profit functional decomposition approach advanced by Grifell-Tatj´e and Lovell 

(1999) and expanded by Ball et al. (2015), notwithstanding the behaviour of the 

production distribution, also examine the profit contributing factors to reveal an 

integrated view of bank profit drivers and dynamics as part of the mathematical 

functional decomposition approach. A major drawback of this methodology is the 

complete omission of other factors, such as the scale economies among banking 

concerns, and only focussing on the quantitative approach for the production 

functional decomposition. The approach employed thus disregards the importance of 

the direct comparisons employing various scale decision-making units. The 

knowledge gap was subsequently addressed by Chen's (2020) normalised profit 

dynamic methodology to investigate bank determinants for profitability further. The 
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aforementioned empirical methodology, however, did not test for the effects of ERM 

from a general performance and risk-adjusted performance perspective.  

In the Asian emerging market, the performance of banks has received increased 

scholarly attention over the past two decades (Chen et al., 2018, 2022). Some studies 

have examined bank micro factors such as the level of technological investment, the 

impact of scale economies, and pricing considerations in conjunction with the macro-

level factors comprising of state ownership, green factors, and a proxy for international 

investment. The latest empirical evidence shows that the overall operational efficiency 

of the Chinese banking sector is still low, mainly due to bank control, ownership, and 

cost implications (Chen et al., 2018). The studies further add that the profitability of 

Chinese government-controlled commercial banks is significantly lower than that of 

their joint-stock commercial banks and city bank peers (Lee et al., 2021).  

The BCBS has issued guidance to countries for almost four decades since the first 

Basel promulgation in 1988. The leading practices in bank prudential regulation 

propose optimal capital requirements from a market, credit and operational risk 

perspective. The 2007 to 2009 GFC flagged concerns from academics, regulators and 

policymakers regarding the robustness and adequacy of capital requirements and their 

impact on the bank’s performance and risk. Some empirical studies that focus on the 

nexus between bank capital, risk, and profitability are mostly from the USA and the 

Eurozone (Altunbas et al., 2007; Demirguc-Kunt et al., 2013). Recently, scholars are 

conducting similar studies in different contexts, for example, the studies from the 

MENA region by Naceur and Omran (2011) as well as by Bitar, Saad and Benlemlih 

(2016), the Sub-Saharan empirical studies by Flamini, MacDonald and Schumacher 

(2009), and Naceur and Goaied (2008) conducted research in the Tunisian banking 

sector. The Naceur and Kandil (2009) study examined the Egyptian market, and the 

Asian market was investigated by Lee and Hsieh (2013); Tan and Floros, (2013); Lee, 

Ning, and Lee (2015); as well as by Zheng, Rahman, Begum and Ashraf (2017). 

Chen, Wang, and Wu (2022) suggest an integrated mathematical heuristics 

methodology which meshes the twin modelling approaches comprising the profitability 

model and the profit decomposition model in an attempt to amplify and add further 

light to the comprehension around the driving forces for bank profit functional 

decomposition modelling. The paper introduces risk factors, input and output 
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dynamics to the production frontier to directly influence production choices, in 

alignment with the work of Chen (2012). The introduction of risk factors in 

programming and modelling for bank profitability provides a cushion on the reliance 

on bank profit calculations since their omission can skew performance computations. 

The banking firms that have a calculated risk-taking attitude exhibit higher levels of 

performance than the rival banks that focus on employing extensive investment to 

control risks in pursuit of a risk-averse attitude (Hull, 2021; Chen, Wang, & Wu, 2022; 

Kaplan Schweser, 2023f; GARP, 2024d). 

The banks that exhibit a low appetite for risk opt to retain more risk capital and equity 

capital buffers. The omission of risk factors can significantly introduce bias in empirical 

analysis, thus reducing the outcome of the test for robustness (Stulz, 2008; 2022; 

Pagach & Warr, 2006; 2010; Chen et al., 2022). The addition of risk factors in 

programming and modelling for bank profitability significantly ameliorates the accuracy 

and voracity of bank profitability computations (Park & Weber, 2006; Fukuyama & 

Weber, 2010).  

Chen et al. (2022) propose that the inclusion of risk factors significantly augments the 

robustness of the profit measurements for banking firms. The authors also examined 

the performance drivers of risk-orientated production technology by expanding the 

profitability metric coined by Ball et al. (2015) and blended it with the profit dynamic 

methodology postulated by Grifell-Tatj´e and Lovell (1999) to introduce twin calibration 

gauges comprising of the cost to income functional decomposition performance model 

and the further functionally fragmented (decomposed) profitability metric into a 

spectrum composing the technical effect, the technical efficiency effect, input mix 

effect, output mix effect, and the redial scale effect (Chen et al., 2022). Ball et al. (2015) 

progressively performed the decomposition under a risk-adjusted productional frontier 

for 70 Chinese banking firms that formed the stratified technical unit of analysis 

spanning seven years commencing in 2013. Ball et al. (2015) revealed an amelioration 

in Chinese bank performance, stating that the state-owned commercial banks have a 

lower growth rate than the other banks that were jointly investigated. The activity 

effect, as a derivative of the scale effect, was found to have a significant impact on 

bank performance, specifically for the Chinese City Bank category. The productivity 

effect, in contrast, including all functionally decomposed elements, reflected an inverse 

effect on performance for joint stock commercial banks and Chinese City banks alike. 
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On the other hand, a direct (positive) relationship was shown for government-

controlled Chinese commercial banks. 

Chen et al.’s (2022) study developed a functional decomposition framework (model) 

to add light to the understanding of bank performance determinants and in turn, 

buttressed Ball et al.’s (2015) empirical propositions. Ball et al. (2015) included the risk 

factor to propose a risk-adjusted functional decomposition for the calculation of bank 

profits. The risk-factor addition further augments the profitability metrics for 

performance computations and provides compelling support to the earlier empirical 

scholarly work by Grifell-Tatj´e and Lovell (1999). The novel study was noted as the 

microscopic deep dive analytical work from a Chinese bank profitability measurement 

perspective encompassing both risk-adjustment and non-risk-adjustment. Ball et al. 

(2015) attempted to contribute the double notions of both incorporating risk into 

production-orientated elements and noting the effect of risk on the activity and the 

resultant functional decompositional effect. The methodology was relatively impactful 

in contributing new knowledge. 

A litany of scholarly work continues to pervade the professional and academic 

fraternities to explain the factors that underpin the performance of banking firms 

globally. Ceteris paribus, the factors or determinants that influence performance can 

be universally utilised across a myriad of industries apart from the banking industry. 

This chapter critically discusses the factors influencing bank performance across a 

multitude of industry and geographic contexts and settings. Some of the widely 

accepted determinants of bank performance are inter alia, opacity, financial slack, 

liquidity, bank size, credit risk, risk capital, economic capital, regulatory capital, 

diversification, and ERM. The interplay between these factors culminates in 

multifaceted interconnections, correlations, and interdependencies that present both 

upside and downside risks for the financial services firms (Battaglia et al., 2016; Joof, 

2019). 

The aforementioned studies including Chen et al.’s (2022) study, continue to 

significantly circumvent the critical questions embroiled in financial risk measurement, 

programming and modelling. No scholars have thus far, to the best available 

knowledge of the current study, put forward a model, framework or proposition that 

attempts to address the knowledge gap regarding the incorporation of the generally 
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accepted risk-adjusted performance measurement metrics, including the integration 

or alignment of methodological approaches with financial risk measures such as the 

Treynor ratio, Jensen’s alpha, the Sharpe ratio, the information ratio, RAROC and its 

accepted variations, the M_ZScore (detecting financial distress and outliers), and the 

Sortino ratio to thus holistically present a 360-degree view for financial risk-adjusted 

performance measurement in a bank or in any other context. It is significant to note 

that the aforementioned risk-adjusted financial performance measurement metrics 

have, thus far, been conspicuously omitted from the literature to assist in computing 

bank profitability. Some scholars such as Pagach and Warr (2010) as well as Battaglia 

et al. (2016) attribute this gap in knowledge to the relative complexity in performing the 

required tests and methodological requirements necessary to suggest fully supported 

empirical outcomes for a risk-adjusted performance measurement framework and 

model for the banking firms. It is thus one thing to propose ordinary non-risk-adjusted 

approaches and entirely another to propose a financially risk-adjusted performance 

measurement framework and approach based on established measures of financial 

risk measurement, programming, and modelling. The present study proposes risk-

adjusted measures to fill that gap of knowledge and contribute to new knowledge. 

The instrumental role played by employing credit and capital ratios in measuring bank 

earnings is underscored by various scholars (Said & Tumin, 2011; Duan et al., 2022). 

Some studies further emphasise that there appears to be more efficiency in the 

management and governance of bank deposits in comparison to the approach for loan 

portfolios, and it was variously recommended that central banks should closely monitor 

such concerns as part of the liquidity risk measurement and management framework. 

The insufficient management of bank deposits significantly results in bank inefficiency 

(Wang et al., 2014; Chen et al., 2022). The next section discusses the impact of ERM 

on bank performance. 

3.3 Empirical evidence on the value effects of ERM on bank performance 

There is scarce empirical evidence on the nexus between ERM and bank 

performance, and the findings are largely inconclusive and mixed (Battaglia et al., 

2016). This spasmodic evidence is based on the fact that ERM is a relatively new 

discipline that was established just over three decades ago. It then follows that the 

empirical literature on the impact of ERM on bank performance is also limited, 

particularly from a risk-adjusted perspective. A number of empirical papers employed 
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a binary approach, for example the employment of CRO or a media announcement on 

the appointment of a senior executive responsible for ERM (Kommunuri et al., 2016; 

Abdullah et al., 2017; Chibvongodze, 2018).   

The profound earlier empirical paper by Liebenberg and Hoyt (2003) is one of the first 

publications around the value implications of ERM. The evidence revealed that the 

corporations employing CRO are more likely to be highly geared and leveraged, and 

the authors posit that more investigation is needed in the area to understand the key 

ERM drivers for performance. The major limitation of Hoyt and Liebenberg’s (2023) 

study was the use of just one proxy to signal ERM adoption and implementation. The 

present study addressed this problem by employing various proxies to signal the 

presence and extent of ERM programmes. Similarly, Pagach and Warr (2011) propose 

that bank size, financial leverage, and the standard deviation of returns are directly 

associated with the appointment of senior executives that are responsible for ERM at 

financial services firms. Beasley et al. (2008) investigated whether ERM adds firm 

value. The evidence revealed that among the sampled financial services firms, only 

the financial slack variable was found to be directly associated with the market 

announcement for the bank’s senior executive who leads the bank’s ERM function. 

For the non-financial services firms, there is no notable statistical correlation between 

the announcement period returns and value creation. It is imperative to indicate that 

most empirical scholarly work on the nexus between ERM and firm value was 

conducted during the past ten to 15 years.  

Pagach and Warr (2010) reveal no nexus between ERM and corporate value. In 

essence, Pagach and Warr (2010) investigated the impact of ERM on strategic, long-

term profitability by studying the financial and market aspects when a firm implements 

ERM. The evidence shows very limited empirical evidence of risk reduction in the 

profitability of the companies implementing ERM. It can be logically deduced that 

although the ERM programmes contribute to value creation and risk reduction, there 

are other contributing factors that determine and influence the success or failure of the 

financial institutions. Thus, ERM is just one of a melange of factors that explain bank 

performance. In a different light, Gates, Nicholas and Walker (2009, 2012) posit that 

a conducive ERM climate, well-developed ERM communication protocols, adequately 

resourced ERM functions, and a well-crafted board-approved risk appetite and 

tolerance limits have a major positive effect on firm value. 
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Hoyt and Liebenberg (2011) sampled about 300 US insurance corporations to analyse 

ERM determinants and the value effects of ERM by employing the Q ratio as a proxy 

for firm value. Hoyt and Liebenberg (2011) utilised the Maximum Likelihood Treatment 

Effects Model (MLTEM) to address endogeneity problems. The evidence shows that 

there is a high positive correlation between the ERM-adopting firms and firm value, as 

depicted by the Q ratio of approximately 20%. A number of papers have found 

significant evidence in the banking and insurance industry that posits a major direct 

association between ERM and firm value by providing a financial cushion during times 

of financial doldrums (Farrell & Gallagher, 2014; Eckles et al., 2014; Kommunuri et al., 

2016; Abdullah et al., 2017). The previous empirical studies focused on general non-

risk-adjusted bank performance and ignored risk-adjustment bank performance as 

well as on profit calculations. The present study examined the value effects of both 

ERMS and ERMI on both non-risk-adjusted and risk-adjusted bank performance to 

address the research questions identified in Chapter one. 

In a detailed study by Aebi et al. (2012) of about 600 US banking concerns, the 

scholars tested whether ERM-related governance activities such as an executive CRO 

and the CRO’s reporting lines to the board correlated with positive bank performance 

during the great GFC of 2007 to 2009. The authors employed four sets of measures 

to gauge bank profitability and value comprising of buy and hold bank returns, the 

alphas from the Carhart (1997) modelling approach, and the two accounting ratios: 

ROA and ROE to respectively reflect both historic accounting (ROA) and financial 

market expectations (ROE). Aebi et al. (2012) also employed two variables: CRO as 

a member of the board and the presence or absence of a board RC by proxy and 

binary format. The Aebi et al. (2012) empirical study found divergent results from 

textbooks and leading practice ERM guidance. The scholars held that the banks where 

the CRO reports directly to the bank’s BoD performed well over their counterparts 

whose CRO reported to the CEO. This conflicting result offers a divergent view from 

contemporary leading practice guidance that recommends that the CRO should report 

directly to the CEO or an appropriate executive director in the portfolio office of the 

chief executive. In contemporary banking circles, the arrangement could be a scenario 

where the CRO may report to a continental or regional chief executive as well as a 

dual reporting line to the bank’s independent BoD and or the established risk 

governance committees. The committees could include the Asset and Liability 
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Management Committee (ALCO), the risk appetite committee, the specialised 

committees for market risk, credit concentration risk, operational risk, the actuarial 

committee, and the ERM committee (King IV, 2016; FRC, 2024; JSE Listing 

Requirements, 2024). Aebi et al. (2012) found a weak to negligible correlation between 

bank performance and variables such as CEO share options, independence of the 

board, and owner rights. The results show that the adoption of ERM programmes in 

firms does not automatically imply improved bank performance and profitability but 

depends on factors such as the effectiveness of the ERM function, board and 

executive management support, financial holdings, and the impact of macroeconomic 

exigencies on profitability and sustainability. 

Ellul and Yerramilli (2013) used a sample of over 70 US bank holding firms analysed 

for the GFC era to decode any association between robust ERM and its effect on bank 

performance from a risk-taking and bank performance perspective. The scholars built 

a Risk Management Index (RMI) composed of variables such as CRO compensation 

level, level of CRO on the corporate organogram, RC experience, and the proportion 

of independent non-executives in relation to the total board composition. The results 

indicate that the banks with a higher risk management index prior to the onset of the 

GFC had lower tail risk embedded in Mortgage-Backed Securities (MBSs), engaged 

in very controlled to few Special Purpose Vehicles (SPV), orientated off-balance sheet 

trades and embarked on less aggressive derivative trading activities, with very few 

Non-Performing Loans (NPLs). These well-run banks also achieved higher Sharpe 

ratios during the 2007 to 2009 crisis. Ellul and Yerramilli’s (2013) empirical outcomes 

clearly show that the employment of sophisticated ERM tools and techniques such as 

ERMI (or RMI) has a favourable effect on bank performance. Ellul and Yerramilli’s 

(2013) study, however, did not test for the value effects of ERM from a risk-adjusted 

bank performance perspective. The present study aimed to investigate the value 

effects of ERMS and ERMI on risk-adjusted bank performance to address this 

empirical problem.  

A similar study by Farrell and Gallagher (2014) sampled over 200 listed concerns 

across a myriad of industries and nations for firms that exhibited advanced ERM 

capabilities from 2006 to 2011. The empirical study employed several techniques, 

including Heckman’s (1979) model, the Mills ratio, and the probit model as determined 

by fixed effects modelling. Farrell and Gallagher’s (2014) empirical evidence shows 
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that the firms with advanced ERM capabilities had higher levels of performance using 

the Q ratio metric, with a premium of 0.25 or 25 percentage points. 

Eckles et al.’s (2014) study examined the impact of ERM value on a sample of over 

350 US financial services firms. The authors tested whether the firms that 

implemented ERM registered any risk reduction and if, subsequently, the company 

accrued any risk-adjusted profits. The scholars utilised two models with bank risk and 

profitability as the dependent variables, including independent variables such as ERM 

adoption and controlled for endogeneity problems. Heckman’s (1979) procedure was 

used to approximate both bank risk and performance. The results show a significant 

reduction in the standard deviation for the share returns for firms that implemented 

ERM, with a further accentuation over time. Eckles et al. (2014) reveal that the firms’ 

risk-adjusted performance computed as operating profits per unit of risk (ROA divided 

by return volatility) generally improves over time after ERM implementation. In 

essence, Eckles et al.’s (2014) study, however, did not test for ERMS and its effects 

on risk-adjusted bank performance.    

In a similar context, Battaglia et al. (2016)’s study tested whether the banks in which 

the CRO chairs the RC should experience lower enterprise risk and register risk-

adjusted performance. The authors found that after successful ERM implementation, 

the banks achieve risk-adjusted performance and reduce bank-wide risk. The 

fundamental limitation of Battaglia et al.’s (2016) research is that the study did not 

employ standard, generally accepted RAPMs such as but not limited to RAROC, 

RARORAC, the Sharpe ratio, Jensen’s alpha, and Sortino ratio. The present study 

employed risk-adjusted measures to fill this knowledge gap. Battaglia et al. (2016) only 

attempted to adjust for risk by dividing ROA by the standard deviation of daily share 

price returns. The next section focuses on the effect of ERMS on bank performance. 

3.4 Empirical evidence on the value effects of ERMS on bank performance  

Florio and Leoni (2017) tested whether a positive correlation exists between ERMS 

and performance. The argument is based on the fact that a well-developed ERM 

programme creates and sustains firm value. Proving the veracity of this hypothesis 

may be hampered since certain attributes for ERM effectiveness may be window-

dressing mechanisms and not actual activity that improves firm value (Kommunuri, 

2016; Abdullah et al., 2017). RC reporting to the BoD may be frequent but without real 
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contribution to firm value, thus scuppering effective executive-level risk reporting. 

Many compliance-mandatory activities such as ad hoc committees and advanced RA 

methodologies may culminate in more costs than benefits, thereby thwarting the value 

of ERMS and eroding firm value. Highly complex and frequent risk review projects may 

carry exorbitant sunk costs, particularly in small to medium firms in non-volatile market 

environments (Farrell & Gallagher, 2014). Florio and Leoni (2017) contend that the 

ability of financial markets to factor in ERMS in the share prices cannot be 

underestimated and thus remains a possibility for ERM investments to exceed the 

benefits. A novice market player may fail to accurately evaluate a firm’s highly 

complicated RA methodology owing to the complex knowledge involved. Florio and 

Leoni (2017) attempted to answer the research question of the present study: what 

are the value effects of ERMS on risk-adjusted bank performance? Although Florio 

and Leoni (2017) examined the sophistication of ERM programmes and their impact 

on risk-adjusted bank performance, the authors did not use generally accepted risk-

adjusted performance measures such as RAROC, the Sharpe ratio, Sortino, Jensen’s 

alpha, inter alia. The present study addressed the methodological problem by testing 

for ERMS effects on risk-adjusted bank performance. 

The absorption of ERM information into stock prices may be delayed due to financial 

market inefficiencies in the emerging market economies. An ERM programme may be 

deemed as advanced in certain environments and as relatively less developed in other 

settings. A straight-jacket approach to the classification of ERM systems may not be 

appropriate to accurately evaluate the value effects of ERMS (Mikes & Kaplan, 2015; 

Florio & Leoni, 2017), 

3.5 Empirical evidence on the value effects of ERM on risk-adjusted bank 

performance 

The specific empirical evidence on the effects of ERM on risk-adjusted bank 

performance is limited (Battaglia et al., 2016). This 2016 study investigated the banks 

in which the CRO chairs an executive-level RC. It was found that such banks lowered 

firm-wide risk and achieved improved risk-adjusted performance. Battaglia et al. 

(2016) used the ordinary ROA metric divided by the standard deviation of share price 

returns to compute risk-adjusted performance. However, this 2016 study did not 

employ standard risk-adjusted performance measures such as RAROC, Jensen’s 

alpha, M_ZScore inter alia.  
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In a technically complicated phenomenon from prior empirical and other published 

evidence, bank profitability is deemed as a key attribute for the association between 

risk and capital (Moon & Hughes, 1997; Altunbas et al., 2007; Lee & Hsieh, 2013; 

Crouhy et al., 2014; Kaplan Schweser, 2023a; 2023g). Some empirical literature 

indicates a direct relationship between a bank’s capital and its performance (Goddard, 

Molyneux & Wilson 2004; Lin et al., 2005; Naceur & Kandil, 2009; Naceur & Omran, 

2011; Lee & Hsieh, 2013; GARP, 2024d). The empirical results point to the advantage 

of holding a large risk capital buffer that bolsters the profitability of the bank. GARP 

(2024d) contends that the banks are obliged to hold more capital reserves to align with 

the leading practice requirements of the Basel III requirements. Although the Basel 

framework is largely unlegislated, an increasing number of countries are codifying its 

recommendations into their legal and financial services regulatory frameworks. Thus, 

the firms that assume higher levels of risk are expected to hold more risk capital 

reserves than the banks that are highly conservative and risk averse. 

Crouhy et al. (2014) and Kaplan Schweser (2023a) argue that holding large capital 

buffers reduces financial leverage and thus scuppers the bank’s ability to bolster its 

performance. A scenario where banks achieve lower than expected profits may thus 

induce the management and the BoD to select higher values on the efficient frontier 

to ameliorate profitability, which automatically encroaches higher and riskier 

thresholds and more aggressive risk appetite and tolerance levels and much riskier 

portfolios (Fiordelisi et al., 2010, Crouhy et al., 2014, Chance, 2019; GARP, 2024d). 

A direct correlation thus generally exists between bank capital and risk. According to 

Bodie et al. (2019), and Chance (2019), a bank’s Commercial and Investment Banking 

(CIB) arms experiencing capital constraints can engage in tactical asset allocation, 

among other capital attribution and risk budgeting methods to bolster its liquidity and 

profit levels. 

In the divergent empirical views by Altunbas et al. (2007) and by Hull (2021) as cited 

in GARP (2024d), the authors posit that some ineffective Eurozone banking firms hold 

large capital buffers. Goddard et al. (2013) buttressed this assertion and found an 

inverse association between bank capital and performance for selected Eurozone 

member countries. Guidara et al. (2013) further support the aforementioned contention 

by finding a weak correlation that changes to bank capital levels impact performance 

calculated by the ROE market expectations measure. 



 67 

The nexus between bank capital and ERM is considered as a critical component for 

excellence in bank management, success and sustainability. The capital requirements 

component constitutes an essential dimension in prudential and regulatory 

frameworks (Lee & Hsieh, 2013; GARP, 2024d). Some scholars assert that larger risk 

capital buffers have a direct association with bank risk (Lee & Chih, 2013; Toh & 

Zhang, 2022). Some empirical results are providing conflicting perspectives. A positive 

correlation was found between bank capital and risk (Battaglia, 2016; Toh & Zhang, 

2022). In a different light, an inverse association was revealed by Agoraki et al. (2011); 

Lee and Hsieh (2013); as well as by Lee and Chih (2013). The proponents of the Moral 

Hazard Hypothesis (MHH) contend that financially constrained banks with low-risk 

capital buffers tend to exhibit a risk-aggressive attitude to capitalise on available 

horizontal deposit insurance platforms (Demirgüç-Kunt & Kane, 2002; Bodie et al., 

2019). Some authors argue that inefficient banks tend to have more aggressive risk-

taking demeanours than their well-managed and capitalised counterparts (Altunbas et 

al., 2007; Agusman et al., 2008; Chance, 2019). Guidara et al. (2013) found no 

association between capital and risk. It is essential to highlight the earlier empirical 

scholarly works by Kim and Santomero (1988) as well as by Koehn and Santomero 

(1980), who note that a single capital ratio is inadequate to measure and manage total 

bank risk comprehensively.     

The aforementioned empirical studies employed a fragmented approach by 

investigating the value effects and dynamics between bank capital and risk. Traditional 

risk management focuses on examining individual components of risk management 

instead of using a portfolio view approach. The present study used the ERM 

perspective that integrates all risk types into a single approach to provide more 

comprehensive empirical outcomes. The current study tested the impact of ERMS and 

ERMI on risk-adjusted bank performance. 

3.6 Empirical evidence on the value effects of ERMS on risk-adjusted bank 

performance  

ERMS relates to detailed and complex enterprise risk tools, techniques, and practices 

employed by an institution to manage its fundamental risk types for value creation and 

sustenance (Kaplan Schweser, 2023d; GARP, 2024d). Florio and Leoni’s (2017) study 

attempted to investigate the nexus between ERM and bank performance. The authors 

contend that risk management developed from the traditional, fragmented silo-based 
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style to integrated risk management to include qualitative and quantitative RA, risk 

aggregation, and portfolio management of risk cascading across all areas of the 

institution.  

The promulgations of corporate governance leading practices and empirical literature 

specify a number of attributes that determine the ERMS of an institution, including RA 

frequency, depth, complexity, capabilities, level of expertise of resources within the 

ERM function, ERM investments such as risk technology, inter alia (King IV, 2016, 

COSO, 2017; Florio & Leoni, 2017).  

Contemporary empirical evidence presents divergent findings on the association 

between the collective attributes of an advanced ERM programme and performance 

(Grace et al. (2015). The authors contend that examining individual proxies for ERMS 

is essential in decoding single contribution to profitability. However, the integrated 

correlation effects are ignored.  

Florio and Leoni (2017) identify six key components for ERMS comprising of the 

presence of a CRO, the establishment of an effective utilisation of a board RC, the 

reporting of the board RC to the BoD (RCtoBoD), RA frequency (RAfrequency), RA 

level (RAlevel), and the RA method (RAmethod). Florio and Leoni (2017) integrated 

all the components into the institution’s system of corporate governance and 

operational activities (Gordon, Loeb, & Tseng, 2009). The authors separated the 

sample into advanced ERM (indication firms with at least four of the components) and 

less committed ERM firms to confirm whether the firms that implement advanced ERM 

programmes achieve higher levels of value and performance. The present study 

buttressed Florio and Leoni’s (2017) study to employ flexibility to the notion of ERMS 

from the perspective of consideration of a generic approach for addressing various 

ERM systems as advanced by Mikes and Kaplan (2015). Scientifically, it follows that 

the ERM-advanced firms achieve higher cost savings through improved cost 

management strategies (Farrell & Gallagher, 2014). The previous empirical studies 

did not combine ERMS and ERMI to test for the impact on bank profitability from the 

risk-adjusted perspective. The studies used the presence or absence of the CRO to 

depict the establishment of an ERM programme with detailed testing of the level of 

sophistication of the bank’s ERM initiative. The present study used a risk-adjusted 
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performance measurement approach coupled with ERMI to evaluate SA banks’ risk-

adjusted performance. 

3.7 Other Determinants of bank performance 

3.7.1 Liquidity risk 

Effective and efficient liquidity risk management is one of the centrepieces that can 

directly affect bank profitability and, thus, performance (Joof, 2019; Makina & Marozva, 

2020). The inadequate monitoring of optimal liquidity buffers can cause panic and run-

on deposits by clients, thus setting a contagion effect that culminates in financial 

markets running amok. This can emanate from an inability by the banks to meet 

optimal liquidity requirements, thus negatively affecting their borrowing capacity 

commensurate with client withdrawals and other unexpected ancillary cash demands 

(Athanasoglou et al., 2006; 2008; Bodie et al., 2019). A key control utilised by the 

banking firms is to hold liquid assets such as short-term investments that can easily 

be converted into cash as and when required to meet financial obligations, thus 

maintaining optimal current and acid test ratios (Marozva & Makina, 2020). 

In the financial markets, there exists a perplexing trade-off; that is the more liquid 

assets and reserves a bank holds, the lesser the earnings. This follows from the basic 

portfolio and investment management notion and the adage that the higher the risk, 

the more the reward. Rational investors generally expect a higher return for their 

capital if the tenure (term) to maturity is longer. Thus, higher earnings are more 

associated with longer-term investments (Chance, 2019; Hull, 2021; Kaplan 

Schweser, 2023a). The banks with an imbalanced, unhealthy loans-to-deposit ratio 

can suffer from plummeting liquidity levels, thus coercing them to charge exorbitant 

interest rates on their loan product offerings (Joof, 2019; GARP, 2024a). 

Crouhy et al. (2014) as augmented by Bodie et al. (2019) jointly contend that the more 

profitable banking firms that hold quick and optimal deposits usually tend to charge 

lower rates of interest on their loan products to clients. The authors found that the 

correlation between liquidity and loan interest premiums resonates and is highly similar 

to the link between a banking firm’s return and liquidity, as shown by the five-year 

study period from 1983 to 1987 aligned with the elasticity of the cost of funds. In the 

same light, relating to the risk-return trade-off, the higher the capital assets ratio, the 

higher the expected returns are (Joof, 2019; GARP, 2024b; 2024d).  
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Kumbirai and Webb’s (2010) study supported in concept by GARP (2024a) on SA’s 

top five banking firms using financial ratio analysis to calculate comparative return and 

liquidity levels, revealed that the consolidated analytical review depicted increased 

bank profitability in the couple of years in the period 2005 to 2009. Kumbirai and Webb 

(2010) also found a significant decline in the consolidated earnings across the banking 

industry due to the commencement of GFC from 2007 to 2009. Thus, the earnings 

and liquidity levels plummeted accordingly due to the contagion effect (Joof, 2019).  

In a show of divergent empirical results (Kaplan Schweser, 2023a; Samad, 2004) that 

employed a series of experimental scholarly work on Bahrain’s commercial banking 

industry using credit facility, liquidity and earnings (as dependent variable or 

regressors) through the t-test over the eight year experimental study period from 1994 

to 2001. Samad (2004) used a melange of ten financial ratios to examine earnings, 

liquidity, and loan profiles. A conspicuous result of this study was that the liquidity 

profile of commercial banks behaves differently from other banking forms since the 

commercial banks are exposed to lower earnings and liquidity risk. In addition, Samad 

(2004) reveals no effect on the correlation between credit and performance. 

3.7.2 Credit risk measurement and management 

The scale economies proposition posits that the more diversified the risk is, the lower 

the relative cost of managing the bank’s credit risk profile (Rozanni & Rahman, 2013; 

Chance 2019; Bodie et al., 2019; Hull, 2021; Umer et al., 2021; Kaplan Schweser, 

2023c; Saunders et al., 2024). Chance (2019) and Rose et al., (2019) argue that the 

banking firms with the appropriate human, financial, and technical resources can 

employ financial derivatives and financial risk engineering tools and techniques to 

technically hedge and significantly lower the bank’s credit risk profile. 

The loan ratio, another derivative synonym for credit risk, can significantly influence 

bank profitability when the concerned banks are operating with a homogeneous 

geographic and risk attitude level by risk appetite and tolerance (Kaplan Schweser, 

2023c). Hull (2019) and Bodie et al. (2020) further contend that the banking firms that 

extend more loans to high-quality clients with the ability to pay back with interest, per 

specified terms and conditions, are statistically more likely to attain higher profits than 

rivalry due to their calculated risk-taking behaviours. In a related proposition by GARP 

(2024b; 2024d), as propounded by Moussawi and Obeid (2011), there is a negative 
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nexus between risk and bank profitability for the Islamic banks as a result of the 

economic downturn, which also precedes the increased risk of bankruptcy. The 

bankruptcy risk, which was common during GFC from 2007 to 2009, is characterised 

by a high volume of non-performing loans to clients who may not have the ability to 

pay back the loans as per the agreed terms and conditions. Some scholars reported 

a major direct (positive) nexus between credit risk and the profitability of banks, 

specifying the commingling effect among the bank’s various sub-credit risk factors that 

could impinge a positive effect on the corporate earnings and thus improve profitability 

(Crouhy et al. (2014). The scholarly view advanced by the aforementioned papers 

postulates a contentious view that the banks that harbour a risk-aggressive attitude to 

risk-taking are poised to post superior performance over rivalry and post better bank 

financial performance results than the peers in the industry. 

Credit risk is one of the significant factors underlying bank performance and a direct 

cause of the GFC of 2007 to 2009. The generally accepted definition of credit risk is 

the chance that an individual or artificial, juristic person (corporate entity) may fail to 

pay financial obligations and commitments as and when they fall due (Marozva, 2017; 

Chance, 2019; Rose et al., 2019). Bodie et al. (2019) further posit that the credit risk 

dynamics embedded within a banking firm’s loan investment portfolio may present 

intricate computational complexities due to the inherent and inextricable linkages 

between and within a melange of credit risk types, thus culminating into an upward or 

downward trend in corporate earnings trajectory. 

Marozva and Makina (2020), as well as Kayode, Obamuyi, and Adeyefa (2015) 

advance the well-known financial theoretical view that an increase in credit risk directly 

reduces the profitability of the banking firm. Credit-related product and service 

offerings are among the primary sources of a bank’s income (revenue). A litany of 

prolific academic literature has emerged to uncover the main causes of the latest GFC 

of 2007 to 2009. One of the chief causes of the crisis that came as a common theme 

was inadequate credit risk measurement and management practices (GARP, 2024e, 

2024f). In the US, the banking firms were caught up in the frenzy of extending 

mortgage loans to clients who were not ordinarily entitled to such offerings. The 

subprime mortgage crisis was caused by poor quality Non-Performing Loans (NPLs) 

that accentuated the housing bubble in the first moments of the crisis in 2007. The 

globally renowned credit rating agencies (Standard and Poor’s, Moody’s Analytics, 
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and Fitch) were classifying substandard loan buckets into high-quality loan tranches 

that were then packaged and financially engineered and securitised as Collateralised 

Debt Obligations (CDOs). When the individual loan holders failed to make good on 

their promise to pay back the loan plus interest, GFC ensued via an uncontrollable 

contagion effect across the global financial markets. Several financial services firms, 

such as the American Insurance Group (AIG), had to be bailed out by federal 

authorities to avoid an unprecedented collapse of the global financial system and 

stability. The post-mortem corrective measures, such as more robust stress testing 

methodologies by regulatory authorities, were instituted. In the US, there are two 

different stress tests for banks with total assets up to USD50 billion and those for larger 

banks beyond the aforementioned amount (Jorion, 2016; Marozva, 2017; Hull, 2019; 

GARP, 2024d). The Basel III recommendations on bank capital requirements and 

measurement, though not legally binding under any jurisdiction, are gradually being 

codified into the legislative lifeblood of various countries in the developed, emerging 

and least developed countries alike. 

It is thus imperative to treat credit risk with the ultimate sensitivity it deserves since it 

can flourish or bedevil the economic fortunes of nations. The banking industry remains 

one of the pillars and engines for economic growth since most banks are from the 

private sector which is the primary engine for the economic prosperity of nations 

(Battaglia et al., 2016; Jorion, 2016; Marozva, 2017; Chibvongodze, 2018; Hull, 2019; 

Kaplan Schweser, 2023d; GARP, 2024d). 

An inverse correlation was found between credit risk and profitability since an 

increased credit risk profile translates to reduced profits due to more balance sheet 

allocations and provisions for doubtful debts as direct insurance to cover for the 

increased probability of failure to recover loans extended to some clients, especially 

during times of financial and economic doldrums (Joof, 2019).    

Kargi’s (2016) study that employed multivariate regression analysis noted a high 

relationship between credit risk and profit. The empirical outcome further emphasises 

the inverse relationship between profit and variables such as loans and advances, 

non-performing loans, and deposits due to increased risk default in times of economic 

downturn. In Costa Rica, Epure and Lafuente’s (2011, 2016) studies highlighted that 

the earnings modification effect resulting from regulatory reforms is due to the credit 
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risk variable. On the other hand, ROA is inversely affected by non-performing loans. 

In a divergent scholarly outcome from the Kenyan study by Kithinji (2017) on the 

interplay between credit risk and corporate profits over five years, it was found that 

bank profit is not influenced by variables such as non-performing loans or credit risk 

but by other unrelated factors, thus offering conflicting views from conventional 

wisdom. Felix and Claudine (2008), in their examination of the nexus between 

profitability and credit risk, argue that ROA and ROE are negatively correlated with the 

proportion of NPLs to the total loan of a bank, thus cutting on earnings potential.  

3.7.3 Capital adequacy 

Capital adequacy is a key determinant for the performance of banking firms (Marozva, 

2017; Chance, 2019; Joof, 2019; Hull, 2021; Kaplan Schweser, 2023a; GARP, 2024d). 

Bodie et al. (2019) highlight a direct relationship between capital and corporate 

profitability. It follows, therefore, that the banking firms with large capital (financial) 

holdings have additional capacity to bolster their financial reserves and outlay and thus 

can operate within a low-risk profile to take advantage of industry opportunities and 

effectively respond to challenges within the context of their operating environment. 

The low-risk profile translates to low borrowing costs and low costs of capital (hurdle 

rates), which reduces the probability of bankruptcy and liquidation prospects more 

often than rival firms (Bodie et al., 2019). 

3.7.4 Bank size (by capital / financial holdings or by total assets) 

The scale economies hypothesis propounds that bank size (by total assets or financial 

holdings) significantly augments bank performance (Suprioyono & Herdhayinta, 

2019). Thus, the costs per unit of production decrease as the scale of operations 

increases, ceteris paribus up to a certain level before scale diseconomies commence 

(Bodie et al., 2019). The large banking firms with well-developed capital holdings and 

risk capital buffers are more able to respond to dynamic bank asset and liability liquidity 

mismatches than the small to medium-sized banks (Young, 2010; Makina & Marozva, 

2020; Hull, 2021).  

The larger banking firms with high capital holdings are more capable of accessing 

finance across many platforms in financial markets and thus can create, increase, and 

sustain firm value for both shareholders and other stakeholders. The immense 

financial holdings of large banks, through resource mobilisation, enable them to invest 
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heavily in appropriate technology, which significantly reduces operational costs and 

improves profitability. The investment in bank technology and diversification efforts 

amplify the ability to integrate automation initiatives within the strategic and operational 

realities of the banking environment. Technology streamlines and simplifies the 

availability of the latest bank-related financial and economic informational insights on 

all financial market developments and stakeholders (Kaplan Schweser, 2023b). The 

significant operational cost reductions in sourcing and availing financial data and 

information through technological investment provide large banks with a 

disproportionately large market share and, thus, higher profits. The banking firms that 

earn consistent profits and can sustain greater market share have access to lucrative 

investment opportunities that culminate in higher economic growth rates (Rozanni & 

Rahman, 2013; Umer et al., 2021). 

A litany of literature reviews highlights the empirical studies that reveal a direct 

(positive) nexus between bank size and corporate performance (Crouhy et al., 2014; 

Kaplan Schweser, 2023i; GARP, 2024f). 

Rose et al. (2019) and Hull (2021) jointly contend that the larger firms (in terms of total 

assets and financial holdings), in general post higher profits and record low operational 

costs due to more improved strategic and operational competitive advantages over 

rivalries. The scholars further assert that exceptions exist pertaining to the association 

between bank profits and bank size as various modes of firms are influenced in distinct 

ways. The medium-sized banks that report exceptional operational results in their 

financial statements can attribute the superior outcomes to optimal resource utilisation 

and rationalisation (Hull, 2021).  

In a similar earlier scholarly view by Kaplan Schweser (2023e) and GARP (2024i), the 

large banking firms with well-developed greater market shares can earn abnormal 

profits incurring low operational costs than the rival firms in the banking industry to 

maintain industry leadership by profitability and efficiency. Kaplan Schweser (2023d) 

and GARP (2024a) further buttress the notion that the larger banks can invest in better 

operational performance through technology to lower costs using scale economies. In 

a divergent empirical view by Bodie et al. (2019) and Hull (2019), the risk of 

bureaucratic control can negate the benefits of scale economies and thus counteract 

the positive effects that the bank size can accrue to a bank.  
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The extensive literature review points out that the larger firms (by total assets and risk 

capital holdings) are well placed to invest heavily in technology to automate operations 

and lower costs, which translates into abnormal profits (Rozanni & Rahman, 2013; 

Umer, Gul, & Sharif, 2021). Joof (2019) argues that bank size, in terms of financial 

holdings or total assets, is used to analyse the dynamics of corporate profitability and 

performance. Generally, according to Crouhy et al. (2014), there exists a direct 

association between bank size and capital adequacy, ceteris paribus. Large bank 

holding firms ordinarily enjoy more affordable and favourable credit and loan terms 

and conditions in relation to small to medium-sized banks. Large banks have a low 

liquidity risk profile and exhibit overwhelming evidence that they can meet their short 

to medium-term financial commitments within specified risk appetite and tolerance 

limits (Marozva, 2017; Chibvongodze, 2018; Rose et al., 2019; Bodie et al. 2019; Hull, 

2021; Kaplan Schweser, 2023d; GARP, 2024f; Saunders et al., 2024). The consistent 

operational efficiencies of the larger banking firms provide innate capabilities to garner 

disproportionately greater market share and to earn superior abnormal profits over 

rival firms.  

The bank holding size-profitability conundrum is further buttressed by Bodie et al. 

(2019), who notes that the economies of scale enjoyed by larger banks in the form of 

superior and smarter technological advantages, better management and leadership 

capabilities, and more effective production capabilities all transform into reduced 

operational costs, thus culminating into consistent earnings as going concerns into the 

indefinite future. Bodie et al. (2019) and Chance (2019) further note that the scale 

economies of the larger firms enable them to do immensely more low-risk capital 

projects with very low hurdle rates or cost of capital, thus minimising the opportunity 

cost of capital for risk budgeting and risk-adjusted performance measurement 

purposes. In complementary papers by Capraru and Ihnatov (2015), a high, direct 

relationship was noted between bank size and corporate profitability, as explained by 

the scale economies. 

A different scholarly postulation was jointly put forward by two related empirical studies 

by Rose et al. (2019) and Atanasoglou et al. (2008), who highlight that accentuating 

the magnitude of a bank can have a negligible impact in curtailing the total costs of 

doing bank business. Thus, the scholars argue and posit that the scale economies are 

only applicable, ceteris paribus, up to a specific tangent level on the corporate 
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earnings continuum and profit distribution, beyond which the earnings start to increase 

at a decreasing level, thus resembling scale diseconomies for the financial service 

firm. The marginal cost of the capital curve will commensurately behave similarly 

before the commencement of diseconomies of scale dynamics (Bodie et al., 2019; 

Chance, 2019, Rose et al., 2019; Saunders et al., 2024). 

In support of the notion that the larger banking firms can earn abnormal profits over 

rivalries, Halkos and Bampatsou (2016), in their study on Greek banking firms, state 

that bolstered bank size by total assets directly leads to greater operational efficiency 

and effectiveness. Similarly, Bikker’s (2017) European study found a correlation 

between bank size and earnings. Bikker’s (2017) empirical study of a trio of Nordic 

nations, employed the Data Envelopment Approach (DEA) to gauge bank efficiency 

over ten years starting in the early 1990s. Bikker (2017) found that the larger Swedish 

banks were noted to be more proficient as well as resilient and exhibited signs of being 

able to continue as going concerns into the indefinite future due to more effective cost 

management strategies and ancillary operational efficiencies, which increased profit 

margins over rivalry. The contemporary literature review further highlights several 

empirical studies across the globe on the nexus between bank size and efficiency. 

Rose et al. (2019) and Hull (2021) jointly note that a direct relationship was found when 

bank size (in terms of financial holdings) reduces, specifically from small to mid-sized 

banks, due to a decomposition of technical efficiencies in situ.  

3.7.5 Financial leverage 

Nasrollah, Mohammad and Seyed (2013) focused on the nexus between leverage, 

funding diversification and profitability. The leverage factor had a major effect at the 

0.05 level, and thus substantiated that leverage has a major impact on firm 

performance. Enuju and Soocheong (2005) investigated the impact of financial 

leverage on corporate performance. The authors revealed a positive leverage sign, 

thus specifying that more leveraged banking firms had more capacity to earn more 

earnings. According to Dutta, Mukhejee, and Sen’s (2018) inquiry on the effect of 

leverage on firm value, a strong inverse association was found between financial 

leverage and corporate performance. Agustin, Dzulkirom and Darmawan (2019) 

examined the effect of corporate size, financial leverage, profitability, and 

diversification on the firm’s market risk and share return for the listed concerns on the 

Indonesian Securities Exchange. Agustin et al. (2019) found that corporate size has a 
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negligible inverse impact on value, while leverage, profitability, and diversification 

exhibited a positive, but low correlation with share returns. Effective borrowing 

mechanisms can provide the bank with much needed financial leverage during periods 

of extreme financial shocks. However poor lending and borrowing strategies can 

severely expose the bank to catastrophic exogenous shocks that may threat financial 

sustainability (GARP, 2024a).  

3.7.6 Bank location and profitability 

Joof’s (2019) empirical study critically investigates the nexus between bank magnitude 

and earnings. Joof (2019) made enlightening scholarly discoveries on the correlation 

between bank size and profitability, by dividing the banks into five distinct classes and 

noting that large banks (in terms of capital / financial holdings) earned the biggest 

portion of profits in the industry. The scholar employed the variance estimation 

methodology to posit that bank size (by financial holdings) has a direct effect on the 

profitability level across the financial services industry. In contrast, the total assets 

used to approximate bank size found a negligible relationship among the two 

variables. A direct association between location and performance was found (Joof, 

2019).   

In a divergent empirical outcome, the Heggestad (1977) baseline study cited in Joof 

(2019), which utilised over 200 mid-sized banking firms, notes no correlation between 

a bank’s magnitude and its profitability that large banks (by financial holdings) are well 

placed to earn higher profits. The author employed ROE to examine and calibrate the 

amount of return for distinct bank categories. In all the studies, it was found that the 

large banks earned higher profits in all iterative tests. Joof (2019) did not provide any 

evidence that any increase in earnings is due to an increase in bank size. 

Bodie et al. (2019) highlight that the large banking firms (in terms of financial holdings) 

can earn supernormal profits than the small to medium-sized banks due to greater 

operational efficiencies and effective cost management strategies. Chance (2019) 

postulates that the large banking corporations are more likely to earn more profits 

since they have well-diversified investment portfolios of loan product offerings and 

ancillary services. More diversified banks incur relatively low costs when raising capital 

in financial markets since they have a low-risk profile.  
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3.7.7 Operational cost 

The scale economies hypothesis contends that the bank’s costs per unit of production 

reduce as the scale of operations increases, ceteris paribus, at least up to a specific 

level of production before the commencement of scale diseconomies. Strategic 

options such as bank mergers and acquisitions allow horizontal and vertical 

propagation of financial service firms, which bolsters the resultant conglomerate’s 

financial resource base and smoothens its capability to invest in more financial, 

technical, and human resources to attain supernormal profits than rivalry (Kaplan 

Schweser, 2023i; GARP, 2024e).  

Generally, the bank’s operational costs are inversely correlated with performance. The 

banking firms that have a large customer base can extensively extend their product 

and service offerings at optimal and profitable rates since scale economies lower costs 

and improve profitability. The greater the bank’s lending volume, the lower the cost 

per unit of production, thus improving both productive efficiency and profitability. 

GARP (2024a) contends that specific income streams, including fees and 

commissions, can directly attract more administrative and other operational costs of 

production incurred to enable the provision of certain offerings to customers. Thus, the 

banks that incur higher operating costs will achieve inferior earnings and outcomes 

than the rival firms due to marginal incremental costs of production (Rozanni & 

Rahman, 2013; Umer, Gul, & Sharif, 2021). 

3.8 Macroeconomic exigencies and antecedents of bank profitability  

3.8.1 Interest rate volatilities and dynamics 

Conventional wisdom dictates a direct association between interest rate and bank 

profit (Bodie et al., 2019; GARP, 2024i). The loan hurdle rate directly affects 

profitability in almost all the empirical works. The net interest margin impacts the 

profitability of banks and is a derivative of interest on assets and interest costs. A direct 

relationship was also supported by Hull (2019) and Rose et al. (2019) pertaining to the 

direct nexus between interest rates and a bank’s corporate earnings. Kaplan 

Schweser (2023c) argues that a positive nexus between interest rates and bank 

earnings exists which is explained by the notion: the higher the interest rates charged 

by a bank to its clients, the higher the interest income and profits, other factors held 

constant. 
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The banks headquartered, controlled and domiciled in foreign nations led the decision 

to reduce interest rates in the US, in comparison to local US banking firms, which 

clarifies the negative elasticity of interest premiums, thus depicting the significant 

difference between local and exotic banking concerns. Exotic non-local banks exerted 

more influence during unexpected periods and cycles of economic downturns (GARP, 

2024e, 2024i). 

3.8.2 Gross domestic product  

Ali, Chaudhry, and Hameed (2017) tested the demand for real money balances by 

sector in a financial econometric study in Pakistan using time series data. The results 

show that inflation has a major impact on real money balances by sector. Ali, Liaquat, 

Safdar, and Rahman (2021) studied economic growth, inflation and monetary policy 

in Pakistan using time series for the period 1989 to 2020. The authors found an inverse 

association between inflation and GDP. In a similar empirical view by Rimal (2023) 

that investigated bank efficiency, financial depth, and economic growth that employed 

16 banks from 2013 to 2021, the authors posit that ROA has a favourable effect on 

both GDP and per capita disposable income. The scholars found that market 

capitalisation has a direct correlation with GDP. 

3.8.3 Rivalry among banking firms 

Porter (1985) propounded Porter’s five forces model, also known as the competitive 

forces theory (hypothesis). The model asserts that healthy competition is vital for the 

viability, survivability and sustenance of industries. Competition creates the urge and 

need for increased operational efficiency and effectiveness in terms of management, 

leadership, production and technological contexts, which culminates in improved bank 

product and service offerings to the clientele. The firms that lag behind others risk 

being phased out of the market due to redundancy or obsolescence (Porter, 1985).  

3.8.4 Inflation 

The inflationary effect in financial markets is arguably determined by the velocity at 

which corporate overheads, such as bank salaries and other ancillary operational 

expenses, increase at a faster rate than the inflation rate. The interplay between bank 

earnings and inflation is highly reliant on inflationary behavioural dynamics and 

uncertainty (Marozva, 2017). Remillard (2010; 2013) further contends that for 

corporate planning purposes, the expected inflation rate is a convenient signal for 



 80 

banks to recalibrate interest rate forecasts expectantly and plans to increase the 

chance for better earnings, thus enabling a positive (direct) correlation between 

interest rate and bank profit. Unexpected inflationary spirals can coerce the bank’s risk 

managers, financial analysts, and economists to make difficult decisions on inflation 

under limited information and conditions of increased uncertainty (Bodie et al., 2019; 

GARP, 2024d). The share price can then be influenced by the random walk hypothesis 

(Rose et al., 2019; Chance, 2019; Bodie et al., 2019; Kaplan Schweser, 2023b).   

According to Bourke (1989), most surveys found a direct association between inflation 

and bank profit. Sayilgan and Yildirim (2009) examined the association between bank 

profit, ROA and ROE for a stratified sample of Turkish banking concerns, analysing 

monthly bank financial figures over five years. The scholars empirically discovered that 

bank profitability increases as the inflation rate regresses. In a complementary 

investigative study on the determinants of bank profit and the cost-revenue profile of 

the Turkish financial services industry (specifically focussed on banks), over 15 years 

commencing from 1990, ROA was found to be positively correlated with inflation. 

3.8.5 Concentration 

Shala, Ozili, and Ahmeti (2024) examined the effect of competition and bank 

concentration on bank income smoothing conducted in Central and Eastern European 

(CEE) countries employing the GMM two-step system. It was found that Loan Loss 

Provisions (LLPs) are inversely correlated with bank competition and concentration. 

The scholars could not find any evidence for income smoothing using loan loss 

provisions in a high concentrated banking market. Similarly, the Benchimol and Bozou 

(2024) study contends that although sparse bank concentration may scupper profit 

margins and catalyse risk-seeking attitudes, highly competitive banking markets 

appear more resilient to financial shocks. The empirical results employed the Dynamic 

Stochastic General Equilibrium (DSGE) model and found that oligopolistic competitive 

behaviours increase the effects of financial shocks in relation to monopolistic 

environments.  

Scholars have put forward empirical work on bank concentration from the 1960s 

onwards. Bodie et al. (2019) say that the higher the bank market concentration ratio 

(characterised by a few banks) the more costly the average interest factor for interest 

rate computations for accounting purposes, thus aligning with the SCP hypothesis. 
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The robustness concerns pertaining to the validity of empirical results were raised by 

Joof (2019), who tested the rigour of the mathematical, statistical, and accounting 

approaches and methodologies to uncover the limitations of the empirical studies that 

have been put forward thus far. 

3.8.6 Market share 

According to Joof (2019), the market share of a banking firm exerts direct influence 

and contributes towards the bank’s profitability. It follows that the greater the market 

share that a bank has across the banking industry, the more the probability for 

improved and increased corporate earnings and profits (Joof, 2019). Joof (2019) 

raised an interesting divergent view, arguing that the effect of an increased market 

share can result in either direct (positive) or indirect (inverse or negative) impact. For 

example, the bank can increase its prices across functional and product lines in direct 

response to increased demand for its product and service offerings from the market. 

Price increases could be caused by inflationary dynamics and increasing costs of 

doing banking business. Banks may opt to pass on the additional unexpected cost to 

the customers who may respond unexpectedly.  

3.8.7 Market growth 

In the global banking industry, market growth creates greater potential and possibilities 

for banking firms to earn high profits. The market growth variable is thus a determinant 

of bank profitability (Joof, 2019; Rose et al., 2019).  

The net interest margin and bank profit can increase due to the effect of per capita 

income on the dynamics of the demand and supply of bank funds. Macroeconomic 

exigencies such as inflationary dynamics and other uncertainties (creating an inverse 

correlation between per capita income and profit) make it imperative for a bank’s 

financial risk managers and financial analysts to provide risk-adjusted insights such 

as revised risk capital and economic capital calculations, revised stress tests and back 

tests, and frequent review of the comprehensive capital assessment review 

methodology (Jorion, 2016; Marozva, 2017; Hull, 2019; GARP, 2024i; Kaplan 

Schweser, 2023a). 

According to Makina (2005), the overall amelioration of the financial sector, in its 

breadth and depth, will generally augment, catalyse, and rejuvenate bank profitability, 

ceteris paribus. Ali (2024) employed Money Supply (M2) to examine bank market 
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development and found a direct association between bank profitability and market 

growth.  

3.8.8 Ownership  

There is limited empirical evidence on the nexus between bank ownership and bank 

profitability (Joof, 2019). Joof (2019) notes that the banks controlled by management 

earned more profit than those managed by proprietors. GARP (2024d) highlights that 

state-owned banking firms tend to earn less profit than the privately held banks. Other 

factors being constant, there exists an inverse relationship between nationalised 

banking firms as well as ROA and capital. The scholar estimated that the contrasting 

sign for the coefficient of the dummy for state-ownership can be elucidated by the 

inefficiencies by state-owned banking firms in the management of administrative and 

employee-related overheads. The discrepancy could be attributed to human capital 

operational inefficiencies in state-owned banking firms compared to the privately held 

concerns.  

3.8.9 Regulation 

There is scant empirical evidence pertaining to the effect of reforms in the legal and 

regulatory environment on bank performance in terms of profitability (Joof, 2019). 

Several scholars are reluctant to include legal and regulatory reforms as an 

independent variable of bank profit. Some studies excluded statutory reforms but 

included interest rate, concentration and savings as regressors, thereby ultimately 

culminating in inconclusive results. 

Chance (2019) and Remillard (2014; 2017) report on the effects of legal and regulatory 

reforms on the management of interest rates and their impact on bank profit, further 

noting that the intermittent changes in the interest rate figures had an insignificant 

effect on the banks’ cost and profitability profiles. Bank profits increase as interest 

rates rise, possibly because high-quality bank clients (borrowers) can take risk-

informed decisions within their personal risk appetite and tolerance limits to 

strategically and responsibly borrow (and pay back) at affordable hurdle rates (cost of 

capital), to implement chosen smart investment options. 

Meanwhile, GARP (2024f) postulates that unfavourable statutory reforms and price 

wars can be modified by non-price competition to meet the requirements for 

investments in the bank’s customer relationship management, thus resulting in a 
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balancing effect for revenue related variables such as net interest margin. Kaplan 

Schweser (2023d) asserts that the bank earnings (profits) significantly reduce with 

time, thus aligning with the earnings reduction theory. In a post-mortem of the GFC of 

2007 to 2009, GARP (2024f) and Crouhy et al.’s (2014) study suggest that operational 

efficiency and the competition variables could account for the need for reforms in the 

legal and regulatory contexts for banks. Medium to long-term statutory reforms, 

including deregulation as part of financial market development, are critically essential 

to provide a conducive operating climate for both competition and pricing framework 

for the banking firms. 

3.9 Conceptual framework on the determinants for bank performance  

The current study integrated a number of factors (determinants) that, according to 

various scholarly empirical evidence, can significantly influence bank performance, 

with a specific focus on profitability. This study builds on the empirical works of 

Rozanni and Rahman (2013) as well as Umer et al. (2021) who posit that bank size, 

operational cost, and credit risk have a major impact on the performance of banking 

institutions. Additional factors from the internal and external bank environments are 

considered inter alia, the level and efficiency of technological investments, 

management and leadership capabilities, financial slack, asset opacity, financial 

leverage, international diversification, GDP, and inflation, which are holistically 

examined as performance determinants for banking firms. The dummy variable, mode 

of control (ownership), was factored in Rozanni and Rahman (2013) and Umer et al.’s 

(2021) studies to adjust for geographic and territorial differences. 

The scale economies hypothesis was also employed to provide an underpinning 

theme to Rozanni and Rahman (2013) as well as Umer et al. (2021)'s analyses. 

Banking scale economies apply when the expected (average) cost to render a unit of 

bank service is reduced as the units of the service rendered increase (Joof, 2019). 

According to Remillard (2015), and Chance (2019), the ultimate objective of a profit-

orientated banking firm is to attain greater earnings with lesser average cost. Some 

scholars argue that a conducive environment must exist for the bank-scale economies 

to thrive.  
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Figure 3.1: Conceptual framework: Determinants of bank performance. 

Source: Author’s own compilation and adapted from Rozanni and Rahman (2013), Florio 

and Leoni (2017), Chibvongodze (2018), Ferrouhi (2018), and Umer et al. (2021) 
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Figure 3.1 reflects the study’s conceptual framework, by indicating the independent 

variables that explain the study’s dependent variables. The independent variables are 

categorised as macro-specific (external factors) bank specific (internal factors), and 

ERM specific factors. 

3.9.1 Macro-specific external factors 

The GDP explains the total amount of goods and services produced in a particular 

country within a specific year. Higher GDP levels are associated with higher economic 

growth rates. Countries with growing economies tend to have profitable corporations 

and institutions (GARP, 2024e). Lower inflation levels encourage personal and 

corporate borrowing at optimal rates which boosts investment as well as expansion 

plans and vice versa (GARP, 2024a). International diversification can be viewed both 

as a macro and bank specific factor since it influences and is also affected by internal 

and external factors. 

3.9.2 Bank-specific internal factors 

Since banks are ordinarily highly leveraged corporations, they usually borrow at 

optimal rates and lower the cost of capital and increase bank profits (GARP, 2024a). 

Financial slack explains the liquidity levels of the banks in terms of the ratio of cash, 

near-cash, and financial instruments that are easily converted to cash for immediate 

working capital requirements in the short term in relation to the bank’s total asset base. 

The banks with larger risk capital reserves have more latitude to respond to market 

opportunities to stay ahead of competitive forces (Kaplan Schweser, 2023a). Asset 

opacity relates to the mix of tangible assets, as well as the intangible assets of the 

bank, and their effect on the total assets of the bank. The intangible assets such as 

strong collateral and a favourable brand equity can have a significant direct effect on 

bank profitability (Chibvongodze, 2018). Effective credit risk measurement and the 

management capabilities of the bank can improve firm performance and vice versa 

(GARP, 2024c). Ceteris paribus, the banks endowed with excellent human capital, 

particularly senior management and the BoD are poised for success since the firm 

employs best in class strategies and tactics to bolster bank performance and 

sustainability (Chance, 2019; GARP, 2024d). The banks that have effective cost 

management strategies and can control operational costs to within profitable 

thresholds are more likely to garner superior profits than competition (GARP, 2024d). 

Similarly, bank size by financial holdings can have a direct effect on profitability. The 
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larger the capital reserves, the higher the capability to respond to extreme financial 

shocks and take advantage of opportunities in the normal course of business (Kaplan 

Schweser, 2023a). 

3.9.3 ERM-specific factors 

ERMS reflecting the level of sophistication of the bank’s ERM capabilities can have a 

significant impact on bank performance (Florio & Leoni, 2017). There is a direct link 

between ERMS and bank performance (Florio & Leoni, 2017). The employment of 

ERMI has been observed to have a positive effect on bank performance (Adam et al., 

2021). 

Suprioyono and Herdhayinta’s (2019) empirical study scrutinised over 100 

observations from about 30 banks in Indonesia over half a decade from 2011 to 2015. 

The scholars employed ROA as well as ROE as proxies and dependent variables and 

used a combination of both firm-specific and macroeconomic variables as regressors. 

Suprioyono and Herdhayinta (2019) found that the internal bank determinants (such 

as loan-to-deposit ratio, operating expenses to operating income, and net interest 

margin) and the macroeconomic exigencies like the interest rate and inflation exhibit 

a significant effect on both the banks’ ROA and ROE (as regressants). The scholars 

revealed a direct (positive) nexus with bank profitability, except for the operating 

expenses to operating income ratio and inflation, which reflected an inverse 

association with corporate profitability.  

Suprioyono and Herdhayinta (2019) report a number of empirical studies that were 

done in Indonesia on bank performance (Alfriska & Haryani, 2011; Aryanti, 2010; 

Buchory 2016; Chaniago & Widyantoro, 2017; Mawardi, 2004; Satyagraha, Purwono 

& Sari, 2022). From 2010 to 2012, the Indonesian empirical outcomes presented an 

academic platform for scholarly contentions that subsequently mushroomed as a 

response by other financial econometrics scholars. Suprioyono and Herhayinta 

(2019), found a major direct relationship between CAR and ROA (Mawardi, 2004). The 

Ariyanti (2005) paper showed that the net interest margin had a minor impact on ROA. 

The Loan-to-Deposit Ratio (LDR) had a major direct impact on bank profitability 

(specifically on the ROA). This is in sharp contrast to the empirical outcomes from 

Werdaningtyas (2002), who reported a zero correlation between LDR, and bank 

profitability as cited in Suprioyono and Herhayinta (2019). 
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It is essential to note that the Indonesian studies focus mainly on commercial banking 

firms. It can be argued that if other forms of banking enterprise (such as investment 

banks) were used as constituent parts of the units of analysis, perhaps different 

multivariate results could have been revealed (Suprioyono & Herdhayinta, 2019). This 

presents another point of note that the current study aimed to address by stratifying 

the sample across various banking modes in the emerging SA banking market. 

3.10 Chapter summary 

The chapter discussed the effects of both risk management and ERM on bank 

performance. The impact of ERMS on bank performance was also elucidated. Next 

the value effects of ERM on risk-adjusted bank performance was examined from 

empirical evidence. Similarly, the relationship between ERMS and risk-adjusted bank 

performance was discussed. The ancillary determinants on bank performance 

comprising inter alia of liquidity risk, credit, bank size, inflation, regulation, firm rivalry, 

capital adequacy, financial leverage, operational cost, interest rates, and GDP were 

discussed. A conceptual framework for determinants of bank performance was 

provided. The next chapter focuses on the development of hypotheses of the study 

providing a link with the empirical literature discussed in this chapter.  
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CHAPTER 4: HYPOTHESIS DEVELOPMENT 

4.1 Introduction 

ERM has gained pre-eminence in corporate governance as one of the main pillars for 

effective bank performance (Pagach & Warr, 2010; 2011; Battaglia et al., 2016; 

Kommunuri et al., 2016; Florio & Leoni, 2017; Abdullah et al., 2017; Chibvongodze, 

2018). Various scholars in post-mortem empirical analyses, have argued that it was 

chiefly inadequate risk management practices and culture that caused the great 

financial crisis of 2007 to 2009 (Marozva, 2017; Marozva & Makina, 2020; Hull, 2021; 

GARP, 2024f).   

According to Desender (2007), Grace et al. (2015), Battaglia et al. (2016), Adam et al. 

(2021), as well as Florio and Leoni (2017), there is limited empirical evidence on the 

comprehensive approaches to measure risk-adjusted bank performance. The present 

study buttresses and further developed Battaglia et al. (2017) as well as Florio and 

Leoni’s (2017) studies, which examined the association between the robustness and 

extent of ERM programmes and the profitability and value of banks in Italy. Many 

scholars investigated the determinants of ERM adoption using a-dimensional attribute 

to proxy for ERM adoption. However, to the best available knowledge of this study, it 

was Florio and Leoni’s (2017) study that advanced the concept of employing a 

melange to propose a measure for ERMS as a key causal factor in understanding the 

drivers of risk-adjusted bank performance. This chapter further elaborates on the 

study’s four main hypotheses.   

4.2 Hypotheses 

The present study developed research hypotheses to specify complete theoretical and 

practical predictions of the anticipated results. This established a linkage between the 

literature review and the methodology chapters. The primary aim of the research 

project was to examine the nexus between enterprise (integrated) risk management 

and risk-adjusted bank performance within the SA emerging market banking context. 

The study aimed to: 

• Analyse the nexus between ERMS and bank performance. 

• Investigate the correlation between ERMS and risk-adjusted bank 

performance.  
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• Examine the relationship between ERMI and bank performance; and 

• Examine the relationship between ERMI and risk-adjusted bank performance. 

The aforementioned objectives were further extended and transformed into 

hypotheses that were then empirically tested. The three broad hypotheses were 

formulated thus: 

• H1:  There is no significant relationship between ERMS and bank 

performance. 

• H1a:  There is a significant relationship between ERMS and bank 

performance. 

 

• H2:  There is no significant association between ERMS and risk-adjusted 

bank performance. 

• H2a:  There is a significant association between ERMS and risk-adjusted 

bank performance. 

 

• H3:  There is no significant relationship between ERMI and bank 

performance. 

• H3a:  There is a significant relationship between ERMI and bank 

performance. 

 

• H4:  There is no significant association between ERMI and risk-adjusted 

bank performance. 

• H4a:  There is a significant association between the ERMI and risk-adjusted 

bank performance. 

4.2.1 Testing of the four sets of hypotheses 

The present study used panel data multiple regression analysis, employing the fixed 

effects financial econometric modelling approach to empirically test for each of the 

specified four hypotheses. 

The first two hypotheses of the study are discussed jointly, thus: 

• H1:  There is no significant relationship between ERMS and bank 

performance. 
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• H1a:  There is a significant relationship between ERMS and bank 

performance. 

Scholarly work on ERM is limited, and the empirical results are mixed since ERM is 

relatively new as a specialised discipline treading between pure mathematics, 

statistics, finance, financial engineering, actuarial science, and accounting (Crouhy et 

al., 2014; GARP, 2024f). Similarly, the contemporary empirical evidence on the value 

effects for the institutions that implemented ERM is also still spasmodic since ERM 

has only been coined and has been in existence for about two decades, though 

financial risk management and risk management has been around for centuries 

(Blundell, 2010; Bodie et al., 2021; Valsamakis et al., 2012; Chibvongodze, 2018; 

GARP, 2024d). 

Due to inadequate ERM corporate governance disclosures, contemporary research 

has been erratic, specifically pertaining to optimal ERM measurement criteria for ERM 

adoption by firms, including the financial services industry. Some empirical evidence 

shows that the scholars use one-dimensional proxies, such as the appointment of a 

CRO or ancillary announcements, depicting whether the bank is currently 

implementing an ERM initiative (Aebi et al., 2012; Eckles et al., 2014; Ellul & Yerramilli, 

2013; Hoyt & Liebenberg, 2003; 2011; Lin et al., 2012; Pagach & Warr, 2010; Bailey, 

2019).  

The earliest scholarly work on ERM examines why banks adopt ERM initiatives using 

the survey technique. For instance, Colquitt, Hoyt, and Lee (1999) investigated the 

attributes and extent of the holistic risk initiatives by surveying about 400 risk 

managers. Colquitt et al. (1999) reveal that political risk, currency, and interest rate 

risks are the most prevalent risks on the risk managers’ radar. Similarly, Kleffner, Lee, 

and McGannon’s (2003) study surveyed Canadian professional risk body members on 

ERM programme embedment. The scholars found that approximately 30% 

implemented ERM, citing reasons such as risk manager influence, advocacy from the 

BoD, and listing stipulations. For maiden papers on ERM, Liebenberg and Hoyt’s 

(2003), study examined a sample of US firms that published the appointment of a CRO 

between 1997 and 2001 using logistic regression. The results found that the firms that 

appoint a CRO are likely to be highly geared, and it was proposed that further 

exploration would shed more light on the research spectrum. 
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The ancillary scholarly work by Pagach and Warr (2011) investigated the 

announcement implications of the senior risk officers spanning a period from 1992 to 

2005. Pagach and Warr (2011) held that there was close proximity and correlations 

pertaining to regressors such as bank size by total assets and financial gearing in 

explaining ERM adoption effects on firm performance. The researchers found that 

such announcements are directly related to bank size, leverage, volatility, and the 

number of SBUs. Desender’s (2007) study on 100 sampled pharmaceutical 

companies in 2004 investigated the nexus between ERM adoption and board 

composition. The researcher found a correlation between a separate chairperson and 

chief executive and the degree of ERMS at the firm. Beasley, Clune, and Hermanson 

(2005) studied over 100 firms in 2004 using a survey on internal audit views influencing 

ERM adoption. Beasley et al. (2005) posited that board impartiality, CRO presence, 

and business sector influence had a major influence on ERM adoption. 

Similarly, Beasley et al. (2008) buttress the empirical work of ERM by inquiring 

whether ERM adds value. The scholars examined the share (stock) market effect of 

the appointment of CROs and ancillary senior risk officers leading enterprise risk 

functions by separating firms into financial and other corporations. The empirical 

outcome showed that in the financial services firms, the slack variable was found to 

be highly correlated with the stock market response to the announcements of CROs 

supervising integrated risk management. The empirical work revealed no association 

between announcements and firm value. Pagach and Warr’s (2010) paper could not 

find any association between ERM implementation and firm performance. Pagach and 

Warr (2010) also found little to no evidence of ERM contribution to firm value and 

associated risk reduction for the firms who made a formal decision to operationalise 

ERM.  

In a different light, Gates et al. (2009) argue that a conducive ERM environment, a 

well-crafted ERM communication plan and reporting lines, board-ratified risk appetite 

as well as tolerance limit significantly influence and contribute to better-enhanced 

decision-making. Gatzert and Martin (2015) also put forward a finding that the risk 

tolerance levels and the number of staff in the ERM function appear to have a major 

impact on performance, especially pertaining to profitability, clearly due to the notion 

that ERM reduces risk and the total costs of doing business. Thus, the reduced costs 

increase balance sheet profits and vice versa.  
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In a follow-up to their 2003 earlier empirical work, Hoyt and Liebenberg (2011) 

examined a sample of about 300 US insurance corporations spanning from 1998 – 

2005 to study ERM determinants and the value effects of ERM investment, with the Q 

ratio used as a proxy for market performance. The researchers used the dummy 

variable; ERM to show if an insurer invested in ERM in any given financial year during 

the period in focus. The scholars employed the maximum-likelihood treatment effects 

framework to address the model endogeneity problems and jointly approximate the 

decision to implement ERM and the impact of that decision on the Q ratio in using two 

equations. The project revealed that ERM implementation has a significant effect on 

corporate profitability, as shown by Tobin’s Q premium of approximately 0.2 (20%). In 

the corroborative studies by Aebi et al. (2012), Ellul and Yerramilli (2013), Farrell and 

Gallagher (2014) as well as Eckles et al. (2014), it was found that the financial services 

firms, specifically the companies in the banking and insurance sector implementing 

ERM create shareholder value, by lowering earnings volatility and ameliorating 

corporate profitability, particularly during times when firms face financial doldrums. 

Aebi et al.’s (2012) paper investigated a sample of almost 600 US banks and tested 

whether the ancillary ERM corporate governance mechanisms, for instance, CRO 

presence on the BoD and CRO reporting line at the end of 2006 are related to a 

profitability during the 2007/2009 great GFC. The scholars used the banks’ buy and 

hold returns over the investigated time horizon and utilised the alphas from the Carhart 

(1997) multifactor model using ROA and ROE. Aebi et al. (2012) used two variables, 

namely, CRO on the BoD to reflect whether the risk executive is a member of the 

bank’s BoD, and also used the dummy variable board enterprise RC, assigning the 

binary value of one where the institution has a formally established board enterprise 

RC in place, and zero, if otherwise. The financial firms that had well-established board 

RCs in place provided larger datasets pertaining to the interval of meetings during 

2006, total number of board members, and the proportion independent non-executive 

directors on the board. The empirical outcome posits that the financial institutions 

where the chief enterprise risk officer reports directly to the full bank BoD exhibit 

significant, superior performance in relation to the firms where the chief enterprise risk 

officer reports to the office of the bank chief executive. The empirical evidence could 

not reveal a significant correlation between the financial institution’s value creation 

during GFC and ordinary financial and risk governance variables comprising, inter alia, 
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chief executive share options, and ownership dynamics, the independence of the full 

board, as well as the rights of the equity owners.  

Ellul and Yerramilli’s (2013) study hinged on a sample of over 70 US large bank 

holding concerns investigated during the 2007/9 GFC to inquire whether a well-

established, capacitated, and independent enterprise risk function has a major effect 

on bank performance from a risk-return trade-off and bank performance viewpoint. 

The empirical researchers constructed a risk index built upon variables such as the 

dummy variable: CRO: executive (assigning binary value of 1 where the CRO is a 

member of the bank’s BoD, and zero, if otherwise); CRO: top five: dummy variable 

reflecting if the CRO is among the top five highest paid executives at the bank or not; 

CRO centrality: gauged as the proportion of the CRO’s total cost to bank 

remunerational package to the chief executive officer’s total cost to bank 

remunerational package; board enterprise RC experience: a dummy variable denoting 

if any of the of independent non-executives on board wields banking experience; and 

active board enterprise RC: measuring whether the bank’s board enterprise RC 

consistently met frequently, per approved terms of reference in an given financial year 

under examination in relation to the standard average number of meetings expected. 

The empirical results revealed that the banking concerns with a lower risk 

management index tended to have less exposure to risky repackaged, and re-

engineered derivative instruments such as Collaterised Loan Obligations (CLOs), 

Credit Default Swaps (CDSs), and Mortgage Backed Securities (MBSs), had a lower 

probability of engaging in misdemeanour-related investments such as unsecured off-

balance-sheet investments, and connections to SPVs which could significantly tilt the 

total bank enterprise risk exposure to fall over and above the Basel III minimum 

market, credit, and operational economic and risk capital promulgations and regulatory 

requirements, and had a less amount of NPLs. The empirical findings tend to support 

the theoretical notions that ERM investments over time have a significant impact on 

the accumulative bank value creation and sustenance process (Beasley, Pagach & 

Warr, 2010; Kommunuri et al., 2016; Abdullah et al., 2017; Chibvongodze, 2018; Bodie 

et al., 2019; Chance, 2019; Adam et al., 2021; Hull, 2021; Kaplan Schweser, 2023a; 

2023h; GARP, 2024a). 

Farrell and Gallagher’s (2014) empirical study examined the valuation implications of 

over 200 publicly listed firms across sectoral and international lines, focusing on firms 
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that had reached mature ERM levels spanning from 2006 to 2011. The researchers 

sourced data from the Risk and Insurance Management Society (RIMS) maturity 

model over the period 2006 to 2011, scoring firms on a five-point ERMS scale. Farrell 

and Gallagher (2014) employed the two-step model proposed by Heckman (1979) to 

address selection bias. The authors, during the first stage of model specification, used 

a probit model, approximated with time and industry fixed effects. To correct for 

selection bias, the inverse Mills ratio created in the first stage is incorporated in the 

second phase. The results show that the banks with higher ERMS levels are 

associated with greater firm value, as reflected by the Q ratio. The researchers also 

found a statistically positive correlation of 0.4. The decomposition of the ERMS score 

revealed that the firms with advanced ERM initiatives that have effectively integrated 

risk holistically into their strategic initiatives and daily initiatives showed greater ability 

to manage risk complexity, correlations, interconnections and interdependencies 

across the firm and thus enhance firm value with increasing ERMS. A financial 

services study by Eckles et al. (2014) investigated ERM implementation in a sample 

of 354 US insurance companies from 1992 to 2008. The authors investigates whether 

the firms implementing ERM show a reduction in risk and whether the risk reduction 

after ERM implementation is associated with an increase in risk-adjusted profits. The 

present study can reasonably infer that, notwithstanding that the insurance industry is 

different from the banking industry, the techniques, methodologies, and variables, 

such as firm performance, can be analysed similarly from both profitability and risk 

perspectives, considering endogeneity concerns. Eckles et al.’s (2014) study insights 

can also be replicated across various industries. To test their research hypotheses, 

the scholars specify two models with bank profitability and risk as dependent variables 

and regress the insurance firm performance on a number of independent variables, 

including the ERM adoption dummy (as the main independent variable), plus other 

control variables that can potentially affect performance.  

By treating the potential endogeneity problems relating to omitted variables, Eckles et 

al. (2014) used the Heckman (1979) two-step procedure to estimate the effect of ERM 

adoption on both bank profitability and risk. The empirical evidence shows that the 

ERM-implementing firms exhibit a reduction in stock return volatility, further 

emphasising that the reduction in stock return volatility becomes even more 

pronounced over time. The researchers found that the insurance firms’ risk-adjusted 
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performance, proxied by the operating profits per unit of risk (ROA / return volatility) 

tend to increase after ERM implementation.   

Battaglia et al. (2016) posit that the banks in which a CRO has significant and 

independent contributions to the RC should experience lower enterprise risk and 

higher risk-adjusted bank performance. This emanates from the notion that the 

increasing proliferation and complexity of banking risk profiles, through the risk-taking 

behaviours of traders and security desks, indicates that the bank risk profiles may not 

be effectively contained only by regulators and market discipline from investors 

(Acharya et al., 2009). Thus, this present study believes that a strong and independent 

risk management function is of paramount significance (Stulz, 2008; Chibvongodze, 

2018). 

4.3 Detailed specification of hypotheses 

This study, as per the aforementioned discussion, thus recaps the first and second 

hypotheses as follows: 

• H1:  There is no significant relationship between ERMS and bank 

performance. 

• H1a:  There is a significant relationship between ERMS and bank 

performance. 

This section discusses the development of the following set of hypotheses thus: 

• H2:  There is no significant association between ERMS and risk-adjusted 

bank performance. 

• H2a:  There is a significant association between ERMS and risk-adjusted 

bank performance. 

Florio and Leoni (2017) posit that emerging ERM empirical studies and corporate 

governance regulatory requirements impinge on the need for more studies into ERM 

adoption value effects, particularly in under- investigated emerging market contexts 

such as SA. The present study, following the empirical work by Florio and Leoni 

(2017), first focused on the nexus, if any, between the individual elements of a good 

ERM or risk management initiative, as suggested by the King IV (2016), and previous 

global empirical ancillary research endeavours on ERM value effects. The present 

study refers to the elements indicating the ERM integration in corporate governance 
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first and then references the risk review approach within specified banks under 

investigation. Finally, this study considered ERM elements together by approximating 

a more comprehensive measure of ERMS, again following the baseline study by Florio 

and Leoni (2017). The first part of the analysis employed the same approach as per 

previous scholarly papers, though in a new context and based on a more robust and 

consistent dataset to verify the specified hypotheses that were previously tested only 

on different samples and time horizons. 

The second phase of the analysis hinges on the need to address the problems 

associated with the usage of individual ERM proxies by contemplating ERM as a 

symbiotic interplay and relationship between institutional governance and the bank’s 

operations (Gordon et al., 2009; Lundqvist, 2014; 2015 as cited in Florio & Leoni, 

2017). The researcher tested the effect of ERM on two forms of performance. Since a 

bank’s ERM implementation may reduce the impact of downside pure risks and 

ameliorate strategic, tactical, and operational decision-making processes, a positive 

effect on historic accounting performance was envisaged. The researcher empirically 

assumed, as per previously aforementioned scholarly work, that the envisaged 

amelioration in the bank’s profitability and the emphasis on new ERM-related 

pronouncements by regulatory authorities, governance bodies, and initiatives in 

corporate governance disclosures may impinge a favourable effect on the investment 

community, and thus a positive relationship between ERM and market (real-time) 

performance was also expected in sync with EMH. The Hoyt and Liebenberg (2011) 

paper further posits that it is reasonably probable that a bank’s investors may 

incorporate equity market information on developments, changes or improvements in 

the bank’s ERM system within and over a specified time. 

Regarding the symbiotic synthesis of the risk management functions in corporate 

governance, the present study first focused on the appointment of a CRO charged 

with identifying, developing, and facilitating the management of the bank’s risk profile 

for designing, facilitating the operationalisation, leading and managing the ERM 

programme, and for timeous board risk reporting to both the board RC and the BoD 

(Borsa Italiana, 2011; King IV, 2016). According to Beasley et al. (2008) and Lundqvist 

(2014, 2015), the CRO appointments are considered as critical corporate 

appointments that also signal positive investor sentiments to the financial markets that 

the bank has entrusted an ERM expert, or a senior level executive to lead the design 



 97 

and delivery of the bank’s ERM programme, which can positively influence the 

stakeholder and shareholder value, including profitability and dividends.  

Next, the researcher examined the nomination and appointment of a bank’s board 

enterprise risk or related committee specifically pertaining to ERM or integrated RM 

and internal audit (US Sarbanes Oxley Act, 2002; Borsa Italiana, 2011; King IV, 2016, 

FRC, 2024).  

Previous empirical evidence mostly hinges on board RC establishment to proxy for 

ERMS, signalling that such structures tend to resemble a robust risk governance and 

management environment (Subramaniam et al., 2009; Yatim, 2010; Eckles et al., 

2014; Grace et al., 2015; Kommunuri et al., 2016; Abdullah et al., 2017 as cited in 

Florio & Leoni, 2017). Notwithstanding the implications of ratifying and instituting a 

dedicated board RC or related equivalent committee of the same on bank value remain 

largely untested, the researcher expected the presence of such a structure to depict a 

more amplified focus on ERM or integrated RM and optimised collaboration of the 

bank’s ERM function or equivalent function of the same.  

Finally, another key component under investigation was the interval of reporting 

between the bank’s board enterprise RC and the board, which is at least quarterly (4 

times per financial year) to align with King IV’s (2016) recommendations on frequent 

board risk reporting and combined assurance reporting requirements. Intriguingly, the 

board enterprise RC is mandated to meet at least only twice a year in the Italian 

financial market context (Borsa Italiana, 2011). A related interesting point to note is 

that over the past decade, SA has been the leading authority on global financial 

reporting standards requirements. According to Sobel and Reading (2004), active 

board participation is positively associated with effective ERM programmes. Empirical 

evidence shows that corporate governance and integrated RM are inextricably 

intertwined with a fluid symbiotic relationship of interconnections and 

interdependencies, stipulating that institutional stability and incremental improvements 

of corporate performance are highly reliant on the effective and efficient contributions 

of both elements (Quon, Zeghal, & Maingot, 2012; Abdullah et al., 2017; Florio & Leoni, 

2017; Chance, 2019; Rose et al., 2019;). An institution with appropriate collaborative 

arrangements between the board RC and the BoD can rely on frequent and effective 

communication to spot emerging bank risks and optimally respond to them (Paape & 
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Spekle, 2012; Florio & Leoni, 2017; Chibvongodze, 2018) and improve the chances of 

realising supernormal profits (Ellul & Yerramilli, 2013; Chibvongodze, 2018). 

Regarding the elements of ERM adoption, the present study hinged on the bank’s risk 

review process. Governance codes such as the FRC (2024), the Borsa Italiana (2011), 

and the SA King VI (2016) refer to national and international guidance and leading 

practices. This study acknowledges the empirical work on RA implementation from a 

case study perspective by scholars such as Mikes and Kaplan (2015). However, large-

scale investigations on the implications of RA attributes are still very limited and very 

much needed to add to the existing body of ERM knowledge which is still relatively 

new (Florio & Leoni, 2017). 

According to Florio and Leoni (2017), RA is characterised by three key elements. 

Firstly, the interval of the assessment is essential. Leading professional bodies such 

as the COSO (2012, 2017), propose that RA is perpetually performed at agreed 

intervals throughout the financial year, focussing on all enterprise risks, including, 

strategic, business (including production risks), and financial: market, credit, as well 

as operational risks. The researcher logically assumes, following the empirical work of 

Florio and Leoni (2017), that to create, increase, and sustain value creation, the RA 

frequency shall be adjusted to strategically, tactfully, and operationally align with the 

evolutional rate of institutional risks. Therefore, since the banking context is 

characterised by high volatility rates it demands higher risk review frequency than the 

other institutions (Mikes & Kaplan, 2013; 2015, Yoe, 2019). 

However, due to financial globalisation, the interconnectedness of the global financial 

system, the recent damaging effects of the recent great GFC of 2007-2009, volatility, 

and the complexity thereof, higher frequency of RA may assist in detecting 

catastrophic emerging risks and changes in residual risks above the board approved 

risk appetite and tolerance limits (due to increased risk interconnections, 

interdependencies and correlations), even in industries deemed to relatively stable 

and characterised by sluggish response to change. The institution’s ERMS and risk-

bearing capacity, along with the results of financial stress testing and sensitivity 

financial calculations and results may also explain why the institutions may 

progressively opt for a lower RA frequency (Florio & Leoni, 2017; BCBS, 2020; BIS, 

2020). However, the increasing RA sophistication of an institution may opt for 
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functional resources such as combined assurance or risk management champions to 

take the lead in facilitating the review, monitoring, and reporting of risk profiles to which 

they are responsible. Furthermore, where an institution’s ERM function has 

extensively facilitated RA sessions across the business for at least 36 months of 

detailed risk review, monitoring, and reporting, it is logical to reduce the RA frequency 

if the effectiveness of the institution’s ERM programme has been independently and 

objectively tested and audited by internal and, or external audit or any other appointed 

external, independent, third-party combined assurance provider or external risk 

experts. 

For the purposes of this study, following Florio and Leoni’s (2017) baseline empirical 

approach, the researcher hypothesised that a higher frequency of RA may increase 

ERM effectiveness and, in turn, lead to higher risk-adjusted bank performance.  

The second attribute is RA depth. RA (including risk identification, per ISO 31:000: 

2018 glossary of terms) shall be performed at both the institutional level and the 

business unit (functional) level, organising risks by category and subcategory (COSO, 

2004’ 2012; 2017). In the same light, in line with previous empirical studies, risk 

monitoring is most effective if owned and executed by business units or functional 

areas of the institution to identify, track, and manage risks (Farrell & Gallagher, 2014). 

The notion thus ties in with the logic that an institution may progressively lower the 

intensity of its RA frequency where the business units and functional areas are 

empowered to own and manage their respective risk profiles and accordingly report to 

relevant risk governance structures per internal risk processes. 

However, given specifically that the listed banking concerns are complex, publicly 

owned juristic, artificial persons, a more robust and deeper RA engine within a financial 

services banking context is vital to accomplish ERM effectiveness, culminating in 

accentuated risk-adjusted bank performance (Florio & Leoni, 2017). It thus also follows 

that an ineffectively designed RA approach may scupper the institution’s capacity to 

effectively respond to both upside and downside risks to which the bank is exposed, 

thus impacting the financial health, viability, and survivability of the bank in its entirety. 

The third component is risk review methodology, which can be qualitative, quantitative, 

or both. It is essential for the institutions that following an initial qualitative risk 

screening, a quantitative RA be performed on the institution’s critical risks. A 
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formalised risk measurement methodology augments risk response initiatives (COSO, 

2012, 2017; Farrell & Gallagher, 2014; Florio & Leoni, 2017). In the same light, the 

researcher proposes that the institutions using both approaches have more robust 

ERM programmes, which can enhance the ability to detect emerging risks and, as a 

result, improve risk-adjusted bank performance. 

According to corporate governance’s leading practices and previous ERM-related 

empirical evidence, the aforementioned six elements of the two sets of hypotheses 

specified and discussed in the previous sections all jointly contribute to ERMS (COSO, 

2017; Florio & Leoni, 2017). Contemporary empirical evidence shows a different view 

on the joint presence of the elements denoting a sound and high-quality ERM 

implementation and firm performance (Grace et al., 2015). Examining the empirical 

effects of employing individually fragmented proxies to measure ERMS is vital in 

appreciating their impact to bank value creation. However, the empirical study does 

not measure the aggregated, joint impact of the proxies (Florio & Leoni, 2017). Thus, 

to account for the effects of an ERM programme, where the management of risk is 

commingled with bank governance, strategic, tactical, and operational initiatives 

(Gordon et al., 2009; Florio & Leoni, 2017), the present study combined the six 

components into an ERM value and divided the sample into highly sophisticated ERM 

banks (with 4 or more leading practice ERM elements) and less sophisticated ERM 

banks (with 3 or less leading practice ERM elements). The aim of the categorisation 

process was to determine whether investing in highly sophisticated ERM programmes 

influences bank performance. Mikes and Kaplan (2015) contend that to achieve higher 

returns, the firms can implement ERM programmes that reflect their respective 

mission, vision, and values, including the strategic outlook and business model. Thus, 

a generic approach ERM implementation may affect the contribution of ERM to firm 

value. 

In accordance with previous empirical studies such as those by Florio and Leoni 

(2017), the researcher thus expected that high ERM committed banks will increase 

value in the form of, for example, streamlining RM expenditure by avoiding the 

duplication of effort across business and functional lines (Farrell & Gallagher, 2014), 

culminating in the development of strategic, tactical, and operational business choices, 

thus leading to enhanced bank performance.  
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There is a litany of empirical studies, for example those by Hoyt and Liebenberg, 

(2011); McShane et al. (2011); Baxter, Bedard, Hoitash and Yezegel (2013); Grace et 

al. (2015); Kommunuri et al. (2016); as well as by Abdullah et al. (2017) on ERM and 

corporate value, focussing on the value effects of ERM. These studies tend to have 

the problem of using a single dimensional feature to proxy for ERM implementation. 

The present study buttressed the scholarly work of Florio and Leoni (2017), who used 

a melange of attributes to measure the sophistication of the ERM system within a 

European banking context to measure the effect on risk-adjusted bank performance. 

An ancillary objective was used to gauge whether a nexus exists between ERM 

advancement or sophistication levels and bank performance. Florio and Leoni’s (2017) 

study examined the extent of ERM implementation and its effect on bank performance. 

The empirical evidence on ERM postulates that the firms may bolster their 

performance by implementing an integrated approach to the management of risk. The 

merits of adopting an ERM initiative comprise of thwarting negative investor 

sentiments through the reduction of suboptimal market signals, the reduction of 

earnings volatility and the provision of capabilities enabling financial cushioning during 

periods of corporate financial doldrums, including reduced hurdle rates or the cost of 

capital required to attend to urgent working capital requirements (Grace et al., 2015; 

Kommunuri et al., 2016; Marozva, 2017; Florio & Leoni, 2017; Chibvongodze, 2018; 

Bodie et al., 2020; Hull, 2021). ERM may augment the accentuation of firm value 

(Beasley, Pagach, & Warr, 2008; Paape & Spekle, 2012; Ellul & Yerramilli, 2013; 

Grace et al., 2015; Kommunuri et al., 2016; Abdullah et al., 2017; Wen & Yu, 2017, 

2020). 

Scholarly evidence points to the spasmodic availability of literature on the nexus 

between ERM and firm performance (Desender, 2007; McShane et al., 2011; Farrell 

& Gallagher, 2014; Grace et al., 2015; Kommunuri et al., 2016; Abdullah et al., 2017). 

Most of the empirical literature examines the linkage between ERM determinants and 

the quality of ERM systems, while only a limited number investigated the value effects 

of ERM through accounting and financial market measures such as ROA, ROE and 

related financial market metrics such as Tobin’s Q (Hoyt & Liebenberg, 2011; 

McShane et al., 2011; Baxter, Bedard, Hoitash, & Yezegel, 2013; Grace et al., 2015; 

Kommunuri et al., 2016; Abdullah et al., 2017). Some scholars propound that one 

reason for the scant empirical literature is the complexity in elucidating the nexus 
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between ERM and firm value as a direct correlation or just a culmination of lowering 

of risk (Nocco & Stulz, 2006; Ellul & Yerramilli, 2013; Kommunuri et al., 2016; Abdullah 

et al., 2017; Florio & Leoni, 2017; Chibvongodze, 2018). Florio and Leoni’s (2017) 

study buttressed the notion that it is inconclusive whether investors and other financial 

market players can calculate the impact of ERM on institutional performance. 

The interconnections of ERM implications with reference to ancillary European 

empirical studies via qualitative studies, specifically in Italy, hinge on the importance 

of the use of ERM experts for the effective functioning of ERM programmes (Arena, 

Arnaboldi, & Azzone, 2010; 2011; Caldarelli, Fiondella, Maffei & Zagaria, 2016; 

Giovannoni, Quarchioni, & Riccaboni, 2016; Florio & Leoni, 2017), the inextricable 

linkage between ERM and corporate governance (Florio & Leoni, 2017), and the effect 

of the embedment of ERM in banking firms to achieve socio-economic value 

(Caldarelli, Fiondella, Maffei, & Zagaria, 2016). 

The scholars who use chief enterprise risk officer appointments as a proxy for ERM 

adoption or implementation contend that due to the financial investment involved and 

the operational impact an ERM programme thrives with strong senior management 

sponsorship and buy-in. This notion corroborates the view that CRO appointment 

resonates and intersects with the establishment of ERM (Pagach & Warr, 2010). In a 

related study by Beasley et al. (2005), the appointment of an executive responsible for 

ERM is deemed to be aligned with more sophisticated ERM functions. Paape and 

Spekle (2012) found that the listed institutions with a CRO and a well-established 

board audit committee are associated with more advanced ERM programmes. Florio 

and Leoni’s (2017) paper also used the presence of a CRO variable but added other 

variables to gauge the effect of ERM on institutional value. The problem of using CRO 

appointment as a proxy for ERM implementation reflects the adoption of ERM without 

providing specific tangible evidence on the extent level of sophistication, the alignment 

of the ERM initiative with global ERM leading practices, or the ERMS level of the 

programme (Beasley et al., 2008; Pagach & Warr, 2010; McShane et al., 2011; Farrell 

& Gallagher, 2014; Grace et al., 2015; Kommunuri et al., 2016; Florio & Leoni, 2017; 

Abdullah et al., 2017; Chibvongodze, 2018; McShane, 2018). The inherent drawbacks 

pertaining to the usage of the announcement of the CRO appointment or CRO 

presence in the firm’s organisational structure have prompted further research for 

alternative additional and more robust ERM measures (Florio & Leoni, 2016). 
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Florio and Leoni’s (2017) study tested whether an association exists between the 

sophistication level of ERM programmes and bank value in terms of profitability, 

corporate governance and firm characteristics as control variables. The scholars 

propose that instead of relying on a one-dimensional proxy, as in previous empirical 

studies, they investigated ERM integration in corporate governance by employing 

additional variables such as the appointment of a chief enterprise risk officer, the 

presence of a board-level RC, the interval of reporting of the RC to the BoD. The 

scholars proposed ancillary ERM operating mechanisms such as risk review intervals, 

depth and approach. Florio and Leoni (2017) devised an overall measure of ERMS 

composed of all the ERM elements. The authors employed two performance 

measures to capture different views, thus: the historical accounting performance, with 

ROA as the regressant, and market performance using the Q ratio as the regressant 

variable in multivariate regression analysis.  

The empirical results revealed whether ERM elements, both individually and jointly, 

have a direct correlation with bank performance. It is interesting to note that, apart 

from Florio and Leoni’s (2017) study, no other empirical scholarly paper has been put 

forward to add to the existing body of knowledge (Beasley et al., 2005). The paper 

found that quantitative, augmented with qualitative RA methodologies exhibit a 

positive effect on ROA, while the establishment of a board RC has a favourable impact 

on the Q ratio, the interval of RC communications to the board, and the risk review 

sophistication level. Florio and Leoni (2017) also posit that sophisticated ERM 

programmes directly affect both ROA and financial market evaluation. In essence, the 

authors state that sophisticated ERM programmes, rather than fragmented 

components have a significant effect on institutional value creation. Florio and Leoni 

(2017) contributed to the development of new ERM knowledge by increasing the 

number of metrics and factors influencing ERMS and enhancing the robustness and 

rigour of risk review approaches to the ordinary proxies for integrated risk 

management. 

The specified hypothetical propositions are based on the notion that strong ERM 

programmes are beneficial to banks. Unique circumstances may hamper the 

confirmation exercise of this relationship. Certain factors deemed to accentuate the 

level of ERMS may be window dressing for formal compliance purposes and may only 

be a caricature and epitome of some mirage and may not count for tangible impact 



 104 

(Woods, 2008; Power, 2009; Arena et al., 2010, 2011; Grace et al., 2015; Abdullah et 

al., 2017; Florio & Leoni, 2017), resulting in suboptimal ERM effectiveness, with no 

effect on bank value. For instance, RC communications to the board conducted at 

more regular intervals, but constitute only a formal, tick box compliance exercise, thus 

defeating the potential benefits of effective risk monitoring and reporting at board level, 

making risk reporting an expensive instead of a beneficial process.  

Leading ERM practices and contemporary empirical literature are recommending the 

treatment of combined assurance functions such as ERM, internal and external audit, 

compliance, and quality management as profit centres of excellence rather than as 

cost centres. Some regulatory stipulations such as opting for more detailed risk review 

approaches may culminate in capital outlays, thus scuppering ERMS efforts rather 

than ameliorating bank risk-adjusted performance (Chance, 2019; Rose et al., 2019; 

Yoe, 2019; Kaplan Schweser, 2023a; 2023i; Saunders et al., 2024).  

More frequent, deep, and highly sophisticated RAs can attract high financial, 

opportunity cost implications, and ancillary sunk costs, thereby hurting bank risk-

adjusted bank performance, particularly in the small to medium-sized banks (by total 

assets) operating in relatively non-volatile economic contexts (Farrell & Gallagher, 

2014). Prying from a different lens, the present study noted and posited that the equity 

markets’ ability to incorporate ERMS into share prices cannot be underrated, and thus, 

the costs of ERM investments might be greater than the intended benefits. For 

instance, a novice investor may not have the requisite technical capabilities to evaluate 

the complex and robust risk review approach of a bank due to the high technical 

competencies required, thereby affecting the potential to effectively factor ERMS into 

the bank’s share price and its overall market capitalisation. This may result in 

mispriced bank valuations, at least from a market perspective (Florio & Leoni, 2017). 

The factoring in of ERM information into the bank’s share price may be delayed due 

to market inefficiencies in relaying market information (see, for instance, the weak-

form hypothesis by Fama, 1970; Fama & Jensen, 1983), such as the SA emerging 

market context. In essence, this study, cognisant of the aforementioned discussion, 

proposes that a single ERM system, though categorised as advanced, may not fit all 

institutional contexts, as advanced by scholars such as Mikes and Kaplan (2015). The 

researcher, therefore, envisages the benefits of ERM investment to outweigh its costs.  
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The GFC of 2007 to 2009 underscored that managerial excellence is essential for bank 

survivability in the medium to long-term horizons, which has exacerbated global 

financial services regulators and policymakers to make promulgations to ameliorate 

bank management practices (Pagach & Warr, 2010, 2011; BCBS, 2016; Marozva, 

2017; Marozva & Makina, 2020; Kaplan Schweser, 2023e; GARP, 2024d, 2024e). In 

post-mortem analytical papers by the Organisation for Economic Cooperation and 

Development: (OECD, 2009; 2010), a set of four areas were emphasised comprising 

of, compensation schemes, bank ERM practices, board performance evaluations, as 

well as investor rights and relations. Regarding the ERM practices, some 

mathematical, statistical, including actuarial axioms and formulae for ERM modelling 

have proven to be remote from reality, culminating in non-plausible outcomes despite 

the advanced level of complexity and scientific rigour. The insufficiency of financial risk 

modelling was accentuated by a couple of factors as risk exposure reporting did not 

always reach top management timeously, and when it did, it did not receive adequate 

attention due to its complexity (Chance, 2019; Yoe, 2019; Chen et al., 2021; 2023; 

Kaplan Schweser, 2023d; GARP, 2024e). Scholarly contemporary debates contend 

that if the insufficiency of financial risk modelling is not an assurance concern, then 

the ERM messaging in the bank and the requirements for due professional care by 

senior managers certainly are (Battaglia et al., 2016; Kommunuri et al., 2016; Abdullah 

et al., 2017; Adam et al., 2021). 

Over the past 30 years, the ERM approach has gained increased acceptance and 

adoption by major institutions, particularly the banks to enhance the overall ERM 

approach. The twin effects of effective risk management embedment entail a decrease 

in the cash flow and earnings volatility (Lam, 2001), as well as enabling regulators and 

the investment community to effectively assess and monitor bank performance, both 

in terms of risk-taking and risk-adjusted performance (Grace et al., 2015; Battaglia et 

al., 2016; Florio & Leoni, 2017). 

According to Battaglia et al. (2016), the banking firms adopting an ERM approach 

create stakeholder, including shareholder value, by providing a platform for an optimal 

risk-return trade-off. Battaglia et al. (2016) tested two key research questions: Does 

ERM adoption accentuate institutional performance? Does ERM adoption also reduce 

bank risk? The aforementioned empirical study revealed that an ERM programme 
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produces positive effects on bank performance by increasing risk-adjusted profits and 

also reducing bank risk. 

ERM is technically defined by COSO (2004; 2012; 2017) as a board approved process 

and framework that integrates strategy, governance and risk management to provide 

a coordinated systematic and disciplined process for the management of risk with risk 

appetite and tolerance to give reasonable assurance that the institutional objectives 

will be accomplished. Another intersecting and supporting definition is provided by 

Nocco and Stulz (2006), who view ERM as a discipline and process under which an 

aggregated, portfolio view of risks is adopted by an organisation to create, increase 

and sustain corporate value. A recent similar definitive notion by Battaglia et al. (2016) 

and Yoe (2019) states that ERM is a process that addresses uncertainty and enables 

an organisation to capitalise on the opportunities inherent in the operating environment 

to concentrate on its core competencies to achieve strategic, tactical, and operational 

objectives. In a similar light, ERM implies a paradigm shift from managing risks 

individually to managing them collectively. Sabato (2014) postulates that the banks 

with an effective ERM programme can effectively aggregate enterprise risks, thus 

providing the financial institution with an unbiased approach to allocate scarce human, 

financial, and technical resources among competing priorities from different business 

units. Sabato (2014) contends that a good ERM programme improves the bank’s 

capital efficiency from a risk budgeting perspective and maximises shareholder wealth 

since the bank should be able to hold excess capital over the required regulatory 

stipulations. 

A plethora of empirical evidence on the value effects of ERM has been put forward by 

scholars. A striking limitation of these empirical studies is their inherent reliance on 

and employment of only one measure to gauge ERM advancement and its cumulative 

effect on bank value. Some empirical studies used CRO appointments to indicate the 

presence or otherwise of an ERM programme (Pagach & Warr, 2010; Aebi, Sabato, & 

Schmid, 2012; Lin, Wen & Yu, 2012; Ellul & Yerramilli, 2013; Eckles, Hoyt, and Miller, 

2014; Battaglia et al., 2016; Kommunuri et al., 2016; Abdullah et al., 2017). Florio and 

Leoni (2016), however, employed a number of variables to measure ERMS instead of 

relying only on one measure to provide the overall picture of ERMS. 
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• H3:  There is no significant relationship between ERMI and bank 

performance. 

• H3a:  There is a significant relationship between ERMI and bank 

performance. 

ERM has gained pre-eminence in corporate governance due to the accentuated 

interest and expectation for enhanced risk response approaches, especially in the 

financial services sector (Adam et al., 2021). The ERM discipline has also received 

global attention from prudential authorities, industry associations, credit rating firms, 

investors, and institutions in recent years, culminating in many organisations switching 

from fragmented risk approaches to an integrated portfolio view of enterprise risks 

(Beasley, Clune, & Hermanson, 2006; Kaplan Schweser, 2023c, GARP, 2024f).   

According to Hoyt and Liebenberg (2010; 2011), the growing momentum of ERM 

implementation by institutions has been augmented by a heightened focus by 

academics on the effects of ERM on institutional value. However, the current 

challenges in developing an optimum ERM measure have brought forth significant 

challenges in the science and mechanics of ERM (Hoyt & Liebenberg, 2010; McShane 

et al., 2011; Eckles et al., 2014; Kommunuri et al., 2016; Adam et al., 2021). This 

phenomenon partly explains the production of a melange of different and sometimes 

contrasting findings. Scholars have developed indicators to compute ERM adoption or 

implementation. Adam et al. (2021) discuss three categories of scholars based on the 

source and mode of information used to gauge ERM implementation: 

1. CRO appointments and establishment of ERM functions as a proxy for ERM 

implementation  

This group of researchers used the presence of a CRO or risk function as a symbol 

for ERM implementation. The generally accepted practice among the first group is 

chief enterprise risk officer appointments as equivalent to ERM adoption by institutions 

(Beasley et al., 2008; Hoyt & Liebenberg, 2010; Pagach & Warr, 2010; Paape & 

Spekle, 2012; Grace et al., 2015; Kommunuri et al., 2016; Abdullah et al., 2017). 

Beasley et al. (2008) state that the linkage of CRO appointments with ERM 

implementation is based on three reasons: initially, to fill a newly established senior 

managerial ERM role on the organisational structure, thereby signalling to the market 

that either the bank is about to implement ERM or is paying increased attention to it; 

the need to replenish a vacant position for an existing chief enterprise risk officer who 
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either resigned to accept other opportunities, was promoted, or left the employ of the 

bank, indicating that ERM has been recently adopted or already operationalised, and 

finally, a title change to chief enterprise risk officer to precisely indicate the senior 

manager’s mandate accurately and thus showing the market that the bank has 

invested in a formal ERM programme. 

2. Employment of the survey technique to reflect ERM operationalisation  

Secondly, this category of researchers includes those employing the survey technique 

to determine if a bank has established ERM and the extent the institution indicates 

their stage of ERM adoption (Florio & Leoni, 2017;, Beasley, Clune & Hermanson, 

2006; Gates, Nicholas & Walker, 2012). Beasley et al.’s (2006) paper values the 

effects of ERM implementation on the internal audit function and uses the COSO ERM 

components to craft the survey questionnaire. Gates et al. (2012) surveyed corporate 

ERM practices using the COSO ERM Framework’s eight interconnected components 

as themes using a variety of measures for all the elements. The responses were used 

to compute a measure for ERM adoption. The paper noted that due to the complexity 

and technical nature of ERM, the committed respondents who are technically 

comfortable with the vagaries and tenets of ERM are required to fully respond to the 

survey questionnaire to provide meaningful information to measure the bank’s ERM 

implementation. The constraints pertaining to the limited number of respondents per 

bank, which are mostly pitched at the top management level, may present challenges 

relating to expected information since executives are always pressed for time and may 

opt not to respond comprehensively as expected. This is one of the major challenges 

of employing the survey method to design an appropriate ERM measure for ERM 

adoption. 

3. Construction of ERMI from bank information 

Finally, the third category of empirical scholars among the three groups is those 

utilising information from specific banks, public or otherwise, to gauge the adoption 

and extent of ERM adoption. Empirical studies in this area include Gordon et al. (2009) 

and Alawattegama (2018), who designed an ERMI and used bank financial statements 

information and related corporate governance pronouncements to compute ERM 

implementation. The COSO Integrated ERM Framework (2004; 2017) was employed 

by both Gordon et al. (2009) and Alawattegama (2018) as a benchmark and baseline 

for the computation of ERM implementation. Gordon et al. (2009) designed an ERMI 
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using COSO’s four objectives: strategy, operations, reporting, and compliance. In a 

related study by Alawattegama (2018), eight COSO components were employed in 

modelling ERM implementation. The employment of generally accepted practices and 

frameworks such as the COSO ERM Integrated Framework (2004, 2012, 2017) 

implies that the bank’s ERM functions are aligned with the global ERM leading 

practices. A sub-category entrenched within the third group of researchers uses 

externally published ERM ratings supplied by global credit rating agencies such as 

Moody’s, Fitch, as well as Standard and Poor’s (S&P) for specific listed concerns, 

including banking firms. Specifically, within this category, McShane et al. (2011), along 

with Baxter et al. (2013) used the S&P ERM ratings figures to compute ERM adoption 

and the extent of ERM implementation. The scholars posited that in employing the 

S&P ERMI, such an index was technically capable of indicating information on both 

the extent and level of ERMS within the listed firms, including banks, for an institution’s 

ERM adoption and quality of implementation. The scholars contend that the 

employment of the S&P ERMI enabled a more robust and thorough depiction of ERM 

implementation since the index itself is a product of a rigorous and tested financial 

mathematical and financial econometric computational exercise (Adam et al., 2021).  

The computations comprise of the evaluation of an institution’s ERM culture, process, 

and related programme, as well as project activities. In a similar scholarly review, 

Baxter et al. (2013) examined the factors influencing ERM programme quality and the 

nexus between ERM quality and firm performance and value using the S&P ERMI as 

a proxy for ERM implementation. The paper further propounds that utilising the S&P 

ERMI as an ERM proxy effectively manages and addresses measurement bias, which 

is customary with ERM-related research by providing a rather independent, objective, 

and professional viewpoint. Specifically, the robustness and complexity of the 

computational approach used by the credit rating agencies (explained by the 

availability and endowment of capabilities in financial engineering and financial 

econometrics in situ), including easy access to corporate, private information on ERM 

programme embedment across listed and non-listed concerns, are ordinarily well 

placed to design an ERMI that indicates an appropriate  overview of a firm’s ERM 

programme quality and status. 

There are, however, certain limitations embroiled in the robustness of ERM measures 

that were put forward by the third set of scholars, notwithstanding their prowess and 
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technical usefulness in modelling ERM adoption based on a detailed analysis of 

specific firm data and information. Firstly, the ERMI developed by Gordon et al. (2009) 

and Alawattegama (2018) depended on scant quantitative and qualitative information 

that is available via public sources such as externally audited, consolidated annual 

financial statements for listed firms, operating practices, and other ancillary corporate 

governance reports and pronouncements. The employed assessment methodology 

does not comprehensively review the extent, status, and quality of ERM programmes 

in focus to reflect accurately on all ERM elements (Adam et al., 2021). The usage of 

the COSO ERM framework as a baseline for developing ERM ratings has been 

criticised on the basis that the computation of ERMI is inherently exposed to 

researcher bias. Using a single index may result in the issuance of a lower index to 

firms that have adopted a non-COSO model or to firms that have instituted a model 

postulated by Tekathen and Dechow (2013). A demerit of using the S&P ERMI as a 

proxy for ERM implementation is that the index is only available for specific industries, 

for instance, the financial services firms, such as the banking firms, and it is also mainly 

entrenched in developed or highly industrialised economies, such as those in North 

America, Western Europe, Japan, and Australia (McShane et al., 2011; Baxter et al., 

2013; Florio & Leoni, 2017). Credit rating agencies have been criticised for issuing 

biased ratings based on client relations, which may taint the credibility of the S&P ERM 

ratings assigned to the institutions (McShane et al., 2011; Kaplan Schweser, 2023; 

GARP, 2024c).  

According to GARP (2024f) and Kaplan Schweser (2023d, 2023e), in a post-mortem 

analytical review on the causes of the GFC of 2007 to 2009, some credit rating 

agencies were issuing highly favourable credit ratings to financial institutions who were 

involved in highly leveraged and risky trading positions over and beyond the board 

approved risk appetite and tolerance limits and flouting the adherence to technical 

results of the financial stress testing and sensitivity analytical exercises, including the 

banks involved in the packaging and repackaging of financial securities and other 

financially engineered and re-engineered security products. The phenomenon blew up 

when the banks indiscriminately availed subprime mortgages to retail clients who 

could not afford to service both the principal and interest thereof including the 

expiration of a low-interest payment window and return to interest rates commensurate 

with the riskiness of individual clients based on specific credit risk profiles (GARP, 
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2024b). Some institutions like the American Insurance Group (AIG) were bailed out by 

federal funds based on the too big to fail promulgation. Other firms, however, were not 

so fortunate and went under (Hull, 2021 as cited in GARP, 2024i). McShane et al. 

(2011) further contend that the credibility concerns are further accentuated by the fact 

that credit rating agencies often review assigned ratings to firms either upwards or 

downwards, which may distort the figures since ERMI is based on the firm’s risk 

culture, systems, processes, and practices, inter alia, factors of which seldomly 

change over short periods. 

The firmwide iterative nature and pervasiveness of a bank’s ERM function requires 

that the proxies employed for ERM implementation must incorporate all key 

components of a firm’s operations affected by ERM implementation (Adam et al., 

2021). A literature review of the ancillary empirical evidence by the aforementioned 

paper notes that the proxies used by different scholars as ERM measures were either 

a one-off event (such as CRO appointments), or an index constructed using the survey 

method sourced from the components of selected ERM models. According to Adam 

et al. (2021), the current approaches employed to compute ERM measures require 

scholarly empirical amelioration to align with the complexity and bank-wide 

implications of ERM. The paper contends and puts forward a model that includes all 

the elements of ERM as well as the critical performance measures of the firms. The 

scholars adopted an ERM-themes-based model customised for the financial services 

industry, and the CAMELS bank performance measurement framework, thus, 

providing a robust approach for determining an ERM performance measure for the 

banking sector. The conceptual framework is depicted in Figure 4.1. The schematic 

view of the model shows that the ERM themes interact with the elements of the 

CAMELS model, thus producing both quantitative and qualitative measures. The two 

performance frameworks are infused together to produce an overall ERMI.  

• H4:  There is no significant association between ERMI and risk-adjusted bank 

performance. 

• H4a:  There is a significant association between the ERMI and risk-adjusted 

bank performance. 

While the abovementioned conceptual model for the determination of an ERMI 

captures a number of key ERM elements and themes, including both quantitative and 
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qualitative metrics, it lacks the essential aspect of risk adjustment for performance 

measurement. The omission of risk adjustment in profit and performance calculations 

may skew the financial statement data and information, which could misinform the 

novice investor using publicly available consolidated financial statements and other 

corporate governance reports in the integrated annual report for investment purposes. 

It is, therefore, critical that the banks report upon their risk-adjusted profits and 

performance to accurately capture the inherent risk thereof. The current study 

employed panel data multiple regression analysis, by using the FEM methodology to 

empirically test for each of the specified four hypotheses. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.1: Conceptual framework for ERMI: Source: Adapted from Adam et al. 

(2021). 

4.4 Chapter summary 

This chapter focused on the specification of the selected hypotheses together with 

empirical evidence to support the hypotheses. The next chapter discusses the 

research methodology.    
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CHAPTER 5: RESEARCH METHODOLOGY   

5.1 Introduction 

Chapter 4 focussed on the development of the research hypotheses relating to the 

value effects of both ERMS and ERMI on both ordinary non-risk-adjusted bank 

performance and risk-adjusted bank performance. The hypothesis development 

chapter further brought the discussion from Chapter three on the determinants of bank 

performance into perspective. This chapter addresses the research methodological 

aspects of the study that were required to answer the research questions, objectives, 

and specified hypotheses. This discussion further covers the population, data, sample, 

and the empirical modelling techniques that were used to achieve the purpose of the 

study. According to Saunders, Lewis, and Thornhill, (2023), Magwedere (2019), 

Mutezo (2015) as well as Marozva (2017), the research methodology encompasses 

the systematic transformation of the research problems and objectives into a workable 

course of action. The methodology further includes the theoretical aspects, the 

ancillary axioms and the paradigm pertaining to the study’s research approach. 

The main objective was to discuss and systematically examine the association 

between both ERMS and ERMI and their effects on bank risk-adjusted performance, 

including the correlation with determinants of bank performance. The positivist view 

assumes that the researcher can be impartial and remote from the area under 

examination. The present study examined the factors influencing bank performance 

using auxiliary data without contaminating data integrity. According to Bryman (1984), 

there are direct parallels between the positivist approach and the quantitative research 

approach with reference to definitions, impartiality, genericity, and correlations, which 

are discussed in the next section. 

The present study employed the positivist epistemology since the chief aim of this 

project was to investigate the association between ERMS and risk-adjusted bank 

performance, specifically focusing on the micro- and macro-level economic 

exigencies. The main aim of the present study was to elaborate and confirm the 

correlations between regressor and regressant variables, as per the postulations by 

Gelo et al.’s (2008) view on the positivist methodological perspective. The present 

project utilised auxiliary data and thus the researcher had no influence on the integrity 
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of the data, which could have impinged on the impartiality of the statistical sample in 

focus. 

This chapter commences with an explanation of the philosophical aspects and the 

overall paradigm which informed the approach. A recap of the objectives and 

questions of the study is provided. Specifications of the model that reflect both the time 

series and cross-sectional analytical implications of the study are then stated. The 

present study focused on the investigations of various banks in SA over 21 years, with 

panel data that comprised both institution-specific cross-sectional and time variances. 

The chapter further indicates the population, data, and the employed sampling 

approach. An elaboration of the diagnostic tests that were performed is provided. 

Finally, conclusions are drawn, followed by a chapter summary.  

5.2 Research paradigm and design 

This section hinges on the philosophical aspects of the study addressing the approach 

to data collection, evaluation and interpretation of the data, which forms part of the 

next chapter. According to Saunders et al. (2023), the research design is the approach 

to an inquiry or investigation to perform the sourcing and analysis of the data, thus 

providing a disciplined and systematic approach to respond to the research aims and 

hypotheses. Similarly, the research design is concerned with the framework that 

combines key research assumptions and the philosophical concepts for a research 

project. 

The present study employed a quantitative approach to investigate the association 

between ERMS and risk-adjusted bank performance, specifying the regressors. 

Quantitative research is the collection of primary data from a population, selecting 

some information from the data, and subsequently generalising the results to a 

broader population (Tustin, Ligthelm, Martin, & Van Wyk, 2005; Saunders et al., 2023). 

According to Saunders et al. (2023), and Dimitrov (2008), quantitative research is the 

display of numerical data and an interpretation of results to get more information 

contained in the numerical values under study. There are direct interconnections 

between the social sciences and natural sciences perspectives pertaining to the 

traditional method of positivism (Saunders et al., 2023).  

The current project’s chief aim was to investigate the impact of both ERMS and ERMI 

on bank risk-adjusted performance, including the correlation with determinants of bank 
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performance. The positivist view assumes that the observer can be impartial and 

remote from the item in focus. The present study examined the determinants of bank 

performance impartially using auxiliary data without contaminating data integrity. 

According to Bryman (1984), there are direct parallels between the positivist approach 

and the quantitative research approach with reference to definitions, impartiality, 

genericity, and correlations.  

In this research, causality was explicitly tested between the regressants and the 

regressors, including the purported interconnections thereof. The law of causality, 

having been extensively empirically tested, is useful and can be replicated across a 

melange of academic disciplines and contexts (Saunders et al., 2023). Initially used in 

physics and chemistry, the law of causality was also subsequently utilised in biological 

sciences and relatively recently used in the social sciences. Similarly, Saunders et al. 

(2023) postulate that positivism, if pertaining to the social sciences and ancillary social 

settings and contexts, relating to causality connotations can be empirically examined, 

the research results of which can also be generalised to the broader population 

through statistical inference. 

The present study employed positivist epistemology since the primary aim of this 

project was to examine the nexus between ERMS and risk-adjusted bank 

performance, specifically focusing on micro- and macro-level economic exigencies. 

The aim of this project was to confirm the correlations between the regressors and 

regressants, as per the postulations by Gelo et al.’s (2008) view on the positivist 

methodological perspective. The present project utilised auxiliary data which 

enhanced the objectivity of the research process since the researcher had no undue 

influence on the data, which could impinge on the impartiality of the statistical sample. 

This project followed the quantitative research methodology by employing the 

deductive research approach to understand the association between ERMS and the 

stated regressors from a micro and macro fundamentals perspective. The present 

study used the explanatory empirical research design to investigate available 

quantitative data elements by utilising financial econometric methods to compute the 

cause-and-effect associations amongst the variables to unearth the possible policy 

recommendations on the research findings. The relationships between ERMS and 
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specific micro and macro level factors in selected SA banks were examined using a 

melange of financial econometric and multivariate regression analytical methods. 

5.2.1 Population and sample 

The present study used externally audited consolidated financial statements from the 

integrated annual reports of sampled SA banks (from the respective websites of the 

selected banks), including ancillary monthly, quarterly, as well as annual financial and 

economic data obtained from the INET IRESS BFA McGregor database, the SARB, 

various World Bank Institute (WBI) databases for statistics on African development 

and from global development financial indicators. The additional macroeconomic 

variables were obtained from the International Monetary Fund (IMF)’s International 

Financial Statistics (IFS) database. The qualitative information about the banks’ ERM 

practices was obtained from the audited annual integrated reports of the selected 

banks. A maximum possible value of three and a minimum value of zero was allocated 

to each of the qualitative aspects classified under seven headings: risk or ERM 

organisation, board effectiveness and involvement in the ERM process, audit 

committee oversight, audit quality, internal audit, the quality of management 

discussion in financial reports, and the timeliness of financial reporting, in alignment 

with Adam et al. (2021). 

The current study implemented ERMI as proposed by Gordon et al. (2009) and 

Alawattegama (2018), and as later modified by Adam et al. (2021), who designed an 

ERMI and used corporate governance information to compute the extent of ERM 

implementation. The COSO Integrated ERM framework (2004, 2012, 2017, 2020) was 

employed by Gordon et al. (2009) and Alawattegama (2018) as a benchmark and 

baseline for the computation of ERM implementation. Gordon et al. (2009) designed 

an ERMI using elements of the COSO framework. In a related study by Alawattegama 

(2018) COSO elements were employed in modelling ERM implementation. This study 

thus built on the empirical work of Adam et al. (2021), who proposed an ERMI 

comprising both qualitative (ERM themes) and quantitative (the CAMELS components 

for bank performance measurement) measures to compute a comprehensive, 

integrated view of a bank-focussed risk-adjusted performance measurement 

framework. 
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This research focused on the SA emerging market; thus, data was collected from the 

banks registered in a single nation. The panel data approach was used. The data 

spans more than two decades, which is a relatively long time that involves a large 

number of dependent and independent variables, which introduced a substantial level 

of complexity, thus explaining the used sampling technique (Saunders et al., 2023). 

According to Battaglia et al. (2016), the panel approach offers several advantages 

over other methods such as cross-sectional or time-series analysis. Firstly, the panel 

approach controls for unobserved heterogeneity, thus allowing for bank-specific 

effects such as the differences across individual financial institutions and nations, thus 

address missing variable bias. Panel data tracks banks over a period of time as 

opposed to cross-sectional data that accounts only for a point in time scenario. 

Secondly, the panel data method enables more informative data and greater variability 

by integrating both cross-sectional and time-series factors, increasing the sample size, 

thus allowing more data variation, thereby reducing collinearity problems, as well as 

by bolstering the efficiency of estimates. Thirdly, the panel technique ensures an 

improved analysis of dynamics and causality, further enhancing the scholar’s ability to 

investigate the evolution of variables over time and examine lagged effects in detail. 

Fourthly, the present study used fixed effects modelling which automatically addresses 

endogeneity problems. The Fixed Effects Model (FEM) effectively eliminates time-

invariant confounders, further improving the accuracy of the research outcomes. 

Endogeneity occurs when the regressor (independent variable) is correlated with the 

error term thereby culminating in biased approximations. Endogeneity is caused by 

omitted variables, measurement errors and simultaneity (when variables influence 

each other simultaneously). FEM controls for unidentified heterogeneity by utilising 

within-category variation when analysing panel data that tracks companies over a 

specified time horizon (Saunders et al., 2023). The limitations of FEM are that the 

technique cannot approximate the impact of time-invariant variables such as 

nationality and gender which are automatically absorbed by FEM. FEM is only 

appropriate for measuring the variables that change over time within the bank. Using 

FEM may result in reduced efficiency in cases with negligible within-bank variations. 

Since the data used in the present study involved variables that change over time the 

problem was addressed by FEM. 
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Fifthly, using the panel data method minimises omitted variable bias. Conversely, 

unlike pure cross-sectional data, panel data address the problem of the time-invariant 

characteristics that can skew empirical outcomes. Sixth, the panel data approach 

enables the use of more sophisticated behavioural models, since panel data can help 

model frequently changing relationships such as in the financial services industry. 

Furthermore, panel data has the capacity to capture micro-level, detailed changes and 

the dynamics that cannot be addressed using pure time-series or cross-sectional data. 

Seventh, panel data can measure the changes that cannot be captured using cross-

sectional data and effectively separates between short term changes and long-term 

trends. Eighth, the panel data technique is more effective in addressing measurement 

errors. In essence, the panel approach enhances estimation accuracy, controls for 

unobserved heterogeneity, and bolsters causal inference, as compared to cross-

sectional and time-series techniques (Battaglia et al., 2016; Kaplan Schweser, 2023i; 

Saunders et al., 2023; GARP, 2024b).   

Reverse causality happens when the direction of causation between two specified 

variables is bidirectional and not clear. For instance, does ERMS and ERMI lead to 

improved bank performance, or does better bank performance lead to improved ERMS 

and ERMI? The problem of reverse causality was addressed through the 

determination of the instrumental variables. This involves finding external variables 

that have an impact on the regressors (independent variables) but not on the 

regressants (dependent or response variables). The use of lagged variables also 

resolved the issues of reverse causality by employing past regressors or explanatory 

values to cater for simultaneous determination. 

The population under study comprised of 16 locally registered SA banks (refer to Table 

5.1), with only 14 banks chosen for further analysis. The sampled banks are well-

established financial institutions in SA’s emerging market, with readily available 

published data that was most pertinent for the present study.  A total of four banks 

were excluded from the analysis due to the non-availability of certain required data 

sets for analysis over the 21 years. Thus, the final number of banks that were selected 

for further analysis was ten banks. The selection criteria was that the banks must be 

registered and incorporated in SA, engaged in commercial banking, and must align 

with the SARB requirements to conform to the Basel III regulatory requirements. These 

banks formed part of the sample since they had complete data for the variables in 
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focus for the study period from Q1 2002 until Q4 2022. The banks are depicted in 

Table 5.1. 

Table 5.1: Registered SA banks as of 31 December 2022 (by total assets). 

Bank Total assets as of 31 / 12/ 2022 in 

billions of rands 

Bank ranking by total 

assets 

Standard Bank SA  1 669 1 

First Rand Bank  1537 2 

ABSA Bank  1423 3 

Nedbank  1188 4 

Investec Bank 688 5 

Capitec Bank  157 6 

African Bank  47 7 

Grindrod Bank  22 8 

Mercantile Bank  16 9 

Bidvest Bank  14 10 

Sasfin Bank  9 11 

Albaraka Bank  8 12 

UBank  7 13 

HBZ Bank  6 14 

The SA Bank of Athens  4 15 

Tyme Bank  3 16 

Source: Author’s own compilation: Adapted from SARB (2022), BA 900 Forms. 

5.2.2 Data and variables  

To test the hypothetical proposition that, ceteris paribus, ERM adoption is associated 

with a reduction in the overall bank risk), the researcher first specified a model in which 

overall risk was the regressant and a dummy variable, and ERM implementation was 

the primary variable in focus. Other variables were specified to control for ancillary 

bank characteristics, which can potentially affect over-bank risk, as per the approach 

used in Battaglia et al.’s (2017) study. The methodological approach of this study 

buttresses the Eckles et al. (2014) and Battaglia et al.’s (2016) studies that 

respectively focused on the samples of US-listed companies and the emerging 

markets of Eastern Europe, particularly investigating banking sector ERM-risk-

adjusted performance-related phenomena. The present study specifies a more 

parsimonious model with a melange of variables since a small sample of banking firms 
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operate in the emerging market of SA. It may be noted that Eckles et al.’s (2014) study 

used the standard deviation over the previous three years. However, the use of such 

a time interval would have caused a severe restriction on the number of observations 

due to the scarce availability of a liquid and continuous price series for the sample of 

banks operating in the emerging market of SA (Battaglia et al., 2016). 

It is interesting to note that the investigative approach employed by Eckles et al. 

(2014), which focused on US insurance corporations, was effectively replicated and 

employed in Battaglia et al.’s (2017) study, which hinged on the banking firms, thus 

showing that the research techniques can be comfortably shared across a plethora of 

industries to obtain credible research findings. 

Eckles (2014) used equity market data as the 12 monthly standard deviations of the 

daily returns (stock return volatility). It can be noted that the financial markets in 

emerging markets such as SA might relatively suffer from scant and spasmodic 

availability of liquid and daily trading data as compared to first world economies such 

as the US and Western Europe where financial markets exhibit a strong form of 

hypothetical behaviour as propounded by the Fama-French model. This aligns with 

the assumptions of the Nobel Prize winner Markowitz’s (1966) Modern Portfolio 

Theory (MPT). Some banks might not have all the required financial and economic 

data to address all the research requirements. To address this technical quagmire, the 

researcher employed an alternative pathway and measured for overall bank risk. This 

study thus builds on the empirical work by Battaglia et al. (2016), who employed 

financial statements’ data to compute the Risk-Weighted Assets ratio (RWA_ratio), 

measured as the total risk-weighted assets divided by the bank’s total asset base. This 

accounting measure, similar to stock return volatility, offers a robust alternative 

universal indicator that assimilates all major risk factors embroiled in the vagaries of 

bank financial risk management (Battaglia et al., 2016).  

There are advantages and disadvantages pertaining to the use of this global measure. 

The indicator is compatible with usage in the context of large data sets and 

observations as part of an accounting-based market performance framework involving 

metrics such as Tobin’s Q ratio. The risk premium on assets is calculated based on 

the regulatory promulgations for banking prudential assurance, which is often 

commensurate with the central bank expectations of financial health for banking 
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institutions with specific jurisdictions. On the other end of the spectrum, the global risk 

measure exhibits lower volatility than the stock returns and is also affected by the 

approach used by the banks to compute risk weights, which could culminate in major 

differences used by individual banks in their respective internal valuation and 

modelling methodologies (Battaglia et al., 2016). The major challenge associated with 

the model highlighted to test the first hypothesis is that the decision to implement ERM 

is likely to be endogenous and driven by omitted variables, thus also influencing the 

overall level of bank risk. To address this problem, the researchers employ the same 

approach as the one used in Eckles (2014). Thus, the researchers first run a probit 

model to approximate the probability of implementing ERM; then, secondly, there is a 

run of the primary model, including the inverse Mills ratio, to treat endogeneity 

problems. Hoyt and Liebenberg’s (2011) study managed the problem of endogeneity 

by using the maximum likelihood treatment effect model that compositely 

approximates the decision to adopt ERM and the value effects of that decision on 

Tobin’s Q employing simultaneous equations. To address endogeneity, the present 

study utilised FEM through Hausman’s (1978) test to evaluate the value effects of 

ERMS and ERMI on risk-adjusted bank performance. FEM has the advantage of 

correcting for the problem of endogeneity. 

In the first approach, the dependent variable ERM adoption, is equal to one if the bank 

adopts the ERM methodology in the year in focus and zero if otherwise. As specified 

in the literature review chapter, the researchers consider the ERM approach as 

institutionalised when a CRO is present in the bank’s organogram in alignment with 

previous empirical studies, for instance, Pagach and Warr (2007; 2010; 2011), Hoyt 

and Liebenberg (2003; 2005; 2011), Eckles et al. (2014) and Chibvongodze (2018).   

Following the studies highlighted above, the dependent variable is ERM adoption, 

which is equal to one if the firm adopts an ERM initiative in the year in focus and zero 

otherwise. The study selected all SA registered banks for investigation, subject to the 

availability of data for the empirical analysis. The initiatives which were considered as 

part of the bank’s ERM initiative were: 

• The audited integrated annual report specifies that the bank appointed an 

executive level CRO. 
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• The bank established an independent ERM function which was adequately 

resourced and capacitated. 

• The bank ERM function aligns with the BIS Basel III regulatory requirements 

and utilises sophisticated ERM tools and techniques such as strategic financial 

stress testing and scenario analysis, financial ratio analysis, key risk indicators, 

bowtie methodology, risk and control self-assessment, fraud RA, ACFE Fraud 

Risk Governance and Management Scorecard (ACFE FRGMS), risk budgeting, 

and employs risk-adjusted performance measures such as RAROC, 

RARORAC, Jensen’s alpha, Sharpe ratio, EVA, SR, SPI, IR, and JPI. 

• The bank established a board level enterprise (or risk) committee. 

• Board approved risk appetite and tolerance limits are in place. 

• The audited integrated annual report includes a section on ERM signed off by 

the CRO. 

Still, based on the aforementioned empirical studies, this study specifies control 

variables, thus: 

• Bank size is calculated as the natural logarithm of total assets, based on the 

logical notion that larger banks by assets have more proclivity and propensity 

to ratify for the implementation of an ERM programme. 

• Diversification is computed as the ratio of other operating income to total 

assets. In this scenario, the researchers treat the income that is not categorised 

as net interest revenue derived from initiatives different from the traditional 

credit intermediation, such as from fees and commissions. There is therefore 

an expectation of any sign (whether positive or negative, in this case (i.e. +/-) 

in line with previously mentioned scholars’ findings. In contrast, the banks with 

larger balance sheets which engage in complex conglomerates and more 

diversified settings with a myriad of special-purpose vehicular structures, are 

more likely to implement ERM initiatives. However, more diversified banks may 

hold less risk and thus have less pressure from risk governance structures to 

adopt an expensive and demanding approach such as an ERM programme at 

full throttle. 

• Cost income, measured as the ratio of total operating costs to total operating 

income, since more effective and efficient banks have more human, financial, 
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and technical resources to devote to the institutionalisation of a more 

sophisticated risk management approach such as an ERM programme. 

• Lagged_risk, measured as the 12 monthly standard deviation of daily stock 

returns during the previous financial year, is based on the notion that the banks 

with higher risk profiles may be more motivated to adopt an ERM initiative. In 

the same light, it may be argued that the banks with a more risk-averse attitude 

to risk may be capable of managing their risks on a more controlled and 

conservative basis and, therefore, reduce overall bank risk. 

Furthermore, researchers also control for a set of j-year dummies, considering the time 

differences. For instance, it is highly probable that ERM implementation is more 

prevalent and advocated for after the recent ravages of the great GFC that sent shock 

waves across the global financial markets and threatened the very stability of the 

global financial system, that exposed the limitations of the traditional, fragmented 

stove-pipe approach to risk that was centuries old. 

The first step probit model is specified in (1), thus: 

Pr(ERM_adoptionit = 1) = 𝛼 + 𝛽1 𝐵𝑎𝑛𝑘 𝑆𝑖𝑧𝑒𝑖𝑡 +  𝛽2𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑖𝑡  +  𝛽3 

𝐶𝑜𝑠𝑡 𝑖𝑛𝑐𝑜𝑚𝑒𝑖𝑡  +  𝛽4 𝐿𝑎𝑔𝑔𝑒𝑑𝑟𝑖𝑠𝑘𝑖𝑡
 + 𝛽5 𝑆𝑑𝑗 𝑦𝑒𝑎𝑟𝑑𝑢𝑚𝑚𝑦𝑗

 +  ε 𝑖𝑡
 
               (1) 

where 𝑆𝑑𝑗 𝑦𝑒𝑎𝑟𝑑𝑢𝑚𝑚𝑦𝑗
= the jth observation in the jth financial year in a set of statistical 

moments in time (specifying a set of 𝑗 year dummies, accounting for time differences 

as per Battaglia et al. (2016), and  ε 𝑖𝑡  = model error term 

In the second step, researchers approximate an Ordinary Least Squares (OLS) model 

in which the dependent variable is Bank_risk. The key variables are: 

• ERM_bank, a dummy variable taking the value of one if the bank has ever 

implemented an ERM initiative during the time being studied and zero 

otherwise. 

• ERM_bank*ERM_adoption, which pertains to the interplay between ERM_bank 

and ERM_adoption. The present study followed Eckles et al. (2014) and 

Battaglia et al.’s (2016) papers that included both ERM_bank and 

ERM_bank*ERM_adoption. This approach allowed for the controlling of any 

structural differences between the group of banks adopting or not adopting the 



 124 

ERM initiative during the period in focus and also allowed for the measurement 

of the incremental effect of ERM implementation in the year under investigation; 

• Mills, which is the hazard obtained from the first step probit model and treating 

for probable endogeneity of the decision to implement ERM. 

In addition to the specified variables, the researchers also include all the regressors in 

the first step, excluding Lagged_risk. Finally, similar to the first step, there is also an 

inclusion of a set of year dummies. The second step regression model is specified in 

(2), thus: 

𝐹𝑖𝑟𝑚𝑅𝑖𝑠𝑘 𝑖,𝑡
 = 𝛼 +  𝛽1𝐸𝑅𝑀𝑏𝑎𝑛𝑘𝑖𝑡

+ 𝛽2𝐸𝑅𝑀𝑏𝑎𝑛𝑘𝑖𝑡
∗  𝐸𝑅𝑀𝑎𝑑𝑜𝑝𝑡𝑖𝑜𝑛𝑖𝑡

+ 𝛽3𝑀𝑖𝑙𝑙𝑠𝑖,𝑡  +

 𝛽4𝐵𝑎𝑛𝑘 𝑆𝑖𝑧𝑒𝑖,𝑡  +  𝛽5𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑖,𝑡 + 𝑆𝑑𝑗 𝑦𝑒𝑎𝑟𝑑𝑢𝑚𝑚𝑦𝑗 +  ε 𝑖,𝑡  
                (2) 

To perform a robustness check, as proposed by both Eckles et al. (2014) and Battaglia 

et al.’s (2016) papers, the researchers similarly run a panel FEM to cater for probable 

omitted variables that can cause time-invariant heterogeneity in the banks. The 

present study omited all time-invariant regressors, such as the ERM bank variable. 

To test the second hypothesis (all else equal, the ERM adoption is associated with an 

increase in the bank risk-adjusted performance), the researcher employed a similar 

approach as that which was deployed to address the first hypothesis discussed above. 

The difference was that the regressant of the primary regression model was a Risk-

Adjusted Performance Measure (RAPM). In alignment with both baseline papers 

respectively by Eckles et al. (2014) and Battaglia et al. (2016), the primary RAPM is 

computed as the ratio of ROA to 12 monthly (annualised) standard deviations of daily 

share (stock) returns. The researcher also retains an alternative pathway by 

calculating an RAPM based on accounting information, denoted as the ratio of total 

operating income to risk-weighted assets. The RAPM metric (ROA/ annualised 

standard deviation of daily share price returns) is a simplified and empirically tested 

alternative to the standard RAPMs such as RAROC, RARORAC, M_Zscore, EVA, 

SPI, JPI, IR, and the Sharpe ratio as empirically proposed by Eckles et al. (2014) and 

advanced by Battaglia et al. (2016). The present study reinforced the aforementioned 

metric by testing for ERMS and ERMI value effects on RAROC and MZScore RAPMs.  
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The second RAPM measure given by OI/RWA was chosen since the mathematical 

formula dovetails with the Basel III requirements, thus effectively adjusting bank profits 

for risk. 

An overview of independent, dependent, and dummy variables of the study is depicted 

in Table 5.2. Since the dependent variables, both measures of overall bank risk and 

risk-adjusted performance measures reflect a large variability, the researchers thus 

decided to winsorise them at the 99% (0,01) level of confidence. All the control 

variables, excluding the dummy variables, are constituents of the multivariate 

regression process computed through the standard normal distribution process to 

obtain standardised values. Table 5.3 explains the details of some key terms of the 

various structures and resources as part of the independent variables of the study. 

Table 5.3 provides an overview of the risk management duties. 

5.2.3 Appropriateness of the RAROC and M_ZScore in empirical studies 

RAROC 

RAROC (computed as after-tax expected risk-adjusted net income / economic capital) 

is a generally accepted RAPM that accounts for both risk and return and thus is 

valuable for the empirical studies in financial risk measurement and management in 

the financial services industry. Firstly, RAROC caters for risk sensitivity ensuring 

across firms, portfolios and projects. Secondly, RAROC ensures capital allocation 

efficiency by assessing whether capital is being apportioned effectively and efficiently 

across the firm, thus bolstering risk-adjusted performance. The RAROC metric allows 

for objective and insightful comparisons among corporations and business segments 

with distinct risk profiles. RAROC is an excellent performance measurement indicator 

and a practical policy-relevant measure that effectively aligns with the Basel III 

regulatory requirements. According to GARP (2024d), many firms in the financial 

services industry utilise RAROC to meet the regulatory requirements. In essence, 

RAROC improves the research studies by providing an effective and robust empirical 

framework to measure and manage financial stability, risk-adjusted performance, 

strategic, tactical, and operational decision-making for firms in the financial services 

and other industries (Kaplan Schweser, 2023b; 2023d; 2023e; GARP, 2024d). 



 126 

M_ZScore  

The M_ZScore ameliorates the detection of financial distress and statistical outliers in 

empirical studies. In the empirical analysis, unlike the traditional Z-Score, the 

M_ZScore (based on the median absolute deviation: MAD) is statistically regarded as 

more robust to the extreme values and is highly relevant for skewed and non-normal 

data sets. The M_ZScore can be replicated across distinct industries, thus it is useful 

for insightful benchmarking across various industries. Another advantage of the 

M_ZScore is control from data contamination, particularly where statistical errors, 

outliers, or non-Gaussian distributions are common, providing a more robust, stable, 

and reliable metric. Unlike the traditional Z-Score that employs the mean and standard 

deviation (which are susceptible to the effects of outliers), the M_ZScore is calculated 

using the median and MAD, and hence it is more robust for empirical studies (Kaplan 

Schweser, 2023b; GARP, 2024i). 

The M_ZScore is highly robust for detecting financial distress and for identifying 

statistical outliers but it is not a comprehensive risk-adjusted performance indicator 

and should therefore be used to complement more robust risk-adjusted performance 

measures such as the RAROC, Sharpe ratio, Jensen’s alpha, inter alia (Kaplan 

Schweser, 2023b; 2023d; 2023e; GARP, 2024d). 

Table 5.2: Specification of variables of the study 

Name of variable  Description, formula, or 

approach employed 

Empirical studies  Envisaged 

sign  

 

Dependent Variables 

ROA OI/TA. 

RAPM = OI / RWA 

 

ROA is given by annualised 

standard deviation of daily 

stock (share price) returns.  

Battaglia et al., (2016); 

Chen, Chen, and Huang 

(2021) 

Negative (-) 

and  

 

 

Positive (+) 

respectively 

ROE Net income / Total assets  Battaglia et al., (2016); Chen 

et al. (2021) 

Negative (-) 

and positive 

(+) 

respectively 
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Q ratio (MC + BVL) / BVTA 

  

Hoyt and Liebenberg (2008); 

Kommunuri et al. (2016); 

Chibvongodze (2018) 

Positive (+) 

RAROC Net income less expected 

loss divided by economic 

capital. The expected loss 

(EL) is the risk-adjustment 

portion. 

The generic RAROC formula 

is thus: 

RAROC = After tax expected 

risk-adjusted net income  / 

economic capital. 

RAROC is used in 

performance measurement 

and incentive compensation 

at bank, SBU, and individual 

levels, in active portfolio 

management for entry/ exists 

criteria, and for pricing 

transactions (GARP, 2024d) 

Florio and Leoni (2017); 

 (GARP, 2024d) 

 

 

Positive (+) 

Modified Z-Score  0.6745 (data point – median 

of the set) / MAD,  

 

A value: 0.6745 factor is used 

to make the modified Z-score 

comparable to the standard Z-

score for a normal 

distribution. 

Z Score = Sum of return on 

average assets (ROAA) and 

equity (bank’s total equity 

capital as a percentage of a 

bank’s assets) divided by 

standard deviation of ROAA 

over the past 60 months 

 

Z Score = (ROAA 

+Equity/TA)/σROAA 

 

Chen et al. (2021); Toh and 

Zhang (2022) 

 

Positive (+) 
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Independent Variables  

ERMS Aggregate measure for 

ERMS incorporating the 

CRO, RC, RCtoBoD, and RA  

techniques. 

Florio and Leoni (2017) 

 

Positive (+) 

ERMI A single, composite metric 

index computed based on the 

qualitative ERM themes, and 

quantitative CAMELS 

components for risk-based 

bank performance 

measurement 

Gordon et al. (2009);  

Adam et al. (2021)  

 

Positive (+) 

C_R_O Designate value: 1 if the bank 

has appointed a CRO, and 0 if 

otherwise.  

Example of CRO = 1: The 

bank appointed its first CRO 

on 1 October 2005 charged 

with the management of the 

ERM programme. 

Beasley et al. (2008, 2010, 

2011); Kommunuri et al. 

(2016); Abdullah et al. 

(2017); Chibvongodze 

(2018) 

 

Positive (+) 

Board RC  Designate value: 1 if a risk-

related board committee has 

been established, and zero, if 

not in place. 

Example of RiskCommittee = 

1: The bank established its 

ERM-related committee with 

the mandate to provide 

oversight over risk 

governance and 

management. 

Adam et al. (2021) 

 

Positive (+) 

 (RC_to_BoD) Designate value: 1 where an 

ERM-related board 

committee provides reporting 

two or more times per year, 

and zero if not in place. 

Example of RCtoBoD = 1: 

‘The board RC reports two or 

Adam et al. (2021) Positive (+) 
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more times per year to the 

board. 

RA_frequency Designate value: One1 where 

risk reviews are conducted 

two or more times per year, 

zero where not in place.  

Example: The bank conducts 

two sessions of the RA 

procedure every year since 

financial year 2005 as part of 

the risk assurance process. 

Adam et al. (2021) 

 

 

RA_level Assign binary value of one 

where the bank performs RA 

both at entity level and at 

SBU, divisional, functional or 

process level, zero otherwise. 

Example: The bank assesses 

its risks at corporate, 

institutional level and at 

functional level. 

Adam et al. (2021) Positive (+) 

RA_method Allocate binary value of one if 

the bank performs detailed 

risk reviews, and zero where 

not in place. Example: 

Review types both: 

quantitative and qualitative 

risk reviews for every risk 

review session scheduled in 

a financial year. 

Adam et al. (2021) Positive (+) 

ERM_score Total of variables: C_R_O, 

Risk_Committee, 

RC_to_BoD, RA_frequency, 

RA_level, and RA_method. 

Adam et al. (2021) Positive (+) 

ERM_advanced Designate value: 1 where the 

ERM_score has a value of 4 

or higher. 

Adam et al. (2021) Positive (+) 

Bank_size Natural logarithm of total 

assets. 

Adam et al. (2021); 

Harb, El Khoury, Mansour, 

and Daou (2021) 

Positive (+) 
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Financial_leverage Proportion of debt-to-equity 

ratio 

Adam et al. (2021); 

Gordon et al. (2009);  

 

Inconclusive 

Financial_slack Total of cash, near-cash and 

highly liquid and easily 

tradeable securities divided 

by total assets.  

Adam et al. (2021); 

Gordon et al. (2009);  

 

Inconclusive 

GDP The SA real GDP figures from 

2002 to 2022 in % 

Harb et al. (2021); 

Toh and Zhang (2022) 

Positive (+) 

INT The central bank real interest 

rate figures (SARB, 2022). 

Harb et al. (2021) 

 

Positive (+) 

INFL The consumer price index for 

the years 2002 to 2022. 

Toh and Zhang (2022) Negative (-) 

Dummy_GFC Allocate binary value = One 

for GFC years (2007, 2008, 

2009) and zero otherwise. 

Toh and Zhang (2022) Negative (-) 

Dummy_COVID 

19 

Allocate binary value = One 

for all COVID 19 years (2020, 

2021, and 2022) and zero  

otherwise. 

 Inconclusive  

Note: OI = Operating Income; TA = Total Assets; RWA = Risk-Weighted Assets; RAPM = Risk-

Adjusted Performance Measure; MC = Market Capitalisation; BVL = Book Value of Liabilities; BVTA = 

Book Value of Total Assets; MAD = Mean Absolute Deviation = calculated as the median of the 

absolute deviations from the data’s median. 

Source: Adapted from Florio and Leoni (2017), Chibvongodze (2018), Adam et al. (2021), and IRESS 

INET McGregor Database (2024) 

Table 5.3: Sample ERM duties (King IV, 2016) 

Subject  Duties 

The board  • Provide oversight over the Governance, Risk and Control (GRC) processes.  

• Annually attest to the robustness of GRC processes of the bank, including the 

accuracy and effectiveness of the institution’s  risk appetite and tolerance. 

•  Consider (review) the management letter and all engagement work produced by 

external auditors.  

• Appoint (hire) and fire the chief audit executive (as appropriate) including 

ensuring his/her office is adequately remunerated and that the required resources 

are availed to ensure his/her effectiveness.  

Board RC • Evaluate the accuracy and adherence to international financial reporting 

standards. 
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• Provide oversight over the management of enterprise risks. 

• Provide input and direction into the appointment of the CRO. 

• Study the reports provided by the combined assurance providers, including 

ERM, internal and external audit, compliance, quality management, information 

technology, and safety, health, and environment. 

• Monitor the resources, structure, and value of the bank’s ERM services. 

 

The CRO • Leads the development, implementation and reporting on the bank’s ERM 

programme. 

• Bring to bear the specialist skills pertaining to the bank’s enterprise risks. 

• Leads the development and embedment of the risk appetite and tolerance 

process. 

• Provides guidance on risk matters relating to financial risk, business continuity, 

disaster recovery, and Environmental, Social and Governance (ESG). 

• Manages the bank’s scenario planning and stress testing frameworks and 

ancillary strategic, tactical, and operational processes. 

• Leads decisions on strategic Information Technology (IT) investments relating to 

all matters of ERM. 

• Provides strategic direction on risk budgeting matters and the capital attribution 

process. 

• Collaborates with other senior managers on the bank’s approach to calculations 

on economic capital, regulatory capital, strategic capital, and risk capital. 

Source: Author’s own compilation: Adapted from Florio and Leoni (2017), King IV (2016). 

5.3 Specification for empirical ERM financial econometric modelling  

The present study tested the stated hypotheses by approximating the multivariate 

regressions grouped by bank, at the same time controlling for institutional governance 

and firm-specific factors. The empirical model was designed to identify cyclical 

observations pertaining to the same firm in cumulative, successive years. The 

researcher technically states that the statistical standard error accommodates 

interclass relationships, disregarding the notion that the observations are independent. 

Thus, the observations are independent across clusters (classes) but not necessarily 

within specific clusters (Florio & Leoni, 2017). 

The regressant is bank performance, proxied by historical accounting and financial 

market-based performance measures, aligning with previous empirical works (Baxter 

et al., 2013; Florio & Leoni, 2017). The present study employed ROA computed as the 

operating assets divided by the total bank assets. The financial market indicator, 

Tobin’s Q, is calculated as market capitalisation plus the book value of liabilities 
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divided by the book value of assets (Florio & Leoni, 2017; Chibvongodze, 2018). A Q 

ratio greater than one means that the bank uses its resources more efficiently. The 

current study also utilised another financial market measure, ROE, denoted by the 

ratio of net income to shareholder’s equity. A higher ROE means the bank employs 

equity capital to create profits in a more efficient and effective manner. 

The financial institutions selected for the present study are listed on the Johannesburg 

Securities Exchange (JSE). The winsorisation process, through capping extreme 

values, was conducted for all three regressants (ROA, Tobin’s Q, and ROE) at 0.01 

for both tails of the distribution to prevent outliers from unduly influencing the analysis. 

The present study employed descriptive statistics by calculating the mean, median, 

and standard deviation of the data. Instead of relying on the mean, which is affected 

by outliers, the median was used to decode the information from the data. The 

researcher thoroughly checked for data entry errors such as typographical or mistyped 

values and corrected accordingly. Some banks had authentic variability, for example 

Standard Bank that reflected unusually high revenue, which implied valuable variation. 

In terms of the Q ratio, the higher the value the better the sentiment and perception 

reflected by the market pertaining to the value of the bank. The Tobin’s Q values less 

than positive one, mean the bank is inefficiently employing its equity capital for value 

creation and vice versa (Kommunuri et al., 2016; Chibvongodze, 2018). The ROA 

metric gauges the bank’s historical accounting performance while the ROE and The 

Q ratio reflects the financial market outlook. The ROA, ROE, and the Q ratio do not 

adjust returns for risk. The present study thus further employed the RAROC and 

M_ZScore financial risk-adjusted measures to account for the riskiness of the bank 

returns. 

The current study employed ERMS, as a regressant to gauge the complexity and 

robustness of the bank’s ERM architecture in response to the volatile and highly 

competitive financial services industry. Earlier empirical works used one proxy for the 

presence or absence of the CRO or board RC, or obtained the information from 

publicly available, audited integrated annual reports and related disclosures (Bertinetti 

et al., 2013; Gordon et al., 2009; Florio & Leoni, 2017). Contrastingly, ERMS is 

reflected by the corporate governance indices and ancillary values derived from 

published integrated reports, as well as obtaining information from heads of internal 
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assurance services and ERM ratings from global ratings agencies: Moody’s, Fitch and 

S&P (Ellul & Yerramilli, 2013; McShane et al., 2011). Some empirical works, such as 

those by Ormazabal (2010), Desender (2011), and Baxter et al. (2013), used more 

than one proxy to improve the robustness of the measures. The present study thus 

similarly contends that the later approach provides a more comprehensive and robust 

approach to gauge the impact of a bank’s ERM programme (Florio & Leoni, 2017). 

The current study employed a two-step approach to measure the bank’s ERMS. 

Firstly, the present study utilised six binary variables reflecting specified ERM 

elements. Secondly, the present study developed a coherent, integrated, aggregated 

and comprehensive rating for a bank’s ERMS by summing up all specified scores. A 

total of three variables depict ERM integration into corporate governance and gauge 

whether the bank has appointed a CRO, a head of the bank’s ERM programme, or 

equivalent officer of the same, whether the bank has established a formal board RC 

(Risk_Committee), and the reporting timeframe pertaining to the communication 

between the board RC and the BoD (RC_to_BoD).  

The ancillary variables denote the characteristics of the bank’s RA procedure: 

specifically, RA_frequency reflects the interval of the procedure, RA_level, denotes 

the extent of the procedure pertaining to both at a corporate, bank-wide level and at 

SBU or functional level, and RA_method, reflecting the approach of the assessment 

procedure: quantitative, qualitative, or both. The aggregated outcome, the 

ERM_score, is equivalent to the sum of the six specified binary variables spanning 

from zero (absolute minimum) to six (absolute maximum). The dummy variable for 

ERMS: the ERM_advanced, is thus computed as a derivative of ERM_score: 

equivalent to one, if the bank’s ERM_score is four or greater, and equivalent to zero, 

if the value is three or less, in alignment with Florio and Leoni’s (2017) empirical work.   

The ERM modelling framework further employs two sets of control variables. The first 

set of control variables employs the bank governance attributes used by earlier 

empirical scholars for bank performance modelling. The total number of members of 

the bank’s BoD (BoD_size), and ratio of independent directors to the total number of 

all appointed board members, denoted by BoD_independence (Reverte, 2009; Baxter 

et al., 2013; Mazzotta & Veltri, 2014; Florio and Leoni, 2017). The second set of control 

variables is a melange of the bank’s corporate governance factors: Bank_size, by 
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financial holdings, and Financial_slack, reflecting the proportion of the amount of cash, 

cash equivalents, and all near cash marketable and easily convertible securities to 

total assets (McShane et al., 2011; Baxter et al., 2013; Bertinetti et al., 2013; Florio & 

Leoni 2017; Chibvongodze, 2018). Bank_size can influence the bank risk profile and 

constrain human, financial, and technical resources that were risk budgeted for the 

ERM initiative (Florio & Leoni, 2017). However, the firms from other sectors of the 

economy may reflect different levels of ERM implementation and performance levels 

(Baxter, 2013). Lastly, people treat the bank's financial leverage (Financial_leverage), 

and the ROE ratio used to model for market valuation. The bank's financial leverage 

(Financial_leverage) controls for the parsimonious nexus between the debt-to-equity 

balance and market evaluation, while ROE is logically envisaged to be positively 

related to market performance.   

In essence, the three attributes denoting the bank’s RA mode are siphoned from 

corporate governance reports, including audited, consolidated, annual financial 

statements of the banks under study. The specific bank information on RA is derived 

from each sampled bank’s risk governance pronouncements, under the specific 

reports of the bank’s CEO, CRO, CAE, and CFO, and equivalent executives of the 

same level as the chief strategy officer (CSO), chief information/technology officer 

(CI/TO), and / or the chief investment officer (CIO). For instance, for RA frequency 

(RA_frequency), the researcher relates to the time interval when the bank conducts 

risk deep dive assessments for risk governance board-level reporting purposes. In 

terms of RA_level and fitness as well as effectiveness of the procedure for purpose, 

the researcher tests whether the bank conducts advanced RAs at both corporate, 

bank-wide level, as well as at an individual SBU, divisional or functional level in line 

with ERM global leading, next practices. Regarding the RA_method, the current study 

tested whether the financial institution employs either a quantitative or a qualitative RA 

approach or both. The researcher technically scans for evidence of a RA quantitative 

flavour through specification in the integrated audited annual report of techniques such 

as financial stress tests, financial scenario planning and analyses, derivative 

instruments and techniques such as dynamic hedging, financial-risk-adjusted bank 

performance measures such as the RAROC and its derivatives, M_ZScore, Sharpe 

ratio, Sortino ratio, the Jensen’s alpha, and the information ratio, inter alia.  
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From a qualitative perspective, evidence such as the effectiveness of the board risk-

related committees such as the ALCOs, board credit concentration committee, board 

actuarial committee, board enterprise RC, and the board audit committee as well as 

the approved charters for the same, is scanned for. Financial_leverage is denoted by 

the level, amount, and proportion of borrowed funds for investment to the value 

created thereof. Financial_leverage can create value (returns) greater than the cost of 

capital (hurdle rate) if the bank is able to manage the intricate balance and matching 

process for its assets and liabilities book values with responding to the funding gaps 

from a working capital (cashflow) management perspective. A bank may face 

liquidation demands or excessive runs on deposits if it fails to effectively manage the 

maturity and duration on its assets and liabilities. Intriguingly, several studies found a 

negative relationship between the financial leverage and firm value, denoted by 

Tobin’s Q (Bertinetti et al., 2013; Florio & Leoni, 2017). Given the research design and 

variables, three regression models were derived: 

• H1: There is no significant relationship between ERMS and bank performance. 

• H1a: There is a significant relationship between ERMS and bank performance. 

𝑄𝑖𝑡=𝛼 + 𝛽1𝐸𝑅𝑀𝑆𝑖𝑡 + 𝛽2𝐵𝑎𝑛𝑘𝑠𝑖𝑧𝑒𝑖𝑡  +  𝛽3𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖𝑡  +  𝛽4𝐿𝐼𝑄𝑖,𝑡 + ∑  8
𝑗=5 𝛽𝑗𝑀𝐸𝐹𝑡 +

𝐷𝑢𝑚𝑚𝑦𝐺𝐹𝐶𝑡 + 𝐷𝑢𝑚𝑚𝑦𝐶𝑜𝑣𝑖𝑑19𝑡 + ε𝑖𝑡 
                  (3) 

𝑅𝑂𝐴𝑖𝑡=𝛼 +  𝛽1𝐸𝑅𝑀𝑆𝑖𝑡 +  𝛽2𝐵𝑎𝑛𝑘𝑠𝑖𝑧𝑒𝑖𝑡  +  𝛽3𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖𝑡  +  𝛽4𝐿𝐼𝑄 +

 ∑  16
𝑗=14 𝛽𝑗𝑀𝐸𝐹𝑡 , + 𝐷𝑢𝑚𝑚𝑦𝐺𝐹𝐶𝑡 + 𝐷𝑢𝑚𝑚𝑦𝐶𝑜𝑣𝑖𝑑19𝑡 + ε𝑖𝑡                   (4) 

𝑅𝑂𝐸𝑖𝑡=𝛼 +  𝛽1𝐸𝑅𝑀𝑆𝑖𝑡 + 𝛽2𝐵𝑎𝑛𝑘𝑠𝑖𝑧𝑒𝑖𝑡  + 𝛽3𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖𝑡  + 𝛽4𝐿𝐼𝑄 +

 ∑  16
𝑗=14 𝛽𝑗𝑀𝐸𝐹𝑡 , + 𝐷𝑢𝑚𝑚𝑦𝐺𝐹𝐶𝑡 + 𝐷𝑢𝑚𝑚𝑦𝐶𝑜𝑣𝑖𝑑19𝑡 + ε𝑖𝑡  

                (5) 

Where: 

The (3) to (5) were adopted and respecified to test the effects of ERMS on risk-

adjusted measures:  

• H2: There is no significant association between ERMS and risk-adjusted bank 

performance. 

• H2a: There is a significant association between ERMS and risk-adjusted bank 

performance. 
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𝑀𝑍 − 𝑆𝑐𝑜𝑟𝑒𝑖𝑡=𝛼 + 𝛽1𝐸𝑅𝑀𝑆𝑖𝑡 + 𝛽2𝐵𝑎𝑛𝑘𝑠𝑖𝑧𝑒𝑖𝑡  +  𝛽3𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖𝑡  +  𝛽4𝐿𝐼𝑄𝑖,𝑡 +

 ∑  16
𝑗=14 𝛽𝑗𝑀𝐸𝐹𝑡 + 𝐷𝑢𝑚𝑚𝑦𝐺𝐹𝐶𝑡 + 𝐷𝑢𝑚𝑚𝑦𝐶𝑜𝑣𝑖𝑑19𝑡 +  ε𝑖𝑡  

               (6) 

𝑅𝐴𝑅𝑂𝐶𝑖𝑡=𝛼 + 𝛽1𝐸𝑅𝑀𝑆𝑖𝑡 +  𝛽2𝐵𝑎𝑛𝑘𝑠𝑖𝑧𝑒𝑖𝑡  +  𝛽3𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖𝑡  +  𝛽4𝐿𝐼𝑄 +

 ∑  16
𝑗=14 𝛽𝑗𝑀𝐸𝐹𝑡 , + 𝐷𝑢𝑚𝑚𝑦𝐺𝐹𝐶𝑡 + 𝐷𝑢𝑚𝑚𝑦𝐶𝑜𝑣𝑖𝑑19𝑡 + ε𝑖𝑡  

               (7) 

This section discusses the methodological approach to address hypothesis 5, thus: 

• H5: The ERMI is an appropriate measure for risk-adjusted bank 

performance. 

Empirical evidence points to serious weaknesses related to the current approaches 

for measuring ERM adoption (or ERM implementation) (Florio & Leoni, 2017). This 

culminates in a loss of credibility pertaining to the robustness of the ERM measure 

obtained, thus negatively impacting the findings and conclusions drawn from such 

ERM measures. This study therefore posits, that an aggregated, integrated global 

ERM measure is needed for a more credible computation of risk-adjusted bank 

performance. 

González et al.’s (2020) study investigated the impact of ERM on the risk and 

performance of the Spanish-listed concerns. The scholars attempted to utilise an 

integrated ERM measure using CRO presence, a board RC, selected COSO 

components, and quantitative measures, such as derivative instruments, as part of 

financial risk measurement. This good effort reflects the amplified need for ERM 

indicators that comprehensively capture the depth and breadth of ERMS. According 

to Adam et al. (2021), there remains a research limitation and increased call for a more 

robust and global ERM measure for risk-adjusted bank performance measurement. 

The authors contend that this methodological weakness remains largely empirically 

unaddressed. In another good attempt to address this research quagmire, Adam et al. 

(2021) developed an integrated ERM measure in response to this call by using a 

combination of ERM themes and the CAMELS approach for bank performance 

measurement. This empirical effort, however, could not specifically capture the risk 

adjustment element in its performance calculations as part of the integrated ERM 

measure. This study, therefore, buttresses and builds on the work of Adam et al. 

(2021) and proposes a more enhanced global ERM measure that incorporates a risk-

adjustment portion as part of the modelling approach specifically tailored for the 
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banking industry. To address the research weakness, the researchers have devised 

a more robust and comprehensive approach for developing a global ERM measure for 

banking firms, following González et al. (2020) and Adam et al. (2021). 

The researcher posited the concept of combining two models to calculate the 

proposed global ERM measure, again following the baseline empirical efforts by both 

González et al. (2020) and Adam et al. (2021). The first of the two models is an ERM-

themes-based model for the banking industry, and the second is based on financial 

ratios and sensitivity analysis customised modelling for bank performance 

measurement. The use of composite ERM measures that comprise of a melange of 

both qualitative and quantitative components was emphasised by Florio and Leoni 

(2017), who state that such a study can produce more credible findings and 

conclusions rather than using individual, fragmented measures to gauge ERMS. The 

scholars called on future researchers to explore this methodological limitation.  

The present study proposes an ERM risk-adjusted performance measurement model 

that has been customised for banks. The reason for advancing a targeted banking 

model is that such a model includes specific financial services elements unlike the 

equally credible generic models such as the COSO ERM Integrated Framework 

(2017). The proposed joint models must be seamlessly compatible with each other to 

avoid possible misalignment and model noise (Adam et al. (2021). The second model 

used in this study is the CAMELS model for measuring the soundness and stability of 

the banking firms. The model was coined by the BCBS comprising of the previously 

mentioned six components (Florio & Leoni, 2017; Adam et al. (2021). The primary 

purpose of the model, as stated by Dash and Das (2013), is to provide financial 

institutions with a customised performance measurement framework for managing the 

critical risks inherent in the financial services industry (Dash & Das, 2013).  

ERM model for the banking sector 

The present study adopted an ERM model developed and tailored for banks. The 

proposed banking sector ERM model comprises of a set of five themes as depicted in 

Table 5.4, denoting the five major ERM drivers for banking firms (Adam et al., 2021).  
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Table 5.4: ERM-themes-based performance model for the banking sector 

ERM Organisation 

and Oversight 

arrangements 

ERM Insight and 

Strategy 

ERM approach for 

making decisions 

and related process-

flows 

ERM Operations 

and Legal 

Environment 

Enterprise Risk 

Messaging and 

Communications 

Specification of 

ERM philosophy 

and approach to 

strategy 

Analysis of risk-

return trade-offs 

Planning, budgeting, 

and budgetary controls 

Competitive 

environment  

Dynamic, 

continuous ERM 

monitoring 

Creating risk 

management culture 

Scenario, stress 

and sensitivity 

analyses, tests, 

and risk reviews 

Human capital 

performance 

management  

Economic 

environment  

Periodic risk 

monitoring 

Participation of the 

board in ERM 

activities 

IT risk and data 

infrastructural 

capabilities 

Internal control 

functions 

Compliance with 

legal and regulatory 

regimes and 

frameworks 

Loss forecasting 

and provisioning  

Matching and 

alignment of bank 

ERM activities to 

institutional strategic 

planning 

Risk appetite and 

tolerance 

frameworks 

Risk identification, 

measurement, and 

monitoring 

Alignment with 

global leading next 

practices 

Risk messaging 

and reporting  

Organisational 

structure 

Approach to 

strategic, tactical, 

and operational 

planning and 

decisions. 

ERM operations and 

approach for 

mitigations 

  

Collaborative 

combined assurance 

arrangements of 

ERM-related 

functions with other 

areas in the bank 

    

 

 

 

Source: Adapted from Adam et al. (2021). 

Table 5.4 provides a detailed schematic view of the model. The model emphasises 

the continuous symbiotic interplay between the five themes since ERM is not a once-

off exercise but a long-term initiative that takes years to be fully integrated with the 

strategic, tactical and operational routines of the bank. This financial services model, 

though crafted specifically for banks, can be replicated across various industries since 

the concepts are transferable. Table 5.4 shows a high-level view of the ERM-themes 

performance framework for the banking industry. 

Optimising the CAMELS model to assess risk-adjusted bank performance 

The financial services industry is embroiled in an interconnected environment riddled 

with both complex financial and other risks as well as innate opportunities, presenting 

ERM: An iteratively dynamic and continuous process 
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banking executives with a sophisticated puzzle from which to derive stakeholder and 

shareholder value (Adam et al., 2021). The CAMELS model is used predominantly in 

the financial services industry by banks and central bank authorities to enhance the 

macro- and micro-prudential measures at bank, national, and global levels (Evans, 

Leone, Gill, & Hilbers, 2000; Aspal, 2013; Adam et al., 2021). Contemporary empirical 

evidence reflects the increased use of the CAMELS model by scholars to measure the 

financial health of financial institutions in various countries. Mishra, Harsha, Anand, 

and Dhruva (2012) who used the model to assess Indian bank performance through 

financial ratio analysis. The IMF (2000) publication on techniques for gauging the 

robustness of the financial system defined macroprudential measures as indicators of 

the versatility and resilience of the financial system, which augments the ability of 

nations to stress test the ability of nations to withstand worst case scenario, extreme 

financial shocks. The IMF further alluded that significant empirical progress has been 

made to advance the global financial stability and resilience. Table 5.5 provides a 

summary of the prudential ratios used in recent empirical studies. 

Table 5.5: Empirical overview on proxy indicators for CAMELS elements 

CAMELS 

element 

Mishra et 

al. (2012) 

Kabir and 

Dey (2012) 

Mishra et al. 

(2012) 

Ongore and 

Kusa (2013) 

Ferrouhi 

(2014) 

Adam et al. 

(2021) 

CAD 

 

CAR CAR, LR, 

ROE, NWP 

CAR, DER, 

LTA, GSTI 

TCTA DER CAR, DER, 

LTA, GSTI 

AQ 

 

NPL PCL NNPL, TITA, 

NNPLTA, 

PCNNPL 

NPL LLPTL NPL,  

MS 

 

MVTE, 

LDRBPE, 

PPE 

IPE, EPE LDR, PPE, 

BPE, ROE 

TRTP ROE PPE, MVTE 

EAP 

 

 NIM, NPM, 

IDR, EPS 

OPTA, 

NPTA, IITA, 

NIMTA 

NIM, ROA, 

ROE,  

ROA ROA 

L LATA, LATD LATA, LATD, 

EATD 

LATA, LATD, 

LATDD, 

ASTA 

LDR DTA LATA, 

LATD, 

EATD 

SMR No indicator 

employed 

     

CAD = Capital Adequacy; AQ = Asset Quality; MS = Management Soundness; EAP = Earnings and 

Profitability; L = Liquidity; SMR = Sensitivity to Market Risk. 
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Source: Adam et al. (2021). 

CAR: Capital Adequacy Ratio = Risk weighted assets / qualifying capital 

DER/LR: Debt to Equity Ratio = Leverage ratio = Total debt / total equity 

TCTA: Total Capital to Total Assets = Total capital / total assets 

ROE: Return On Equity = Profit after tax / total equity 

NWP: Net Worth Protection = Total equity / non-performing loans 

LTA: Loans to Total Assets = Total / total assets 

GSensTInv: Government sensitivity to Total investment = ∑Investment in Gov 
securities / ∑Investment 

NPL / PCL: NPL ratio / %Classified loans = ∑NPLs / Gross loans 

Source: Adam et al. (2021) 

 

Integration of ERM themes with CAMELS components  

In performing the procedure to mesh the two models (ERM-themes and CAMELS) 

together, the researcher contends that the impact of a bank performing ERM-themes-

based initiatives is reflected in specific qualitative and quantitative measures. The 

integration of the robustness of the BCBS CAMELS model and the ERM-themes-

based model will culminate in a more all-encompassing model that includes a risk 

adjustment portion to enhance the performance measurement framework that this 

study is advancing. The combining or joining process produced a graphical matrix with 

the five ERM themes on the x-axis and the six CAMELS elements on the y-axis. The 

point of intersection between the two models reflects a set of outcomes that accrue as 

a result of performing ERM-related activities, with the same outcomes or outputs 

translating into macro- and micro-level prudential measures depicting the CAMELS 

element. Lastly, for every cell of the graphical matrix, the researchers identified 

quantitative prudential indicators and non-financial qualitative measures, thus setting 

the platform for computing the ERMI that includes a risk adjustment portion in the 

modelling framework.   

The matrix following the integrative procedure is shown in Table 5.6. After producing 

the composite matrix, the researchers selected specific actions in ERM adoption that 

produced outcomes capable of being juxtaposed or superimposed onto a melange of 

CAMELS components at various levels of the framework. The researcher did not 

expect perfect dovetailing of all the elements from the two models. A greater 
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percentage of the elements from both models were successfully mapped and utilised 

to drive the main results that computed the key macro and micro-prudential ratios, 

following the baseline empirical efforts by González et al. (2020) and Adam et al. 

(2021). To augment the procedure for the development of the proposed ERMI, the 

researchers selected appropriate quantitative and qualitative measures to repress 

each cell in the ERM-themes-CAMELS matrix. Table 5.6 has the outcome of the 

procedure.   

ERMI model 

The model for the determination of the ERMI is as follows: 

ERMI =   ∑  18
𝑘=1 𝑄𝑢𝑎𝑛𝑡𝑖𝑡𝑎𝑡𝑖𝑣𝑒𝑘/ (11 − 7) + ∑  35

𝑘=1 𝑄𝑢𝑎𝑙𝑖𝑡𝑎𝑡𝑖𝑣𝑒𝑘/ 3(35)                      (8) 

Where: ERMI = ERM index. 

∑  

18

𝑘=1

𝑄𝑢𝑎𝑛𝑡𝑖𝑡𝑎𝑡𝑖𝑣𝑒𝑘 = 𝑇𝑜𝑡𝑎𝑙 𝑠𝑢𝑚 𝑜𝑓 𝑎𝑙𝑙 18 𝑞𝑢𝑎𝑛𝑡𝑖𝑡𝑎𝑡𝑖𝑣𝑒 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑠;  𝑎𝑛𝑑 

∑  

35

𝑘=1

𝑄𝑢𝑎𝑙𝑖𝑡𝑎𝑡𝑖𝑣𝑒𝑘 =  𝑇𝑜𝑡𝑎𝑙 𝑠𝑐𝑜𝑟𝑒 𝑜𝑓 𝑎𝑙𝑙 35 𝑞𝑢𝑎𝑙𝑖𝑡𝑎𝑡𝑖𝑣𝑒 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑠 

The current study posits an ERMI that comprises of both ERM themes and CAMELS 

elements to align with the measures reflected in Table 5.7. This proposes a robust 

risk-adjusted performance model that consists of both qualitative and quantitative 

ERM elements that enhance the empirical modelling approach. Every indicator 

contributes equally, the present study ensured that the maximum possible value is one 

for all the measures in the matrix culminating in a maximum total of two for each 

measure to align with Gonzalez et al. (2020) and Adam et al. (2021). 

Calibrative changes to the sum of quantitative ratios  

Every CAMELS measure denotes a value consisting of two items from the statement 

of financial position or a mix with one item from the income statement and the 

statement of financial position. The present study states that the highest possible value 

for each ratio is 100%, with a few exceptions where some ratios can breach this limit. 

Every CAMELS measure is allocated the highest value of one and assigned either a 

positive or negative sign to indicate the envisaged outcome of the indicator on bank 

performance. All the indicators are expected to reflect an inadequate ERM 
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environment, given that the values are high, the highest value of -1 is allocated. For 

measures that indicate an advanced ERM environment, given that their values are 

high, a highest value of +1 is assigned as reflected in Table 5.8. The researcher used 

Table 5.8 to allocate +1 to 11 indicators, and assigned -1 to seven indicators, 

culminating into the highest possible value of four. The current study calculated the 

ERM quantitative by dividing the total of the 18 specified indicators by the net highest 

possible value of four following Gonzalez et al. (2020) and Adam et al. (2021). 

Mathematically, it is represented thus: 

∑  18
𝑘=1 𝑄𝑢𝑎𝑛𝑡𝑖𝑡𝑎𝑡𝑖𝑣𝑒𝑘/ (11 − 7)                                         (9) 

Calibrative changes to the sum of qualitative ratios 

The present study employed qualitative indicators by testing banks across six main 

areas of ERM governance and management (see Table 5.4). The researcher used 35 

qualitative questions rated based on the information from the externally audited 

integrated annual bank reports and other data in the unrestricted public domain. All 

qualitative measures are scored on a scale of one to three, meaning that the maximum 

total score for all 35 qualitative measures was 105 (3 multiplied by 35). Table 5.9 

provides the detail of the 35 qualitative ERM outcomes that contributed to ERMI 

construction. The total of the qualitative indicators was then divided by 105 (i.e. 3*35), 

thus producing a possible maximum score of one. Again, following the baseline 

empirical work by following González et al. (2020) and Adam et al. (2021), the 

mathematical expression follows thus: 

∑  

35

𝑘=1

𝑄𝑢𝑎𝑙𝑖𝑡𝑎𝑡𝑖𝑣𝑒𝑘/ 3(35)                                                                                                    (10) 

Additional rationale for the proposed composite ERMS measure  

The present study further contends that the current approaches to computing ERMS 

measures have serious weaknesses since they are incapable of capturing the 

multifaceted complexities and pervasiveness of ERMS from an implementation 

perspective (Florio & Leoni, 2017; Gonzalez et al., 2020; Adam et al., 2021). This 

means that the current ERM measures do address the need for a composite, 

integrated ERM measure that reflects the breadth and depth of ERMS from a risk-

adjusted performance measurement perspective. This study proposes an enhanced 

ERMI that builds on the empirical work of Adam et al. (2021) to include a risk 
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adjustment portion as part of the modelling framework to arrive at a more 

comprehensive ERMI that captures the risk component. The infusion of the risk 

adjustment process is a novel approach that will provide the much-expected insights 

in integrating quantitative and qualitative measures into a single global ERM measure 

within the financial services industry, though it can be replicated across all industries. 

To the best available knowledge of the researcher, no other scholars have put forward 

such an approach.  

The present study tested whether the panel and time series data exhibited evidence 

of attributes of stationarity comprising but not limited to error means, standard 

deviation, variances, and moments to verify whether there is change over time. The 

present study chose to use strict stationarity (of the first order) over wide-sense 

stationarity. Strict stationary entails the joint statistical distribution of any collection of 

panel or time series data which does not account for the dimension and employed the 

Phillips Perron Unit Root test. 
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Table 5.6: Construction of the erm-camels risk-adjusted bank performance measurement matrix 

  

QUALITATIVE ERM THEMES 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PERFORMANCE 
INDICATORS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ERM Organisation 
and Oversight 
arrangements 

ERM Insight and 
Strategy 

ERM approach for 
making decisions 
and related process-
flows 

ERM Operations 
and Legal 
Environment 

Enterprise Risk 
Messaging and 
Communications 

 

 Performance 
metrics 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ELEMENTS OF 
THE 
QUANTITATIVE  
CAMELS 
MODEL 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Capital 
adequacy 

- Debt-to-equity mix 
- Mobilisation of funds 
- Declaration of 
dividends 
- Ploughed back profits 
- Expansion strategy 
- Brand equity and 
image management 
 
 
 
 
 
 

- Evaluation of capital 
projects 
- Capital attribution 
- Capital outlays 
- Replenishment approach 
for bank assets, including 
technologies 
- Scenario planning and 
stress testing framework 
- Risk capital reserves 
- economic and regulatory 
capital buffers 
Capital plan 
- Contingent plans 

- Risk budgeting decisions 
and project capital 
apportionment 
- Allocation of capital to 
SBUs and projects 

- Research and 
development into new 
product offerings 
- Financial 
innovations 
- New business 
development agenda 
(new markets, new 
jurisdictions) 
- Legal and regulatory 
mechanisms and 
controls 

- Robustness of risk 
governance and 
managements arrangements 
- Performance of the board 
and board committees in 
value creation 
- IFRIS 
- International accounting 
practices 
- Investor relations and 
stakeholder engagement and 
management 
 

- CAR 
- DER 
- NIM 
- DPS 
- MS 
- CSL 
- ROAA 
- ROAE 
- EPS 
 

 

Asset quality - Board risk appetite and 
tolerance limits 
- Loan profiling 
- Credit risk limits 
- Contagion effect on 
counterparty exposures 
 
 
 
 
 

- Credit rating mechanisms 
- Risk exposures by 
geography or jurisdiction 
- Benchmarking research 
initiatives and policy 
directives on investments in 
specific markets 
 

- RWA and CAR decisions 
- Rating regimes and 
related party policies on 
margin requirements 
- Requirements for 
collateral security and 
valuations 
- Continuous monitoring of 
credit risk profiles 

- Risk limits by 
jurisdiction or sector 
- Information sharing 
among industry 
players to manage 
default and 
counterparty risk  
- Legal implications 
on risky assets, and 
FATF and AML/CFT 
requirements. 

- Continuous loan monitoring 
- Review of key risk indicators 
and early warning signals on 
probable default 
- Recovery rates on loan 
covenants 

- NPL ratio 
- COR 
- loan 
concentration 
risk 
- Foreign 
exchange 
based loans 
- Counterparty 
loans 

 

Management 
soundness 
 
 
 

- Board diversity and 
mix of executives/non-
executives and 
independent/ non-
independent directors 
- appointment of the 
CRO and other bank 
senior risk officers 
 
 
 

- Staff training and other 
human capital investments 
in leading next practices in 
advanced ERM techniques, 
tools and practices (TTPs) 
and related technologies 
- Robustness of risk 
governance and 
management structures with 
clear terms of reference 

- Skills audit and 
requirements for 
continuous competency 
improvement 
- Employment of TTPs 
and continuous training 
initiatives and new hires to 
respond to skills 
requirements. 
 

- Human capital 
investments in 
continuous 
professional 
development initiative 
- Inculcation of a risk 
aware initiatives 

- Reinforcement of ERM 
philosophy and culture 
- Effective ERM 
communication plan to key 
stakeholders  

- CIR 
- MS 
- Profit per 
employee 
- Income to 
expense mix 
per employee 
- Training 
expenses ratio 
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ELEMENTS OF 
THE 
QUANTITATIVE  
CAMELS 
MODEL 
(CONTINUED) 

Earnings and 
profitability 
 
 
 
 
 
 
 
 
 
 

- Capital and operational 
budgets approval 
- Continuous 
performance 
measurement and 
engagements 
 
 
 
 
 
 
 

- Cost of capital 
- Lending strategies  
 

- Accounting for 
impairments 
- Continuous review and 
changes to rates and 
related finance charges 
- Performance 
assessment of budget 
versus actual allocations 
- Continuous budget 
monitoring 

- Industry best 
practices 
benchmarking and 
peer review  
- Information sharing 
among industry 
players 
- Compliance with 
consumer protection 
laws and regulations 
on cost of funds of 
hurdle rates.  

- Impaired loan reserves 
- Strategies for loan recovery 
- Collateral requirements and 
foreclosure policies and 
regulations. 

- CIR 
- NIM 
- Non-NIM 
- PBT 
- GIM 
- PAT 
- Finance and 
related 
impairment 
charges 
- ROAA 
- ROAE 
- EPS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PERFORMANCE 
INDICATORS 

 

Liquidity - Source and term of 
capital 
- Deposits sourcing 
strategy 
 
 
 
 
 
 
 
 
 
 

- matching of maturities 
- maturity mandates and 
funding gaps 
 

- loan allocations strategy 
- management of off 
balance sheet 
commitments  
- Liquidity and treasury 
risk measurement and 
management 
- Risk capital buffers 
- Basel III minimum capital 
requirements 
- Stress testing the capital 
plan and contingency plan 
- Monitoring the Basel III 
liquidity ratios 

- Review of central 
bank monetary policy 
mandates 
- Monitoring market 
liquidity targets 
- Setting up risk 
capital buffers for 
unexpected extreme 
losses and 
catastrophic financial 
shocks 

- sale of repackaged 
derivative securities. 
- financial engineering of loan 
buckets in different asset 
tranches 

- NSFR 
- LCR 
- LDR 
- acid test and 
current ratios 
 

 

Financial 
market-
focused 
indicators 

- Financial risk 
management and 
actuarial policy 
frameworks 
- Strategies in response 
to shifts in 
macroeconomic 
fundamentals (currency 
rates, GDP, 
unemployment rates, 
equity prices, etc). 
 

- Duration and funding gap 
analysis 
- Risk appetite and tolerance 
for foreign exchange 
exposures 

- Deal origination and sign 
off in accordance with 
contractual provisions 
- Review of the risk profile 
of current deal database 
and development of 
response mechanisms. 

- Review of related 
party exposures and 
the interdependence 
of the contagion 
effect 
- Meeting Basel III 
liquidity ratio 
requirements for 
NOP, NSFR and 
LCR. 

- Compliance with technical 
financial reporting 
requirements for market risk 
disclosures such as IFRS 7. 
 
 

- Cost of capital 
- NIM 
- Currency gap 
- NOP 
- interest rate 
repricing gap 

Key: CAR = capital Adequacy Ratio; DER = Debt-to-Equity Ratio; NIM = Net Interest Margin; DPS = Dividend Per Share; MS = Market Share; CSL = Client Service Level; ROAA = Return 

On Average Assets; ROAE – Return on Average Equity;  EPS = Earnings Per Share; CIR = Cost-to-Income Ratio; PBT = Profit Before Tax; GIM = Gross Interest Margin; PAT = Profit After 

Tax; NSFR = Net Stable Funding Ratio; LCR = Liquidity Coverage Ratio; NOP = Net Open Position; NPL = Non-Performing Loans; RWA = Risk Weighted Assets. 
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Table 5.7: Composite (commingled) ERM indicators derived from the ERM-themes – CAMELS approach 

 

C
A

M
E

L
S

 C
O

M
P

O
N

E
N

T
S

  

 

QUALITATIVE ERM-THEMES 

 

 ERM Organisation 

and Oversight 

arrangements 

ERM Insight and 

Strategy 

ERM approach for 

making decisions 

and related 

process-flows 

ERM Operations and 

Legal Environment 

Enterprise Risk 

Messaging and 

Communications 

Capital adequacy CAPADR CAPADR CAPADR CAPADR CAPADR 

Asset quality CLR CAPADR LTLDT, ICR CTIR RR CTIR 

Management soundness BODRE, ACOE APCRO, ERS, 

AIAS 

DRPBT, PPE,  DTER COFR 

Earnings and profitability PER COR COR ROAA PAS 

Liquidity OBE ESASLCOM ATR, DTAR CFICR RAROC 

Sensitivity to market risk OBE EEERMC ROCE, PTCFR ROCE, PTCFR RFR 

       Source: Adapted from Adam et al. (2021) 

 

Key for the ratios in the matrix 

  
 Quantitative indicators 

 Qualitative indicators 
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Quantitative measures: 

1. CAPADR: capital adequacy ratio  

2. CLR: credit loss ratio  

3. LTLDT: long-term loans to total debt  

4. ICR: interest coverage ratio  

5. CTIR / ER = cost to income ratio [efficiency ratio]  

6. RR: employee retention rate  

7. NIM: net interest margin  

8. DRPBT = director remuneration as % of profit before tax  

9. DTER = debt to equity ratio  

10.PPE: profit per employee  

11. PER: price earnings ratio  

12. ROAA: return on average assets  

13. ATR / QR: acid test ratio [quick ratio]  

14. DTAR: debt to asset ratio  

15. CFICR: cashflow interest coverage ratio  

16. RAROC: risk-adjusted return on capital  

17. ROCE: return on capital employed  

18. PTCFR: price to cashflow ratio  

Qualitative measures: 

1. OBE: overall board efficiency 

2. BERMCE: board ERM committee effectiveness.  

3. ACOE: audit committee effectiveness 

4. APCRO: appointment of CRO  

5. ERS: enterprise risk structure 

6. AIAS: assurance: internal audit service 

7. COFR: calibre of financial reporting 

8. ESASLCOM: established assets and liability committee 

9. PAS: proficiency of audit services 

10. EEERMC: establishment of executive ERM committee 

11. RFR: robustness of financial reporting and ancillary pronouncements  
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Table 5.8: Quantitative ERM measures employed to compute ERMI. 

# Indicator 

abbreviation 

Name of indicator Allocated value 

1 CAR capital adequacy ratio (car) 1 

2 CLR credit loss ratio −1 

3 LTLDT long-term loans to total debt −1 

4 ICR interest coverage ratio −1 

5 CTIR [ER] cost to income ratio [efficiency ratio] 1 

6 ERR employee retention rate −1 

7 NIM net interest margin 1 

8 DRPBT director remuneration as % of profit 

before tax 

1 

9 DTER debt to equity ratio −1 

10 PPE profit per staff member 1 

11 PER price earnings ratio 1 

12 ROAA return on average assets 1 

13 ATR acid test ratio 1 

14 DTAR debt to asset ratio −1 

15 CFICR cashflow interest coverage ratio −1 

16 RAROC Risk-adjusted return on capital 1 

17 ROCE return on capital employed 1 

18 PTCFR price to cashflow ratio 1 

  Sum of ratios  1 11 

  Sum of ratios  1 7 

  Net positive highest value of 

ratios 

4 

  Adjustment value 4 

  Highest value 1 
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Table 5.9: Qualitative ERM outcomes employed to calculate the ERMI 

 

Bank ERM organisation 

1. Existence of a bank ERM framework. 

2. Approved ERM philosophy in place. 

3. Established, independent, and well capacitated ERM function for the bank. 

4. Established ERM structure in place. 

5. Terms of reference for the enterprise RC. 

6. Established board Assets and Liabilities Committee with approved terms of reference.  

7. ERM techniques, tools, practices, and strategies in place, including scenario planning and stress testing 

processes. 

 

Board effectiveness and the quality of its input in the ERM process  

8. Board participation in ERM activities is well specified. 

9. The bank’s CRO has the requisite formal authority, power, qualifications, skills, experience, stature, and 

resources to gain professional collaborative respect among other bank executives and independent non-

executives. The reporting has a balanced integrated reporting perspective including ESG and BCM aspects. 

10. ERM organogram depicting the bank’s senior ERM officers’ mandate in collaborating strategic, tactical 

and operational processes. 

11. The bank specifies in its audited integrated annual report, the performance measurement mechanisms both 

for individual directors and as a collective, conducted at least once a year. 

12. Non-executives are more than executives. 

13. Two or more lead independent non-executives are on the board.  

14. The share options for directors are   10%. 

15. All board structures meet four or more times every year.   

16. Every board member is punctual at all meetings of the board. 

17. The positions of CEO and board chair are separate and occupied by two different persons.   

 

Audit committee oversight 

18. The external auditors issued an unqualified report on the integrated financial reports. 

19. The audit committee meets quarterly. 

20. All key stakeholders are part of the composition of the board audit committee. 

21. The audit committee chair is an independent non-executive director. 

 

Audit quality 

22. The bank received an unqualified, clean audit opinion, without findings. 

23. The bank’s appointed external auditors are one of the big four firms. 

24. The contract and terms of engagement for the current external audit firm is approved by the board audit 

committee up to a maximum of two consecutive terms (10 years).  

25. No flouting exists in the audit report pertaining to laws and regulations.  

26. The time window is less than a fortnight apart between the date when financial statements were ratified 

by the audit committee and the assurance report date.  

 

Inhouse audit services 

27. Charters of the audit committee and the inhouse audit service in place. 

28. Audit report contains the key aspects of the audit charters.  

29. The bank’s chief audit executive (CAE) has the requisite formal authority, power, qualifications, skills, 

experience, stature, and resources to gain professional collaborative respect among other bank executives 

and independent non-executives.  
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30. The work products from the inhouse internal audit or co-sourced internal auditors is employed as input in 

external audit engagements with reasonable assurance. 

31. The board audit committee has authority to hire, performance-review, promote, and fire the bank’s chief 

audit executive as and when appropriate, per its approved charter and / or terms of reference. 

 

Calibre of executive reports integrated reporting 

32. CFO’s report covers key strategic aspects of the operating model, strategy and key financial ratios and 

other metrics. The reporting has a balanced integrated reporting perspective including environmental, social, 

and governance aspects. 

33. Executive management provides comprehensive reporting beyond minimum regulatory reporting 

requirements  

34. Investor conferences are conducted for information sharing and for responding to stakeholder concerns 

and activism  

35. Consolidated financial statements are published within 3 months after formal data reporting   

Total Score (QLTM) 

 

• H3: There is no significant relationship between ERMI and bank performance. 

• H3a: There is a significant relationship between ERMI and bank performance. 

𝑄𝑖𝑡=𝛼 + 𝛽1𝐸𝑅𝑀𝐼𝑖𝑡 + 𝛽2𝐵𝑎𝑛𝑘𝑠𝑖𝑧𝑒𝑖𝑡  +  𝛽3𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖𝑡  +  𝛽4𝐿𝐼𝑄𝑖,𝑡 + ∑  16
𝑗=14 𝛽𝑗𝑀𝐸𝐹𝑡 +

    𝐷𝑢𝑚𝑚𝑦𝐺𝐹𝐶𝑡 + 𝐷𝑢𝑚𝑚𝑦𝐶𝑜𝑣𝑖𝑑19𝑡 + ε𝑖𝑡 
               (11) 

𝑅𝑂𝐴𝑖𝑡=𝛼 + 𝛽1𝐸𝑅𝑀𝐼𝑖𝑡 + 𝛽2𝐵𝑎𝑛𝑘𝑠𝑖𝑧𝑒𝑖𝑡  +  𝛽3𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖𝑡  +  𝛽4𝐿𝐼𝑄 +

 ∑  16
𝑗=14 𝛽𝑗𝑀𝐸𝐹𝑡 , +     𝐷𝑢𝑚𝑚𝑦𝐺𝐹𝐶𝑡 + 𝐷𝑢𝑚𝑚𝑦𝐶𝑜𝑣𝑖𝑑19𝑡 + ε𝑖𝑡 

                                (12) 

𝑅𝑂𝐸𝑖𝑡=𝛼 + 𝛽1𝐸𝑅𝑀𝐼𝑖𝑡 + 𝛽2𝐵𝑎𝑛𝑘𝑠𝑖𝑧𝑒𝑖𝑡  +  𝛽3𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖𝑡  +  𝛽4𝐿𝐼𝑄 +

 ∑  16
𝑗=14 𝛽𝑗𝑀𝐸𝐹𝑡 , + 𝐷𝑢𝑚𝑚𝑦𝐺𝐹𝐶𝑡 + 𝐷𝑢𝑚𝑚𝑦𝐶𝑜𝑣𝑖𝑑19𝑡 + ε𝑖𝑡 

                             (13) 

(14) to (15) were adopted and respecified to test the effects of ERMS on risk-adjusted 

measures:  

• H4:  There is no significant association between ERMS and risk-adjusted 

bank performance. 

• H4a:  There is a significant association between ERMS and risk-adjusted bank 

performance. 

𝑀𝑍 − 𝑆𝑐𝑜𝑟𝑒𝑖𝑡=𝛼 + 𝛽1𝐸𝑅𝑀𝑆𝑖𝑡 + 𝛽2𝐵𝑎𝑛𝑘𝑠𝑖𝑧𝑒𝑖𝑡  +  𝛽3𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖𝑡  +  𝛽4𝐿𝐼𝑄𝑖,𝑡 +

 ∑  16
𝑗=14 𝛽𝑗𝑀𝐸𝐹𝑡 +    𝐷𝑢𝑚𝑚𝑦𝐺𝐹𝐶𝑡 + 𝐷𝑢𝑚𝑚𝑦𝐶𝑜𝑣𝑖𝑑19𝑡 + ε𝑖𝑡                    (14) 

𝑅𝐴𝑅𝑂𝐶𝑖𝑡=𝛼 + 𝛽1𝐸𝑅𝑀𝑆𝑖𝑡 +  𝛽2𝐵𝑎𝑛𝑘𝑠𝑖𝑧𝑒𝑖𝑡  +  𝛽3𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖𝑡  +  𝛽4𝐿𝐼𝑄 +

 ∑  16
𝑗=14 𝛽𝑗𝑀𝐸𝐹𝑡 , +   𝐷𝑢𝑚𝑚𝑦𝐺𝐹𝐶𝑡 + 𝐷𝑢𝑚𝑚𝑦𝐶𝑜𝑣𝑖𝑑19𝑡 + ε𝑖𝑡                                (15) 



 

151 
 

(16) to (17) were adopted and respecified to test the effects of ERMI on risk-adjusted 

measures:  

• H5: There is no significant association between ERMI and risk-adjusted bank 

performance. 

• H5a: There is a significant association between ERMI and risk-adjusted bank 

performance. 

𝑀𝑍 − 𝑆𝑐𝑜𝑟𝑒𝑖𝑡=𝛼 + 𝛽1𝐸𝑅𝑀𝐼𝑖𝑡 + 𝛽2𝐵𝑎𝑛𝑘𝑠𝑖𝑧𝑒𝑖𝑡  +  𝛽3𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖𝑡  +  𝛽4𝐿𝐼𝑄𝑖,𝑡 +

 ∑  16
𝑗=14 𝛽𝑗𝑀𝐸𝐹𝑡 +    𝐷𝑢𝑚𝑚𝑦𝐺𝐹𝐶𝑡 + 𝐷𝑢𝑚𝑚𝑦𝐶𝑜𝑣𝑖𝑑19𝑡 + ε𝑖𝑡             (16) 

𝑅𝐴𝑅𝑂𝐶𝑖𝑡=𝛼 + 𝛽1𝐸𝑅𝑀𝐼𝑖𝑡 + 𝛽2𝐵𝑎𝑛𝑘𝑠𝑖𝑧𝑒𝑖𝑡  +  𝛽3𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖𝑡  +  𝛽4𝐿𝐼𝑄 +

 ∑  16
𝑗=14 𝛽𝑗𝑀𝐸𝐹𝑡 , +   𝐷𝑢𝑚𝑚𝑦𝐺𝐹𝐶𝑡 + 𝐷𝑢𝑚𝑚𝑦𝐶𝑜𝑣𝑖𝑑19𝑡 + ε𝑖𝑡                        (17) 

This section explains the two hypotheses highlighted above. Firstly, the present study 

tested the impact of ERMI on risk-adjusted bank performance measures. Following 

the empirical study of Adam et al. (2021) the researcher employed the M_ZScore as 

the regressant, tested against a model with micro (bank-specific) and macro-level of 

both the 2007-2009 GFC (DUMMY_GFC) and the Covid 19 pandemic 

(DUMMY_Covid19) to address model bias and noise. Secondly, the researcher used 

RAROC as the regressant to model for performance effects factoring in both bank-

specific and macroeconomic exigencies. In both specified models, the present study 

sought to uncover the salient correlations impinged by ERMI on both multivariate 

regression models.  

ERMI encapsulates both the quantitative CAMELS components and the qualitative 

ERM themes to test for the value effects on risk-adjusted bank performance. In the 

context of emerging market SA, to the best knowledge of the researcher, no other 

empirical study has been put forward thus far to examine this area.  

The 2007-2009 GFC underscored the need for bank efficiency and effectiveness with 

a heightened regulatory focus to ameliorate the way banks are managed (Hoang & 

Dempsey, 2019). The OECD (2009; 2010) articles highlight the compensation 

systems, the approach to risk management, the effectiveness of the BoD, and 

shareholder privileges. The employment of complex risk management models was 

questioned including unrealistic technical assumptions for risk model computations, 

which culminated in compromised risk model predictive capabilities, notwithstanding 
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the high level of complexity. The complexity was further amplified with the inadequate 

systems to timeously and accurately report key risk information to executives and the 

board. 

From the early 2000s, many firms have adopted ERM as a paradigm shift to elevate 

the sophistication with which corporate risk management is approached at an 

enterprise level. The ERM approach is deemed to reduce cashflow fluctuations and 

improve bank earnings capacity (Hoyt & Liebenberg, 2003; 2008; Chibvongodze, 

2018; Lin, 2020). ERM provides the joint benefits of enabling firms and regulators to 

improve financial risk management through better risk-adjusted performance 

measurement and effective risk-taking within board risk appetite and tolerance limits. 

The ERM programme also fosters better risk-return balance. This leads to the 

empirical questions: Does ERM enhance bank performance? Does ERM reduce bank 

risk, including the need to factor in risk adjustment in performance evaluation? 

According to Chance (2019), ERM enables corporate risk measurement and 

management within an integrated strategic framework. The present study views ERM 

as a more sophisticated methodology for assessing, aggregating, reporting and 

managing risk within a single central system that connects all functions of the bank 

within the bank’s governance and management system. The ERM approach 

obliterates siloes and enables the functional cross-functional and portfolio 

management approach in response to corporate bank risk management. The ERM 

approach is thought to bolster capital efficiency and enhance shareholder value since 

the bank can exceed its regulatory minimum capital adequacy requirements for Basel 

III and other regulatory and legal frameworks (Hoang & Dempsey, 2019; Lin, 2020). 

The RAROC and Economic Value-Added (EVA) indicators are essential economic 

performance measurement criteria. The CAMELS-based performance measures such 

as CAR, and asset quality as well as financial market-based measures, are also 

employed to gauge bank performance. The RAROC and EVA economic metrics are 

rarely used owing to the technical complexity and inherent difficulty to arrive at 

mathematically (statistically) verifiable figures (Hoang & Dempsey, 2019).  

To recap,   

RAROC = [Net income – expected loss] / economic capital] 
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RAROC is a computation of profit as a percentage of economic capital, according to 

GARP (2024d). Net income is risk-adjusted by subtracting expected losses. The 

economic capital portion of the equation is the bank’s optimal approximation of the risk 

capital amount required to meet unexpected losses within a specified confidence level, 

usually pitched at 95% or higher.  

RAROC is compared against the cost of capital or hurdle rate, which is optimal for the 

bank, given its risk-bearing capabilities (RBC), which is the cost of the forgone 

alternative for taking on risk in the banking business. The cost of capital is compared 

to a market rate that reflects investor sentiment and expectations for a decent risk-

adjusted return on invested capital. The hurdle rate will vary from bank to bank, given 

the peculiar bank-specific circumstances and business operating model, risk appetite 

and tolerance limits, and also the respective share price sensitivities of the βs in 

relation to the financial market (Chance, 2019; Bodie et al., 2020).  The β from the 

CAPM reflects excess return per unit of risk assumed. GARP (2024d) contends that 

the financial institutions use RAROC from an aggregated portfolio view basis as 

compared to using it at the granular level. The scholars propose that employing the 

cost of capital, which factors in the contribution per business unit to the hurdle rate as 

well as bank capital requirements, can enhance the bank capital attribution and 

performance measurement system from an ERM perspective.  

The EVA, as a RAPM, is computed as the excess of risk-adjusted earnings over 

the opportunity cost of capital employed (Hull, 2019; GARP, 2024d): 

Economic value added = RAROC – Hurdle Rate 

Hoang and Dempsey (2019) argue that profit maximisation (or growth) instead of 

economic profit may exacerbate a scenario where banks may be profitable in an 

accounting sense but unprofitable in the economic sense. Hoang and Dempsey (2019) 

recommend that the banks that focus on economic profit allocate equity capital until 

the marginal contribution of capital is equal to the opportunity cost. The average return 

on capital will then be equal to or exceed the opportunity cost of capital invested. The 

notion of economic capital has gained pre-eminence in strategic financial management 

decision-making and financial pricing structures and mechanisms, bank performance 

measurement, and bank compensation systems (Hoang & Dempsey, 2019; GARP, 

2024d). 



 

154 
 

A well-developed and secure banking system is critical for the sustainable 

development of nations (Tan, 2016). Well-run banks with effective ERM programs can 

operate within prudent risk appetite and tolerance limits to safeguard the depositors’ 

hard-earned savings and consequently cushion the government from having to make 

financial bailouts to fix the financial institutions. There is a direct association between 

bank profitability and bank efficiency in terms of its well-functioning system (Demirgüç- 

Kunt & Huizinga, 1999; 2000).    

According to Ahmad, Ahmad and Shaharuddin (2022), the financial services 

performance metrics can take the form of risk-adjusted or risk-neutral. Empirical 

evidence shows that the studies can only use either of the two binary forms: risk-

adjusted (Ahmad et al., 2022; Salami, 2018;) or risk-neutral (Athanasoglou et al., 2008; 

Tan, 2016). The accounting and financial market-based indicators: ROA and ROE are 

employed as default bank performance indicators. The International Accounting 

Standards Board (IASB) as stipulated in the International Accounting Standard 

number 33 (IAS 33) proposed that the Earnings Per Share (EPS) indicator is another 

robust bank performance measure. Wang et al. (2019) used the EPS metric in a study 

on the Taiwan banks. According to Tan (2016), ROA is calculated as the net income 

divided by the total assets, while ROE is the ratio of after-tax earnings divided by the 

shareholder’s equity (share price multiplied by the number of shares in issue).  

The establishment and implementation of a well-functioning bank ERM programme 

enhances stakeholder and shareholder value (Florio & Leoni, 2017). The scholars 

contend that there is a direct association between ERM adoption and firm value. 

However, for ERM to be effective and efficient, all components of the system must 

exist and function in sync otherwise the ERM programme becomes another corporate 

cost centre instead of being a profit centre that adds value and improves governance, 

risk management, and control processes bank-wide (Hoyt & Liebenberg, 2003; 2008; 

Woods, 2008; Power, 2009; Arena et al., 2010, 2011; Pagach & Warr, 2010; 

Chibvongodze, 2018;). The technical components of a well-functioning bank ERM 

programme that exhibits advanced ERM capabilities such as employment of both 

quantitative and qualitative elements, appropriate ERM technology investments, and 

a dedicated and effective board risk management committee should ensure that both 

the economic and accounting benefits exceed all costs associated with the bank ERM 

programme (Farrell & Gallagher, 2014). For example, highly sophisticated RA 
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methodologies, if unchecked by senior management and the board, might result in 

exorbitant cost outlays, especially in smaller banks from a balance sheet size 

perspective (Farrell & Gallagher, 2014). Florio and Leoni (2017) further argue that 

since the financial market’s ability to price ERMS should not be taken lightly, the total 

cost of ERM adoption may exceed its planned merits. A novice investor may lack the 

capability to evaluate the bank’s highly sophisticated RA methodologies due to the 

technical complexities involved. The bank’s operational realities may inhibit the 

seamless assimilation of real-time ERM information into stock prices due to various 

maturity levels of financial markets, as provided for in the EMH. Pursuant to the 

arguments, the researcher posits that a highly sophisticated ERM initiative in one bank 

in a specific financial market may not be evaluated along the same lines across various 

financial market and geographical latitudes and divides (Florio & Leoni, 2017).  

Risk capital ensures financial protection against a melange of risk types pertaining to 

unexpected losses (Crouhy, Galai, & Mark, 2014, as cited in Kaplan Schweser, 2023e, 

2023g). Risk capital is a financial buffer that provides a financial cushion for a banking 

concern from the economic culmination of risks assumed in the course of the banking 

business. In a scenario where a catastrophic financial disaster was to materialise, the 

effects could potentially wipe out the entire balance sheet of the bank as well as 

negatively impinge systemic effects to global financial stability. Thus, risk capital gives 

assurance to all stakeholders, including shareholders, that the bank is a going 

concern, and that invested capital is protected. Ordinarily, risk capital and economic 

capital are treated synonymously. Technically, however, the succinct distinction is 

depicted by the following equation: economic capital = risk capital + strategic risk 

capital. Risk capital and regulatory capital are distinct capital modes. Regulatory 

capital is only applicable to regulated industries while risk capital applies across firms 

of all forms (Kaplan Schweser, 2023a; 2023d). Regulatory capital is calculated using 

generally accepted benchmarks relevant to a specific industry, culminating in a 

minimum amount of capital adequacy that is well below the bank’s risk capital buffer. 

In a scenario where a bank treats risk capital and regulatory capital the same, the 

financial amounts may vary across divisional and SBU lines in alignment with board 

approved risk appetite and tolerance level limits (Crouhy et al., 2014; GARP, 2024b; 

Kaplan Schweser, 2023d). Normal ERM practice allocates more risk capital and 

regulatory capital to superior profit generating units such as specific trading (dealer) 
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desks with high incidence of securitisation and derivative -based operations, within 

risk appetite restrictions. It is possible that in some areas regulatory capital may 

significantly exceed risk / economic capital. Notwithstanding that the two amounts may 

conflict, the calculation of risk / economic capital is essential to determine the 

economic viability of an activity or division (Kaplan Schweser, 2023d; GARP, 2024a, 

2024e). For example, in assuming that for a given division or commercial activity, 

regulatory capital significantly exceeds risk / economic capital, it follows that such an 

activity may be moved to shadow banking characterised by unregulated activities 

within financial institutions to enable more optimal pricing. 

RAROC indicates the bank’s (including its SBUs’) risk-adjusted performance instead 

of only furnishing raw indicators. In ERM terms, the RAROC approach, in measuring 

economic performance, entails capital attribution to the bank’s SBUs and to specific 

transactions (Kaplan Schweser, 2023d). The present study contends that the RAROC 

performance measurement and management methodology offers a bank a number of 

ERM-related benefits. Firstly, RAROC employs economic profits in its computation of 

performance measurement numbers. In contrast performance measures that use 

accounting profits are amenable to inaccurate risk-adjusted numbers since accounting 

profits factor in historical and arbitrary measures such as depreciation, which are less 

relevant. Secondly, RAROC is utilised in calculating the increases in shareholder value 

as part of the bank’s performance management system such as in scorecards at both 

corporate and divisional levels. The flexibility of RAROC enables cyclical and ad hoc 

payment calculations such as deferred / contingent compensation or clawbacks when 

performance is suboptimal. Thirdly, RAROC is utilised in portfolio measurement and 

management during buy and sell decisions as well as in capital planning and 

budgeting to assess the incremental value added as a result of a new investment and 

in deciding to discontinue an existing investment (Crouhy et al., 2014; Kaplan 

Schweser, 2023d). Finally, RAROC is used for risk-based pricing decisions, that 

enable more relevant and accurate pricing that considers the economic risks assumed 

by a bank in a specific transaction. Every transaction considers expected loss, and the 

cost of economic capital apportioned. According to Crouhy et al. (2014), many banks 

use the marginal economic capital requirement portion of the RAROC equation for 

both pricing and for calculating incremental shareholder value.  
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In technical terms, the enterprise risk managers use RAROC for the performance 

evaluation of projects, loans, or loan portfolios to gauge business unit risk-adjusted 

performance. In the same context, the required amount of economic capital is a 

function of credit risk, market risk, and operational risk. The RAROC for a project can 

be computed as risk-adjusted return divided by risk-adjusted capital.  

To recap, RAROC is computed by dividing after-tax expected risk-adjusted net income 

by economic capital. The RAROC formula depicts a risk-return mix, with return divided 

by the associated risk assumed. Value is created when a bank’s SBU’s RAROC is 

more than cost of shareholder funds. The advantage of employing RAROC over 

accounting measures (such as ROA) and financial market (such as ROE and Tobin’s 

Q) is that RAROC adjusts returns for risk while the later do not (Crouhy et al., 2014; 

Kaplan Schweser, 2023d). The RAROC metric compares well with other risk-adjusted 

indicators such as the Sharpe ratio. Sharpe ratio = [expected return – risk-free rate] / 

standard deviation. The Sharpe ratio is computed by subtracting risk-free return from 

expected return and dividing by the risk factor (standard deviation). RAROC is 

calculated as specified above. 

The Basel III minimum capital requirements specify the levels of capital banks need to 

keep as reserves or buffers to meet unexpected extreme financial shocks (Rose et al., 

2019; Chance, 2019; GARP, 2024d; Saunders et al., 2024). Thus, banks may 

apportion risk capital to unemployed risk limits or unused capacity. The usage of the 

risk capital portion will require corresponding risk capital adjustments. The role of 

economic capital is to serve as a protective shield from rare worst case scenario 

events, at a specified significance level that could threaten the financial and 

reputational standing of the bank. The significance level depicts the likelihood that the 

financial institution can withstand unexpected financial doldrums. 

From a capital and risk budgeting perspective, if RAROC is greater than the cost of 

capital, the investment should be approved and accepted. Conversely, if RAROC is 

less than the cost of capital, then the investment project should be declined and not 

approved or stopped (Hull, 2021; GARP, 2024d). According to Crouhy et al. (2014), 

the problem of employing the aforementioned approach is that it can culminate in 

accepting projects that should be rejected and rejecting investments that should in fact 

be approved and accepted. Higher return projects (where RAROC > hurdle rate) carry 

a commensurate higher level of risk that may threaten firm value. In a different light, 
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low return projects (where RAROC > hurdle rate) have lower risk that could be vital for 

stable earnings and improve firm value. The concept of adjusted RAROC has been 

proposed to address this phenomenon. The adjusted RAROC is computed by 

deducting the expected market return from the risk-free rate, then multiplying the result 

by bank’s equity β, then subtracting the outcome from the original RAROC value 

(Crouhy et al., 2014). If the adjusted RAROC is greater than the risk-free rate, the 

investment is approved, and where the adjusted RAROC is less than the risk-free rate, 

then the project is not approved.  

Good guidance for the employment of RAROC dictates that the CEO normally leads 

the operationalisation of RAROC across the bank by sponsoring the socialisation of 

the initiative to obtain buy-in and cooperation from key stakeholders. The emphasis is 

on the nexus between the amount of profit earned by the institution in relation to the 

magnitude of risk assumed by the bank in creating that value, from a risk budgeting 

perspective. A well-designed bank-wide communication plan to sell the RAROC 

approach across all echelons of the bank is essential to obtain acceptance and 

commitment from key stakeholders. The economic capital allocation process needs to 

be impartial to thwart bias in the capital attribution process. A regularly targeted senior 

management dialogue on leading practices around the design and delivery of an 

effective RAROC must be roll out across the bank. Across all enterprise risk types, an 

ongoing consultative and updating process must be maintained by the bank to ensure 

the relevance and usefulness of the RAROC methodology. Some metrics may need 

updating per month, others quarterly, while others require an annual review. 

The data governance and management aspects must be effectively established and 

monitored by the board and management respectively. This includes the information 

systems that collect information on the risk values needed to compute the RAROC 

values. The data collection process must be centralised with checks to improve data 

integrity. Kaplan Schweser (2023d) and GARP (2024c) jointly state that the highly 

quantitative RAROC methodology must be synced with the equally essential 

qualitative factors to enable for balanced performance measurement mechanism. 

From a continuous risk capital monitoring perspective, SBUs need to submit their limit 

requests such as economic capital, financial leverage, liquidity, and RWA quarterly to 

the RAROC function. The RAROC function conducts the appropriate evaluation and 

sets the limits in a consultative, collaborative fashion that allows business units to air 
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their arguments and concerns. The final approval decision rests with senior 

management. The treasury group is responsible for ensuring the relevance and 

accuracy of the RAROC limits in relation to the bank’s funding limits. The risk appetite 

and tolerance limits around the restrictions on growth prospects due to leverage limits 

enhances the optimal use of the bank’s scarce capital available against a myriad 

capital demands from business units (Crouhy et al., 2014, Kaplan Schweser, 2023d). 

5.4 Chapter summary 

This chapter discussed the research’s methodological aspects. The research 

paradigm, design, population and sampling issues were covered. A detailed 

explanation of the data, independent and dependent variables that were used in the 

multivariate regression analysis was provided. A detailed discussion on how risk- 

adjusted performance measures are calculated was given. The effect of the ERMI on 

risk-adjusted bank performance was also provided. The next chapter discusses the 

data analysis and related aspects of the study.   
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CHAPTER 6: DATA ANALYSIS AND DISCUSSION  

6.1 Introduction  

This chapter employs the statistical methods discussed in Chapter five to perform the 

empirical analysis. The present chapter presents and discusses the empirical results. 

The main aim of this study was to determine the nexus between ERM and risk-

adjusted bank performance.  A total of four hypotheses were empirically tested as 

specified in Chapter four. The tests for robustness, validity, and transformation were 

performed where appropriate. Florio and Leoni (2017) note that most empirical work 

on bank performance employs measures that are not risk-adjusted and recommend 

further scholarly work to fill this need.     

The structure of this chapter is as follows: Section 6.2 provides a critical analysis of 

the descriptive statistics of the examined variables. The construction of ERMI is also 

presented. Sections 6.3 to 6.6 discuss the empirical results for the four hypotheses of 

the study. A discussion of the pre-test diagnostics is presented in Section 6.7. Section 

6.10 concludes the chapter. 

6.2 Data and statistics for the panel data 

6.2.1 Descriptive statistics of bank performance and risk-adjusted measures 

Most of the data in the present study was obtained from the INET IRESS McGregor 

Database. The database availed detailed audited financial statements comprising of 

the statement of financial position, the cashflow statements, the financial ratios, and 

the financial and management accounting models for financial measurement and 

analysis. Some of the data was sourced from SARB, the International Monetary Fund 

(IMF), and from the World Bank Institute (WBI)’s macroeconomic indicators. The 

utilised data comprised of ten registered SA banks examined from 2002 to 2022. The 

population of the banks under examination comprised of 14 registered SA banks. The 

banks that had been incorporated since 2002 were included in the sample. A total of 

four banks were excluded due to the nonavailability of data for the entire period. The 

period spanning from 2002 to 2022 was specifically chosen to capture the effects of 

both the GFC of 2007 to 2009 and the Covid 19 pandemic that ensued from late 2020 

to 2022. The present study selected a panel data analysis which is normally employed 

to study long periods of time (in this case a 21-year period) with 210 observations. 
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Table 6.1 shows the descriptive Statistics of bank performance and risk-adjusted 

measures. 

The descriptive statistics for the variables are depicted in Table 6.1. The respective 

proxies for both bank performance and risk-adjusted bank performance such as ROA, 

ROE, Tobin’s Q, Modified Z-Score, and RORAC are employed. Table 6.1 shows the 

descriptive statistics of bank performance and risk-adjusted performance measures 

for the period spanning from 2002 to 2022. The total number of observations for the 

study was 210. The period covered by the data includes the GFC of 2007 to 2009 and 

the Covid-19 pandemic of 2019 to 2022.  

The sampled banks showed a strong operating profitability on average since the mean 

ROA was 5.19% with a median of 2.03%, a minimum of 0.00 and with a maximum of 

approximately 65%. This result differs from Florio and Leoni’s (2017) study which 

found low operating profitability from a ROA perspective. The mean ROE was 12.81% 

reflecting low financial market returns as negative investor sentiment affected 

profitability within the financial services industry, indicated by a minimum of -174.02. 

The ERM Advanced (ERMA) mean value of 0.86 reflects a high level of ERMS among 

the sampled SA banks. This can explain why most stable and established SA banking 

concerns were able to withstand the vagaries of the GFC that ravaged the global 

financial market from 2007 to 2009. An ERMA value of one for both the median and 

maximum reiterates that the SA banks have sophisticated and advanced ERM 

programmes (the baseline maximum possible value computed is 1). In a divergent 

empirical outcome by Florio and Leoni’s (2017) study, only 32% of the sampled firms 

exhibited characteristics of advanced ERM programmes (or sophisticated ERM 

initiatives). According to Florio and Leoni’s (2017) study, approximately 70% of the 

sampled firms reflected less advanced ERM programmes, with about 6% of the 

sampled firms exhibiting no ERM components in place (low ERMS).  In the 

aforementioned study in the context of total ERM adoption, the coefficient of the binary 

variable ERMA was found to be positive at a 0.99 significance level, thereby signalling 

a positive association between the ERM programmes and firm accounting 

performance as reflected by ROA. 
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Table 6.1: Descriptive statistics of bank performance and risk-adjusted measures 

Source: Derived from the data obtained from the INET IRESS McGregor BFA Database (2022)  

Name of 
Variable 

Average 
(Mean) 

Median 
(Centre) 

Highest 
(Maximum) 

Lowest 
(Minimum) 

Standard 
Deviation 

Skewness Kurtosis Jarque-Bera Number of 
Observations          

  

ROE 12.81 14.26 65.25 -174.02 18.04 -5.47 56.81 26,386.33 210 

ROA 5.19 1.35 64.71 0.00 11.35 3.55 15.79 1,871.36 210 

RAROC 2.68 2.03 33.65 -25.38 6.19 1.33 10.33 531.41 210 

M_ZSCORE -0.15 -0.14 2.47 -3.58 1.04 -0.05 2.90 0.19 210 

TOBINQ 1.37 0.14 2.49 0.18 0.54 2.22 7.30 333.70 210 

ERMA 0.86 1.00 1.00 0.00 0.35 -2.04 5.17 186.91 210 

ERMI 1.46 1.74 3.20 -0.13 0.75 -0.77 2.75 21.36 210 

ERMS 5.41 6.00 6.00 0.00 1.25 -2.03 6.30 240.21 210 

QUAL 1.40 1.74 1.80 0.00 0.68 -1.53 3.41 83.75 210 

QUANT 0.06 0.00 1.50 -1.00 0.39 0.20 3.79 6.94 210 

BSIZE 14.31 14.00 25.00 8.00 3.69 0.07 2.49 2.45 210 

BINDE 0.58 0.62 0.89 0.31 0.12 -0.19 2.46 3.76 210 

TA '000 7,490,000 416,000 91,900,000 324 21,000,000 2.86 9.47 652.46 210 

LEV 0.091 -6.65 519.50 -485.71 65.01 2.13 45.60 16,035.81 210 

LIQ 0.89 0.80 9.82 0.10 0.99 5.53 41.75 14,206.78 210 

GDP 6,422.77 6,662.10 8,737.00 2,708.40 1,303.78 -0.91 4.47 48.12 210 

EXCH 10.52 9.66 16.46 6.36 3.43 0.38 1.64 21.19 210 

FINSLA 0.20 0.13 2.39 0.00 0.24 4.54 37.78 11,305.08 210 

INFL 5.22 5.20 10.10 -0.70 2.30 -0.18 3.94 8.92 210 

INT 4.08 3.80 8.00 0.50 1.59 0.32 3.63 7.10 210 

UNEMP 23.87 23.80 28.80 19.50 2.45 0.51 2.67 9.94 210 

DUMMYGFC 0.14 0.00 1.00 0.00 0.35 2.04 5.17 186.91 210 

DUMMY 
COVID19 

0.14 0.00 1.00 0.00 0.35 2.04 5.17 186.91 210 
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The results showed an ERMI mean value of 1.46, a median of 1.74, a minimum of -0.13, 

with a maximum of 3.20, thus corroborating the sophisticated ERM programmes among 

the sampled banks reflecting positive risk-adjusted bank profits. The empirical evidence 

reflected an ERMS mean value of 5.41, with a median and maximum value of six. A 

mean value of 5.41 out of a maximum possible value of six indicated more sophisticated 

ERM characteristics for the sampled financial institutions. The results indicated that SA 

banks heavily invest in advanced ERM projects with the demonstrated value of higher 

risk-adjusted profits. Florio and Leoni (2017) contend that ERMS is not extemporaneous 

and cannot be attributed to a single year of superior or inferior performance but can be 

associated with banks that achieve consistent operational excellence and profitability.  

The qualitative ERM characteristics reflected a mean value of 1.40, a median of 1.74, a 

minimum of 0.00, and a maximum of 1.80 thus implying a higher ERMS level for the 

banks under examination. Similarly, from a quantitative ERM perspective, the present 

study revealed a mean value of 0.06, a median of 0.00, a minimum of -1.00, with a 

maximum of 1.50 showing that the banks employ a balanced mix of both a qualitative 

and quantitative suite of techniques to augment their ERM programmes.  

The average Tobin’s Q value was 1.37, with observations varying from 0.18 to 2.49. This 

result is consistent with Chibvongodze (2018) and Kommunuri et al.’s (2016) studies 

which found Tobin’s Q values greater than +1. The value is greater than one, thus 

reflecting a healthy alignment between the bank’s market value and the total costs to 

replenish the bank’s assets. The value of +1.37 shows that the bank employs its scarce 

resources in an efficient and profitable manner (Chibvongodze, 2018; Kommunuri et al., 

2016; Florio & Leoni, 2017). The Q ratio is computed as the ratio of market value of 

assets to the replacement cost of assets (Kommunuri et al., 2016; Florio & Leoni, 2017; 

Chibvongodze, 2018). The mean Q ratio for banks is influenced by factors such as time 

period, region, and bank type. Higher Tobin’s Q values such as 1.20 or higher means 

that the financial markets place a premium on the bank. Lower values show that the 

financial markets may undervalue the bank. Lindenberg and Ross (1981)’s seminal 

propositions cited in Kommunuri et al. (2016) contend that the employment of the Q ratio 

as a bank performance measurement metric provides reliable results since the 

mathematical formula is rarely subject to manipulation by management. 
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The mean RAROC was a positive value of 2.68, showing that the banks are financially 

healthy and viable. The median RAROC was 2.03. Generally, a healthy RAROC value 

should be positive, and greater than the bank’s hurdle rate and must show an optimal 

balance between risk assumed and return achieved (Chance, 2019, Hull, 2021; Kaplan 

Schweser, 2023a; GARP, 2024d). RAROC assesses bank profitability in relation to the 

risks taken, by adjusting the returns based on risk level, thus augmenting risk informed 

decisions about capital attribution and performance evaluation (Chance, 2019; GARP, 

2024d). 

The M_ZScore of -0.15, was well within acceptable thresholds of less than the value of 

3.50. The maximum M_ZScore is 2.47. The M_ZScore is used to identify outliers in data, 

specifically in non-normal distributions. This metric is a more robust statistic which is 

less susceptible to the effects of outliers than the standard deviation. In credit risk models 

a higher M_ZScore may signal a higher probability for financial distress and increased 

chance for bankruptcy. Interestingly, however, when employing the M_ZScore for outlier 

detection, a greater value shows more incidence for unusual financial data compared 

with industry benchmarks. However, according to Magwedere (2019), a higher z score 

reflects stability and viability in the financial market and presents a low risk of bankruptcy 

within the banking sector. The stability in global financial system enables optimal 

resource allocation and increased risk bearing capacity especially in periods of extreme 

financial doldrums (World Bank, 2023).  

The mean interest rate was 4.08 while the maximum interest rate was 8%. The median 

was 3.08. Generally, the SA interest rates are relatively lower than the other jurisdictions 

within the African continent. Lower rates of interest are beneficial to markets since they 

encourage investment and fosters a conducive corporate and personal lending 

environment which improves the GDP and bolsters national prosperity. Higher interest 

rate regimes discourage investment due to prohibitive cost of capital (Bodie et al., 2019). 

Interestingly, the countries with higher bank concentration with few or no corporate and 

personal credit rating agencies tend to be characterised by higher interest rate spreads 

(Demirgüç-Kunt & Levine, 2000; Magwedere, 2019; Rose et al., 2019). During periods 

of increased uncertainty, the risk managers are called upon to propose financial risk 

management approaches that enable the bank to continue earning decent risk-adjusted 

returns within the confines of board approved risk appetite and tolerance limits. Such 

approaches could entail increased alignment with Basel III risk and economic capital 



 

165 
 

requirements, stress testing, scenario analysis, and dynamic hedging mechanisms with 

abrupt stop loss directives for trading desks (Chance, 2019; Hull, 2021; GARP, 2024d). 

The maximum inflation rate was 10.10% while the minimum was -0.70. Inflation denotes 

the general increase in the level of prices within a specific country. It shows the resilience 

a country has to keep price levels within targeted thresholds (Mutezo, 2015; Magwedere, 

2019; GARP, 2024f). Generally, higher inflation can cause more inflation which could 

result in hyperinflation as was witnessed in the US during the great depression of the 

1930s, in the post millennium Zimbabwean hyper inflationary spiral, and in the German 

economic problem post-World War II. In SA, the central bank employs an inflation target 

of 3% - 6% as its benchmark (SARB, 2024). However, some contemporary figures have 

since breached this range. Higher inflation constrains consumer spending and stifles the 

standard of living and can catalyse resentment and civic uprising due to unemployment 

that could bedevil foreign direct investment  

According to Wegner (2016), in a probability density function (pdf), skewness is the level 

of asymmetry. A normal curve has a skewness value to zero. Higher values generally 

represent a positive, right-tailed distribution, while lower values denote negative, left-

tailed distributions (Wegner, 2016; GARP, 2024g). Because the skewness values are 

positive, the distribution is positively skewed, thus implying that the probability 

distribution is a right-tailed non-normal curve. This means that the sampled banks 

generally exhibit profitability, ceteris paribus. Most kurtosis values lie within the statistical 

axiomatic range of -3 ≤ X ≤ +3 with a few outliers. 

The mean bank size from a total asset base perspective, ranged from 324.00 to 91.90 

million rands. Standard Bank is the largest bank by assets, FirstRand is the largest bank 

by market capitalisation, and Capitec Bank is the largest bank by customer numbers. 

The researcher contends that from a risk-adjusted performance perspective, assets are 

more secure than market capitalisation. The financial markets are volatile and the bank’s 

value by market capitalisation is affected by fluctuations that align with the random walk 

hypothesis of share price demeanour. However, the advantage of harbouring a bank’s 

assets through market capitalisation offers a quick access to near-cash assets during 

periods of financial shocks than instantly demand regulatory financial injection to meet 

Basel III risk and economic capital requirements. The run-on-deposits conundrum risk, 

however, still remains if the financial markets lose confidence in the bank’s stewardship 
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capabilities should reputational risks ensue beyond and breach the board approved risk 

tolerance limits (Chance, 2019; Marozva & Makina, 2020; Rose et al., 2019; Kaplan 

Schweser, 2023a; GARP, 2024d).  

The influence of bank size on corporate performance, regarding the implementation of 

ERM was investigated by Gatzert and Martin (2015) that found a direct nexus. Relatively 

larger banks require advanced and mature ERM programmes to effectively respond to 

and meet the ERMS requirements (Chibvongodze, 2018). More diversified firms are 

more likely to use ERM programmes to manage the highly complex risk portfolios.  

The empirical results showed that the average SA bank leverage value is 0.091. This 

result aligns with the 0.10 to 0.15 benchmark leverage range for the financial services 

firms. SARB requires the SA banks to comply with the Basel III minimum capital 

requirements for risk capital, economic capital and regulatory capital, including reserves 

for market, credit, and operational risk capital. Thus, these banks are usually well 

capitalised by maintaining adequate risk capital buffers to provide the necessary 

financial cushion during periods of uncertain economic down turns. SARB enforces the 

Basel III regulatory requirements thus enabling strict maintenance of minimum capital 

buffers.  

The empirical findings on the factors influencing ERM adoption and their effects on 

performance are mixed. Some studies found a high degree of association between 

leverage and ERM implementation (Hoyt & Liebenberg, 2003; Golshan & Rashid, 2012; 

Chibvongodze, 2018). Some scholars found a low correlation between financial leverage 

and firm performance (Razali, Yazid, & Tahir, 2011; Chibvongodze, 2018). In the 

divergent empirical findings by Hoyt and Liebenberg (2008; 2011) there is a strong 

negative association between leverage and ERM implementation. The advanced ERM 

programmes within banks may influence management to take high leverage positions 

since effective risk controls can protect the bank from potential default risk in the credit 

risk category. The presence of ERM coupled with low leverage values may also 

accentuate more risk-seeking attitudes by both bank managers and trading desks over 

long term horizons (Hoyt & Liebenberg, 2011; Chibvongodze, 2018; Chance, 2019; Hull, 

2021). 

According to Kommunuri et al. (2016) and Chibvongodze (2018), financial slack is 

computed thus: [cash + cash equivalents + near-liquid marketable securities] / total bank 
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assets. The empirical results in Table 6.1 indicate an average financial slack value of 

20%. The findings showed that most banks carry cash and near cash reserves that 

constitute 20% of total assets. In similar empirical studies the cash reserves were 

approximately 65% of the total assets (Chibvongodze, 2018). The evidence on the value 

effects of financial slack on ERM and firm performance is inconclusive (Pagach & Warr, 

2010; Kommunuri et al., 2016). Notwithstanding ERM systems in place, some banks 

keep more liquid financial assets to safeguard the bank against default risk in contrast 

to keeping low cash levels for working capital purposes. 

Table 6.1 shows a board independence average value of 0.58. The figure reflects that 

the number of independent non-executives on the bank’s BoD is more than the 

executives. In SA, and other jurisdictions globally, this practice is upheld by the King IV 

(2016), and by the FRC, 2024, and the US Sarbanes Oxley Act of 2002. If more 

independent non-executives are on the board, a conducive climate for dissension is 

fostered leading since no one individual member has unfettered powers over the board’s 

governance and management affairs. The King IV (2016) code also recommends the 

separation of the roles of the board chairperson and chief executive officer to separate 

bank governance from the management thereof. The median was 0.62, and the 

maximum was 0.89, showing that the SA banks are organised and aligned with the 

global governance and management leading practices (Marozva, 2015; Marozva & 

Makina, 2020).  

The mean ERMA figure was 0.86 and denotes a high level of ERMS across the sampled 

SA banks. The present study buttressed the seminal work by Florio and Leoni (2017) to 

examine the peculiarities embroiled in the computational approach. The maximum value 

was 1.00 and the minimum possible was 0.00, with a median of 1.00. This study 

employed six components that characterised an advanced bank ERM programme 

comprising of: the presence of a CRO, board RC, board RC reporting to the BoD 

(RCtoBoD), RA frequency (RAfreq), RA depth, and RA method, reflecting both 

quantitative and qualitative aspects for financial and non-financial risk measurement and 

management within the bank’s ERM framework. To the best available knowledge of the 

researcher no other scholars have advanced this proposition. Florio and Leoni’s (2017) 

study was conducted in a European/Italian setting and called for further research in 

different geographic and jurisdictional settings. The present study built on the 
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aforementioned baseline study to uncover new insights from an emerging SA market 

context. 

The ERMA value tied into the ERMS value that encapsulates all measures for a highly 

sophisticated bank ERM programme. The mean ERMS was 5.41, with maximum and 

median values of six. The higher the ERMA, the higher the ERMS (Florio & Leoni, 2017), 

ceteris paribus. The current study used two dummy variables: to account for the GFC 

(DUMMYGFC) and Covid-19 (DUMMYCOVID19). The GFC affected the global financial 

markets from 2007-2009, while the Covid-19 conundrum ensued from late 2019 to late 

2022. The current study used the binary approach where one denotes the period when 

the dummy variables affect global financial markets and zero otherwise (Gordon et al., 

2009; Pagach & Warr, 2010; Grace et al., 2015; Battaglia et al., 2016; Kommunuri et al., 

2016; Chibvongodze, 2018). The average SA foreign exchange rate (ZAR) to the US 

dollar (USD) is 11 over a 21-year period. The current USD/ ZAR rate is 1 USD to ZAR 

18.5. The SA currency rate has been volatile and has lost significant value over the past 

20 years from 2022. A weak foreign exchange rate makes imports very expensive and 

exports cheaper. The firms that import goods from other countries into SA pay more US 

dollars and vice versa (SARB, 2024). SA exports are more attractive into other countries 

since foreign trading partners pay less USD for the required ZAR component. The mean 

SA unemployment rate was 24% over the past 20 years from 2022. Unemployment is 

repulsive to foreign direct investment which affects the country’s balance of payments. 

The risk of civil disobedience and unrest is accentuated leading to low sovereign credit 

ratings. 

The Jaque-Bera (JB) statistic is a mathematical test employed to verify whether a 

sample selected from data exhibit the skewness and kurtosis that resembles a normal 

smooth bell-shaped curve. The JB statistic tests for both skewness (a measure of 

asymmetry) and kurtosis (a measure of tailedness or peak of the distribution). For a 

normal curve, there was zero skewness, while the kurtosis was three. The test thus 

gauged the degree to which the kurtosis deviates from three. If the JB statistic is small 

and the p-value > 0.05, there is a high probability that the data resembles a normal 

curve. Conversely, where the JB metric is large and the p-value < 0.05, there is a high 

chance that the data does not resemble a normal curve (Wegner, 2016; Abedini, 2009; 

Saunders et al., 2023). From the empirical evidence of the present study, it can be 

reasonably inferred that the dataset follows a normal distribution. The researcher thus 
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rejects the alternative hypothesis to accept the null hypothesis that the data is normally 

distributed, with a slight bias towards right-tailedness (Wegner, 2016; GARP, 2024g).  

6.2.2 Correlation analysis of bank performance and risk-adjusted performance 

measures 

Table 6.2 presents the empirical results for the correlation analysis of bank performance 

and risk-adjusted performance measures. The table depicts the correlation analysis of 

bank performance and risk-adjusted performance measures for the study. The 

Pearson’s Product Moment Correlation Coefficient technique was employed. The values 

reflected in Table 6.2 as denoted by r, range thus: -1 ≤ X ≤ +1 (Wegner, 2016; GARP, 

2024g). There was a direct nexus between ERMS and ROA. The relationship was, 

however, low at 0.267. The association shows that bank performance improves overtime 

as a culmination of investing in a sophisticated ERM programme. The relationship was 

low since ERM takes many years to move from basic to a more mature state, and to 

subsequently reflect all its benefits from a bank performance perspective (Chance, 2019; 

GARP, 2024f). The same result was found in related empirical evidence (Grace et al., 

2015; Kommunuri et al., 2016; Abdullah et al., 2017; Chibvongodze, 2018). The scholars 

did not test for ERMS but only investigated the impact of ERM adoption on corporate 

value. The Battaglia et al. (2016) study, however, attempted to include a risk adjustment 

portion to the multivariate regression analysis, with limitations of omitting the major risk-

adjusted performance measures such as RAROC, Sharpe ratio, and economic value 

added.   

There was a direct association between ERMS and Tobin’s Q, although the strength of 

the positive correlation was low at 0.214. The Q ratio is computed thus: [market value + 

book value of liabilities] / book value of assets. The positive relationship emanates from 

corporate finance and investment management propositions on the EMH by Fama 

(1970) which notes that relatively efficient financial markets tend to access and 

assimilate key share price information much faster than less developed markets (Bodie 

et al., 2019; Chance, 2019; Rose et al., 2019; GARP, 2024e; Saunders et al., 2024). 

Investment and financial analysts can use key ERM information such as the appointment 

of senior bank executives responsible for ERM and other ERM related investments 

either via ad hoc media pronouncements or in ERM disclosures in the audited integrated 

annual bank reports. 
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Table 6.2: Correlation analysis of bank performance and risk-adjusted performance measures 

Variable  ROE  ROA  RAROC  M_ZSCORE  TOBINQ  ERMA  ERMI  ERMS  QUAL  QUANT  BSIZE  BINDE  TA  LEV  LIQ  GDPPC  EXCH  FINSLA  INFL  INT  UNEMP  

 

ROE  1.000  
  

 
                  

 

 

ROA  -0.122 1.000 
 

 
 

 
                  

 

 

8% -----  
 

 
                  

 

RAROC  0.455 0.108 1.000  
                  

 

 

7% 12% -----   
                  

 

M_ZSCORE  0.583 -0.130 0.539 1.000 
                 

 

 

7% 6% 0% -----   
                 

 

TOBINQ  0.054 0.048 0.040 0.114 1.000 
                

 

 

44% 49% 57% 10% -----   
                

ERMA  0.103 0.310 0.230 0.023 0.118 1.000 
               

 

 

64% 19% 69% 74% 9% -----   
               

ERMI  0.192 0.036 0.031 0.238 0.118 0.233 1.000 
              

 

 

71% 91% 90% 28% 9% 10% -----   
              

ERMS  -0.075 0.267 0.122 0.018 0.214 0.873 0.138 1.000 
             

 

 

88% 75% 82% 80% 70% 10% 5% -----   
             

QUAL  0.209 0.019 0.103 0.249 0.092 0.378 0.856 0.262 1.000  
            

 

 

0% 79% 14% 0% 19% 0% 0% 0% -----   
            

QUANT  0.004 0.101 0.120 0.022 0.064 0.214 0.426 0.192 0.104 1.000  
           

 
96% 14% 8% 75% 

 
36% 

 
0% 0% 1% 13% -- 
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Variable  ROE  ROA  RAROC  M_ZSCORE  TOBINQ  ERMA  ERMI  ERMS  QUAL  QUANT  BSIZE  BINDE  TA  LEV  LIQ  GDPPC  EXCH  FINSLA  INFL  INT  UNEMP  

BANKSIZE  0.286 0.426 0.329 0.199 0.087 0.141 0.343 0.034 0.401 0.042 1.000 
          

 

 

5% 7% 10% 10% 21% 4% 25% 64% 21% 55% -----   
          

BINDE  0.139 0.264 0.106 0.072 0.168 0.009 0.107 0.003 0.091 0.046 0.320 1.000 
         

 

 

4% 0% 12% 30% 1% 90% 12% 96% 19% 50% 0% -----  
          

TA  -0.011 -0.120 0.110 0.057 -0.100 0.144 0.223 0.101 0.179 0.116 0.227 -0.161 1.000 
        

 

 

87% 8% 11% 41% 15% 4% 0% 14% 1% 9% 0% 2% -----  
        

                      

LEV  -0.061 0.013 0.056 -0.050 0.010 -0.012 -0.147 0.054 -0.148 -0.023 -0.082 0.001 -0.029 1.000 
       

 

 

38% 85% 42% 47% 88% 87% 3% 43% 3% 75% 24% 89% 68% -----  
        

LIQ  0.044 0.605 0.240 -0.175 0.024 0.450 0.035 0.445 0.066 0.182 0.314 0.171 0.076 0.064 1.000 
      

 

 

53% 0% 0% 1% 73% 0% 62% 0% 34% 1% 50% 41% 27% 36% -----  
       

GDP  0.128 -0.149 0.023 0.035 -0.262 0.313 0.032 0.405 0.103 -0.119 -0.020 0.037 0.065 0.073 -0.148 1.000 
     

 

 

6% 3% 75% 61% 0% 0% 65% 0% 14% 9% 77% 59% 35% 29% 3% -----  
      

EXCH  -0.174 -0.060 -0.195 -0.262 -0.349 0.207 0.197 0.209 0.204 0.021 -0.083 0.112 0.032 -0.008 -0.090 -0.022 1.000 
    

 

 

1% 39% 0% 0% 0% 0% 0% 0% 0% 77% 23% 11% 64% 91% 20% 75% -----  
     

FINSLA  0.122 0.072 0.074 0.142 0.094 0.065 0.019 0.039 -0.038 0.103 0.061 0.389 0.608 0.037 0.087 -0.165 -0.030 1.000 
   

 

 

8% 30% 29% 4% 18% 35% 79% 58% 58% 14% 38% 0% 0% 60% 21% 2% 67% -----  
    

INFL  -0.085 -0.063 -0.024 -0.068 0.044 0.035 0.046 0.068 0.011 0.069 0.014 -0.095 -0.016 -0.073 0.019 -0.143 0.129 0.033 1.000 
  

 

 

22% 37% 73% 33% 53% 62% 51% 33% 87% 32% 84% 17% 82% 29% 78% 4% 6% 63% -----  
   

INT  0.169 0.077 0.115 0.192 0.122 -0.170 -0.015 -0.202 -0.079 0.110 0.013 -0.021 -0.026 -0.120 0.046 -0.245 -0.353 0.016 -0.006 1.000 
 

 

 

1% 26% 10% 1% 8% 1% 83% 0% 25% 11% 85% 77% 71% 8% 50% 0% 0% 82% 94% -----  
  

UNEMP  -0.215 0.085 -0.150 -0.236 -0.030 -0.098 0.038 -0.194 0.036 0.012 -0.059 0.084 -0.013 -0.036 0.039 -0.416 0.507 0.074 -0.120 -0.121 1.000 
 

Source: Author’s compilation: Derived from data obtained from the INET IRESS BFA Database (2024). Note: The percentage below the correlation coefficient represent the level of statistical significance.                               
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The speedy incorporation of this information may translate into share price 

amelioration (Bodie et al., 2019; Chance, 2019; GARP, 2024b). The incorporation 

of ERMS pronouncements can have a favourable effect on bank performance. Table 

6.2 shows that there was a very weak nexus between ERMS and ROA, which needs 

further testing. The result could mean that ERMS pronouncements are delayed due 

to structural and developmental constraints in less developed financial markets, thus 

resembling the weak-form of the EMH. Some ERM functions may operate from a 

cost centre perspective instead of adopting a profit centre approach resulting more 

cost incurred than benefits accrued (Fraser & Simkins, 2010; Segal, 2012; Mikes 

and Kaplan, 2015; GARP, 2024f).         

Table 6.2 also shows that ERMS has a positive relationship with performance 

measures: RAROC and M_ZScore with correlation coefficient values of 0.122 and 

0.108 respectively. The computation of the RAROC performance measure 

considers both expected and unexpected losses and aligns with the 

recommendations of the leading practice Basel III minimum capital requirements. A 

bank is required to hold adequate capital buffers that can meet both unexpected 

liquidity requirements and longer-term financial demands (Chance, 2019; Hull, 

2021; Kaplan Schweser, 2023a; GARP, 2024d). Risk capital is one of the 

centrepieces of effective bank governance and management, in conjunction with 

economic capital, regulatory capital and strategic capital. A bank’s risk capital 

buffers serve to provide a financial cushion during times of unexpected losses or 

during worst case scenarios such extreme financial shocks (Chance, 2019; Hull, 

2021; Kaplan Schweser, 2023d; GARP, 2024b).  

The relationship between financial slack and non-risk-adjusted performance 

measures: ROA and Tobin’s Q was positive with correlation coefficient values of 

0.072 and 0.094 respectively. Financial slack = [cash + cash equivalents + financial 

assets held for trading] / bank’s total assets. There is an opportunity cost of hold 

large cash reserves that could have been employed to make decent returns. The 

bank could make a loss if it adopts a risk-aggressive attitude to risk taking. An 

inverse relationship exists between unemployment and ROE. A country riddled with 

high unemployment could repel foreign direct investment and capital flows into the 

country. Unemployment is tied to other factors such as potential unrest, low 

standard of living, low GDP, and underdevelopment (Rose et al., 2019; Saunders et 

al., 2024). Foreign investors may be reluctant to invest in countries with high 
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unemployment due to low skill levels, low demand, poor infrastructure and weak 

regulatory and less credible financial systems. The lack of political certainty and lack 

of the rule of law over medium to long term may hold potential investors at bay. 

The next section provides the empirical findings on ERMS and ERMI from both a 

non-risk-adjusted and risk-adjusted bank performance perspective. 

6.2.3 Empirical findings on the effects of ERMS, ERMI and control variables 

on non-risk-adjusted and risk-adjusted bank performance 

Tables 6.3 to 6.6 provide empirical findings on the value effects of ERMS, ERMI, 

and the control variables from both a non-risk-adjusted and risk-adjusted bank 

performance. A discussion of empirical results and corroborative literature for each 

of the tables is also given. Table 6.3 shows the empirical findings on the effects of 

ERMS and control variables on bank performance. 

Table 6.3 shows the value effects of ERMS and the control variables on bank 

performance. There is a significant positive relationship between ERMS and ROA 

with a coefficient value of 0,630***. This empirical outcome implies that the banks 

that invest in advanced ERM programmes can increase their performance and 

profitability. Highly sophisticated ERM initiatives use leading practice ERM tools and 

techniques such as financial stress testing, strategic financial scenario planning and 

analysis, financial ratio analysis, risk and control self-assessment, risk technology 

initiatives, and alignment with Basel III regulatory requirements and other global 

ERM leading practices. The findings indicate that the SA banks have highly 

sophisticated ERM functions and programmes which significantly contribute to bank 

performance and profitability. The concept of ERMS was first proposed as empirical 

evidence by the Florio and Leoni’s (2017) seminal work to reflect the advanced 

capabilities embedded within a complex and robust ERM programme. The empirical 

findings reflect that ERMS improves bank performance. The present study, in line 

with the Florio and Leoni’s (2017) study, encapsulated six components that make 

up a highly sophisticated ERM programme. Florio and Leoni’s (2017) study tested 

whether ERMS is related to the historic accounting performance measure: ROA. 

The present study found that the RAmethod (encompassing both quantitative and 

qualitative methodologies) has a strong positive association with ROA. The scholars 

further contend that sophisticated quantitative and qualitative RA approaches are 

valuable in ameliorating the firm’s overall ERM programme. This culminates in 

bolstered bank accounting performance through ROA. The assimilation of ERM into 
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the overall bank governance and management ecosystem may be insufficient to 

garner expected corporate performance targets. 

Table 6.3: Empirical findings on the effects of ERMS and control variables on 

bank performance 

Variable ROA ROE TOBIN’s Q 

    

C 45,699*** -103,622*** 4,668*** 

 (5,327) (14,344) (0,427) 

    

ERMS 0,630*** -2,177*** 0,150*** 

 (0,097) (0,152) (0,006) 

    

LTA -2,350*** 0,103 -0,219*** 

 (-2,350) (0,103) (-0,219) 

    

LEV 0,001* 0,008 0,001*** 

 (0,001) (0,005) (0,000) 

    

LIQ 4,805*** -2,690*** 0,058*** 

 (0,269) (0,387) (0,013) 

    

GDP -7,704*** 32,804*** -0,413*** 

 (1,488) (3,434) (0,0976) 

    

INT 0,488*** 1,990*** -0,022*** 

 (0,095) (0,338) (0,006) 

    

INFL -0,453*** -0,698** 0,006 

 (0,066) (0,224) (0,005) 

    

DUMMYGFC 1,165** 5,662*** 0,020 

 (0,418) (0,916) (0,022) 

    

DUMMYCOVID19 3,107*** -0,146** -0,119*** 

  (0,437) (0,944) (0,031) 

 

Number of observations 210 210 210 

R2 0,880 0,757 0,904 

F-statistic 77,950*** 33,086*** 99,819*** 

Durbin-Watson statistic 1,942 1,653 1,988 

Hausman Statistic 57,430** 22,972* 88,916*** 

CSD Test    

Pesaran CD -0,285 0,572 0,292 
The approximated t-statistics in parenthesis: ***, ** and * respectively indicate the level of significance 

at the 0.01, 0.05, and 0.1. 



 

 175 

The empirical evidence scantly relates to prior literature that reflects the negligible 

impact of ERMS components such as bank CRO presence and influence of complex 

RA methodologies (see for example Grace et al., 2015). Formally appointed CROs 

and established bank board RCs seem to impinge low influence on bank profitability 

from an empirical Italian case perspective (Battaglia et al., 2016; Florio & Leoni, 

2017). The scholars further contend that formal bank board RCs and related 

structures may simply be a window dressing gesture and tick-box compliance 

exercise that does not tangibly add significant stakeholder, including shareholder 

value from an integrated bank performance perspective. Complex ERMS 

components such as advanced quantitative RA techniques appear to exhibit positive 

effects on accounting performance (Kommunuri et al., 2016; Abdullah et al., 2017; 

Florio & Leoni, 2017; Chibvongodze, 2018). The Basel III requirements place high 

expectations that the banks and central banks have to align with in keeping with 

leading practices. The Basel capital requirements provide a baseline financial risk 

control mechanism that places obligations for banks to safeguard capital using 

generally accepted minimum risk capital calculations as a baseline. SARB aligns 

itself with Basel III Accord promulgations. The SA banks are required to demonstrate 

full compliance with the same, including but not limited to sophisticated RA 

methodologies such as scenario planning and analysis, sensitivity analysis, stress 

testing, valuation and risk modelling, computation of risk-adjusted performance 

measures such as RAROC and its variations, EVA, Sharpe ratio, the Jensen’s 

alpha, the Sortino ratio, inter alia (Kaplan Schweser, 2023d; GARP, 2024d).  

The aforementioned ERMS mechanisms are designed to improve risk disclosures 

and risk response approaches that were conspicuously responsible for the GFC that 

threatened the existence and integrity of the global financial system in its entirety 

(Crouhy et al., 2014; Hull, 2021; GARP, 2024d). Florio and Leoni’s (2017) study 

further posits that at 99% significance level the binary variable: ERMA reflects a 

direct association between ERMS and ROA. The empirical evidence further 

buttresses the aforementioned findings of the present study to assert that banks 

with high a ERMS scores appear to show higher accounting performance from a 

ROA perspective, than otherwise. The null hypothesis: 1A (there is no association 

between ERMS and bank performance) is therefore rejected, and the alternative 

hypothesis: 1B is thus accepted: that there is an association between ERMS and 

bank performance. This result advances an essential indication for the academia, 



 

 176 

banks, central banks, and other regulatory agencies to stress the critical significance 

of employing sophisticated ERM system to safeguard and sustain the integrity of the 

global financial system. This finding may imply that the banks need to optimally 

invest in advanced ERM programmes to achieve meaningful bank performance 

outcomes.   

Table 6.3 reflects a significant positive nexus between ERMS and Tobin’s Q, 

reflected by a coefficient value of 0,150***, thus indicating that a bank’s 

sophisticated ERM programme improves bank performance over time. The results 

show that sophisticated (high advanced) ERM functions and initiatives have a direct 

positive impact on bank performance, profitability and sustainability. Effective and 

efficient ERM initiatives reduce bank risk, enables effective liquidity and treasury 

risk measurement and management thus enhancing the bank’s assets and liability 

management approach to meet short-, medium- and long-term commitments as and 

when they mature (Kaplan Schweser, 2023a; GARP, 2024a, 2024d). The coefficient 

value of 0,150*** shows that the highly sophisticated ERM programmes in SA banks 

send a substantially positive signal to financial markets that SA financial institutions 

are well governed and managed from an ERM perspective. Positive investor 

sentiments can translate into equity investments, thus bolstering bank performance 

and profitability through an increase in market capitalisation. The empirical results 

of the current research project uphold the results from Florio and Leoni’s (2017) 

study. Florio and Leoni’s (2017) empirical evidence found a positive nexus between 

ERMS components: RC and RC to the BoD (RC to BoD) at 99% significance level. 

This finding reflects that well developed bank RCs and the manner of RC reporting 

to the BoD exert a major influence on financial market performance as denoted by 

the Q ratio. The authors also found a direct relationship between RA level (RAlevel) 

and market value indicating that more pervasive RA approaches that are performed 

both at corporate and at business unit or functional level positively impact financial 

market value. The empirical results indicate the significant contributory value 

provided by the board RCs, and the symbiotic reporting relationship of RCs to the 

governing body: the BoD (Segal, 2012; Grace et al., 2015; GARP, 2024d).  

Some scholars divided firms into two categories comprising of those with advanced 

ERM programmes and those with basic to non-existent ERM initiatives. The 

evidence show that the firms with sophisticated ERM programmes achieved higher 

market performance compared to their partial ERM implementation or non-existent 
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ERM counterparts at p < 0.01. The investor community prefer firms with more 

advanced ERM initiatives due to improved risk disclosure by firms with more 

sophisticated ERM environments.   

The employment of an aggregated, composite ERM measure that encapsulates key 

leading practice ERM components enables senior management and the board to 

focus on a single integrated metric that gives a portfolio view of ERMS (Florio & 

Leoni, 2017; Adam et al., 2021). Some empirical studies relied upon single proxies 

to mimic ERM adoption and ERMS, with the resultant limitation of failure to provide 

a global view of ERMS. In Florio and Leoni’s (2017) study, both the accounting and 

market-based measures (ROA and ROE respectively) are positively influenced by 

ERMS. Their results are robustly aligned with the present study. The evidence offers 

valuable insights to prudential and regulatory authorities, bank executives, central 

bankers, and governments by strengthening the notion and concept that an 

advanced bank ERM programme is essential for the creation and sustenance of 

bank value.  

Table 6.3 shows a strong inverse relationship between ERMS and ROE denoted by 

the coefficient value of -2,177***. This empirical outcome implies that ERMS does 

not improve bank performance overtime. The findings can imply that ERM may take 

several years before its value can be realised from a profitability perspective. Since 

ROE is a financial market-based indicator, ERM contributions might be realised after 

a substantial amount of time due to information asymmetry and other market 

inefficiencies. Some novice investors might fail to accurately price the ERM value 

effects into share price information, thereby skewing the financial market value 

contributions from an ERM perspective. The coefficient value of -2,177*** can mean 

that the ERM programmes in SA banks do not improve performance and have a 

negative effect on profitability. Furthermore, the substantial costs required to 

establish and maintain a bank’s sophisticated ERM programme does not seem to 

translate into the expected performance, including profitability expectations.   The 

substantial cost implications pertaining to the high salary bill for the bank’s senior 

ERM professionals, a suite of technological resources (software platforms, 

operating licences, inter alia), and consultancy fees for outsourcing arrangements 

and covenants, may continue to negatively affect profits, without the commensurate 

expected value contributions.  
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The inverse nexus between ERMS and ROE is an interesting empirical outcome, 

given that the nexus between ERMS another financial market-based measure 

(Tobin’s Q or the Q ratio) is significantly positive (coefficient value = 0,150***). In 

emerging market environments such as SA ERMS-based market announcements 

might not be speedily reflected in share prices compared to more developed 

financial market environments due to information asymmetry and less developed 

and less effective technological and communicational infrastructure. The SA 

emerging financial market may be likened to a semi-strong form of the EMH theory 

where share price behaviour incorporates information at a moderate rate (Florio & 

Leoni, 2017; Bodie et al., 2019; Chance, 2019; Hull, 2021). ERM usually takes many 

years to develop from basic and to a sophisticated environment. Some executives 

may be reluctant to invest in an advanced ERM programme for the simple reason 

that ERM is still relatively younger than other centuries old and tested professions 

such as actuarial science, corporate finance, accounting and financial engineering, 

although risk management itself is equally centuries old (ERM however, is 

approximately three decades old). ERM is a relatively new and specialised discipline 

and process that is highly aligned with finance, accounting, auditing, actuarial 

science, financial engineering, information technology, mathematics, statistics, and 

financial econometrics (Pagach & Warr, 2010; Grace et al., 2015; Chance, 2019; 

GARP, 2024f).  

The empirical findings depicted in Table 6.3 show a high level of ERMS in SA banks, 

substantiated by an ERMA value of 0.86. The use of advanced ERM capabilities 

enabled the SA banks to withstand the unprecedented destructive forces of the 2007 

to 2009 GFC. The advent of Basel III capital requirements has skewed an executive 

agenda towards a more risk-led rhetoric since all minimum capital requirement 

calculations from economic capital, regulatory capital, to risk capital are ERM-

based. In SA the important enlightenment has prompted some banks like the UK’s 

Barclays’ Amalgamated Banking of Southern Africa (ABSA) appointing its CROs as 

chief executives of the bank. The same phenomenon has transpired in the first world 

where large bank holding corporations have appointed their CROs to similar 

portfolios. The training and specialisation of bank CROs, CFOs, CAEs, and CEOs 

is rather highly similar and the transition understandably seamless. It therefore 

logically follows that strategic human, financial, and technical ERM investments in 

such environments is rather faster, more effective and brings in both accounting and 
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market-based bank performance to highly competitive notches (Hull, 2023; Kaplan 

Schweser, 2023c; GARP, 2024d).    

The liquidity factor, as per Table 6.3, is significantly positively associated with both 

ROA and the Q ratio, reflected by coefficients: 4,805*** and 0,058*** meaning that 

better liquidity monitoring improves bank performance (Kaplan Schweser, 2024a). 

The findings indicate the SA banks are well capitalised from a risk capital 

perspective and can meet the SARB, and Basel III requirements from an economic 

and regulatory capital perspective. Risk capital is the portion of the bank capital 

buffer that provides a financial cushion during times of extremes financial shocks 

and catastrophic worst-case scenarios and doldrums (GARP, 2024d). The SA banks 

are subject to the provisions of the Basel III capital requirements and are thus 

expected to maintain adequate risk capital reserves to meet central bank prudential 

regulatory requirements. Empirical and theoretical literature contends that the 

business of banks is risk, and without calculated risk-taking there is no meaningful 

reward (Klaassen & Eeghen, 2021). According to the risk absorption hypothesis 

(Umar, Umar, Sun, Sun, Majeed & Majeed, 2017), there is a positive nexus between 

bank capital and liquidity formation (Marozva, 2015; Marozva & Makina, 2020). 

Banks may hold large capital buffers to mitigate credit and liquidity risk (Berger & 

Bouwman, 2009; Marozva & Makina, 2020; Kaplan Schweser, 2023a; GARP, 

2024d). The results of the present study further confirm previous studies (Diamond 

& Dybvig, 1983; Gorton & Winton, 2000, and Berger & Bouwman, 2009; Horváth, 

Seidler, & Weill, 2012, 2014, 2016; Marozva, 2015; Marozva & Makina, 2020) who 

found the same findings in different jurisdictions. Inadequate liquidity management 

may threaten the reputation and very existence of a bank specifically referencing 

the GFC of 2007 to 2009. Marozva and Makina (2020) further contend that in certain 

cases larger more stable banks tend to hold lower risk capital buffers than banks 

with higher risk profiles.  

The financial leverage factor was observed to have a major positive association with 

ROA, with a coefficient value of 0,001*, implying that leverage improves bank 

performance. The empirical findings further confirm that the notion that generally 

banks are highly leveraged corporations and capitalise from this advantage. This 

means that the cost of doing banking business is substantially lower compared to 

other industries such as manufacturing, mining, inter alia. Thus, the empirical 

outcome corroborates that SA banks effectively use financial leverage to boost 
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performance. A significant association was also found between leverage and 

Tobin’s Q for SA financial institutions under empirical analysis, with a coefficient 

value of 0,058***, showing that financial leverage improves non-risk-adjusted bank 

performance. The coefficient value of -2,690*** denotes a significant inverse nexus 

between financial leverage and financial market measure: ROA, indicating that 

leverage negatively affects bank performance. The empirical outcomes show that 

the relationship between leverage and bank performance depends on the specific 

measure employed. Financial leverage can be a source of strategic advantage and 

competitiveness if a financial institution is able to tactically employ its borrowed 

funds in a way that creates more value over and above the hurdle rate or cost of 

capital (Bodie et al., 2019; Chance, 2019; Hull, 2021). However, the misallocation 

and misunderstanding of leverage could have disastrous consequences on a bank’s 

balance sheet in a scenario where management accrue more costs than expected 

income flows from the borrowing decisions. In similar empirical outcomes, Toh and 

Zhang (2022) found a positive relationship between financial leverage and bank 

capital. The same study also similarly revealed a positive nexus between financial 

leverage and bank equity thus further corroborating that financial leverage improves 

bank performance.  

Bank size reflected as the natural logarithm of total bank assets (LTA) was observed 

to have a significant negative nexus with accounting performance measure ROA, 

with a coefficient value of -2,350***, implying that, for SA banks, LTA has a negative 

effect on bank performance. The empirical outcome can mean that SA banks can 

experience scale diseconomies as the scale of operations increase indicating that 

the complexities of large bank holding companies have a negative influence on bank 

performance, including profitability (Bodie, 2019; Chance, 2019; GARP, 2024a, 

2024e). The same outcome was revealed in Toh and Zhang’s (2022) study that 

showed that bank size has a negative effect on both bank capital and bank equity.  

Inflation was found to be negatively related to both ROA and ROE, with coefficients: 

-0,453*** and -0,698** respectively, but positively associated with the Q ratio (p 

value = 0,006). Lower inflation levels encourage corporate and personal borrowing 

at optimal rates leading to bolstered spending levels that could improve employment 

levels due increased profits and the urge to plough back profits into the firm rather 

than declare dividends to shareholders. The positive relationship between inflation 

and Tobin’s Q can mean that the performance of SA banks increases as inflation 
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increases, implying that banks can charge high interest rates during inflationary 

periods to pass some costs to the client to recoup costs and bolster performance. 

The notion is also confirmed by the positive nexus between interest rates and 

accounting performance: ROA for SA banks under study. A perplexing empirical 

outcome that interest rates are inversely correlated to the Q ratio means that for SA 

banks, there is high performance during periods of low inflation and vice versa. Low 

inflation tend to boost profitability for SA banks, based on the findings, since many 

personal and corporate borrowers are enticed by favourable hurdle rates with 

affordable payment terms. Ceteris paribus, low interest rates, follow periods of low 

inflation and vice versa (Crouhy, 2014; Kaplan Schweser, 2023i; GARP, 2024a, 

2024e). 

The present study found a significant inverse relationship between GDP and 

accounting performance (for both ROA and Tobin’s Q, with coefficient values: -

7,704*** and -0,413*** respectively). The perplexing empirical finding seems to 

imply that the performance of SA banks decreases as economic growth increases. 

This finding is a total departure from basic economic logic that dictates that firms 

generally thrive during periods of high economic growth, as found in the Toh and 

Zhang (2022) study, which found that GDP has a positive correlation with ROE, 

though the association was observed to be weak. However, the macroeconomic 

variable GDP reflects a significant positive relationship with ROE (statistical 

coefficient = 32,804***), implying that higher GDP levels stimulate financial market 

profitability for SA banks by sending positive investor sentiment that can translate 

into equity investments. A country that is experiencing higher GDP growth rates can 

attract local and Foreign Direct Investment (FDI) through investments on the 

securities exchange culminating in bolstered balance of payments and reduction in 

deficits.   

The DUMMYGFC was found to have a major direct association with ROA 

(coefficient value = 1,165**), implying that GFC impinged insignificant effect on the 

profitability of SA banks. This intriguing empirical outcome can be explained by the 

high level of sophistication of SA banks’ ERM programmes that enabled financial 

institutions to withstand the extreme financial shocks exerted by the GFC. The 

present study similarly revealed a positive association between DUMMYGFC and 

both financial market performance metrics (ROE and the Q ratio, with coefficient 

values: 5,662*** and 0,020), particularly reflecting a statistically significant 
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association with ROE. Again, ERMS in general can be the raison de atre for the 

ability of SA financial institutions, particularly banking concerns to still garner 

profitability amid major GFC headwinds. The same results were found in Gulati’s 

(2022) empirical study that examined the global and banking crises and risk-

adjusted efficiency for Indian banks that showed a direct relationship between the 

GFC and banks’ interest income growth rate, that is a major contributor to bank 

profits. A major direct association was revealed between the DUMMYCOVID19 and 

the accounting performance measure ROA indicating that the conundrum had no 

major negative effect on SA banks’ profitability. The present study however, found 

a significant inverse relationship between DUMMYCOVID19 and the two measures 

of financial market performance (ROE and Tobin’s Q) implying that equity 

investments shed significant value during the Covid 19 pandemic era to align with 

major financial markets that lost significant value during the period. 

The empirical outcomes of the present study specifically pertaining to the significant 

relationship between ERMS and ROA (accounting performance) and ERMS and 

Tobin’s Q (financial market performance) provide central bank authorities, bank 

executives, including CROs with insights that corroborate the strategic significance 

of investing in sophisticated ERM programmes. The results of the current study 

show that strong ERM initiatives can explain why SA banks were able to effectively 

withstand the negative effects of both the GFC and the Covid 19 pandemic eras. 

The academic community can further test the voracity of the propositions of the 

present study in different geographic jurisdictions to examine salient features of 

unique operating environments.   

Table 6.4 presents the empirical findings on the effects of ERMI and the control 

variables on bank performance. The table reflects the association between the 

ERMI and control variables on bank performance. A significantly positive 

association was found between ERMI and ROA, with coefficient value = 0,375*, 

implying that ERMI significantly improves bank performance overtime. The empirical 

finding means that the SA banks employ a melange of advanced quantitative and 

qualitative tools to improve firm competitive advantage, reduce cost, improve 

quality, increase speed, efficiency, effectiveness, accentuate excellence in service 

provision, and bolster performance, including profitability.  
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Table 6.4: Empirical findings on the effects of ERMI and control variables on 

bank performance 

Variable ROA ROE TOBIN’s Q 

    

C 42,568*** -77,970*** 6,018*** 

 (2,844976) (15,17784) (0,45261) 

    

ERMI 0,375* -1,297** 0,141*** 

 (0,179) (0,490) (0,015) 

    

LTA -2,372*** -0,917 -0,204*** 

 (-2,372) (-0,917) (-0,204) 

    

LEV -0,000 0,007 0,001*** 

 (0,001) (0,007) (0,000) 

    

LIQ 4,165*** -1,973*** -0,007 

 (0,397) (0,439) (0,012) 

    

GDP -5,833*** 25,372*** -0,986*** 

 (0,947) (3,632) (0,118) 

    

INT 0,304*** 2,101*** -0,002 

 (0,054) (0,240) (0,006) 

    

INFL -0,364*** -0,713** -0,001 

 (0,042) (0,235) (0,004) 

    

DUMMYGFC 1,070*** 4,566** 0,023 

 (0,255) (1,451) (0,030) 

    

DUMMYCOVID19 2,627*** 0,879** -0,096*** 

  (0,338) (0,774) (0,028) 

    

Number of observations 210 210 210 

R2 0,825 0,652645 0,855377 

F-statistic 50,185*** 19,93724*** 62,75952*** 

Durbin-Watson statistic 1,931 1,675 184,115 

Hausman Statistic 89,630*** 47,220** 33.000** 

    

CSD Test    

Pesaran CD 1,727 0,604 -0,263 
The approximated t-statistics in parenthesis: ***, ** and * respectively indicate the level of significance 

at the 0.01, 0.05, and 0.1.  

The same results were confirmed by Soliman and Mukhtar’s (2017) research as well 

as Soliman, Adam, and Shubita’s (2018) studies implying that ERMI is positively 
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associated with accounting performance. To recap the construction of the ERMI 

from the previous chapter: the index is composed of two bank performance-focused 

measurement components: the ERM-based qualitative themes, and the quantitative 

financial ratios. The meshing of both qualitative and quantitative elements into the 

index provides a balanced risk-adjusted based bank performance measurement 

framework. To recap, from Table 6.3, a significantly positive association was also 

observed between ERMS and ROA, statistical coefficient value = 0,630***, thus 

aligning with the alternative specification of the second hypothesis. Both variables 

revealed that ERM improves bank performance. ERMS and ERMI found a 

significant negative association with ROE, with statistical coefficients: -2,177***and 

-1,297** respectively, reflecting that both variables have negative impact on financial 

market performance. The unfavourable empirical outcome can be explained by the 

fact that ERM value takes time to be reflected in share prices, especially in 

underdeveloped, developing, and emerging market contexts. Some bank ERM 

programmes may lack the capabilities and requirements for a sophisticated ERM 

environment, in terms of human, financial, and technical resource requirements 

resulting in suboptimal bank performance. 

The ERMI serves as a complementary risk measurement mechanism to ERMS. The 

ERMI comprises of both qualitative and quantitative risk measures that provides a 

detailed assessment of the financial health and sustainability of a bank. The present 

study is the first study to provide empirical analysis on the twin effects of ERMS and 

ERMI on both non-risk-adjusted and risk-adjusted performance measures. The 

ERMI has some similarity with the ERMS. For example, ERMS use measures such 

as RA method, frequency and depth while ERMI employs similar measures such as 

audit committee effectiveness, board RC reporting, and CRO presence on the BoD 

(Florio & Leoni, 2017). 

Table 6.3 reflects the effects of ERMS and control variables on bank performance 

while Table 6.4 indicates the effects of ERMI and control variables on bank 

performance. Bank size (LTA) has a positive association with financial market 

performance measure ROE (coefficient = 0,103), while Table 6.4 reflects that bank 

size (LTA) was found to have a very strong inverse relationship with financial market 

performance measure Tobin’s Q, with a coefficient value = -0,204***. The 

inconclusive, mixed empirical outcomes substantiates the fact that, from an SA 
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banking fraternity perspective, the impact of both ERMS and ERMI depends on the 

specific financial risk performance measure used (GARP, 2024a).  

Table 6.3 depicts a weak positive correlation between inflation and Tobin’s Q 

(statistical coefficient = 0,006426), while Table 6.4 shows a weak negative 

association between inflation and Tobin’s Q (coefficient value = -0,001). The 

empirical findings show divergent views, from an SA banking perspective, 

specifically that inflation either negatively or positively affects bank performance. 

The liquidity factor however reflects a significant negative association with ROE (-

2,690*** and -1,973*** respectively) for both ERMS and ERMI, for both Tables 6.3 

and 6.4, implying that liquidity has an unfavourable effects on financial market 

performance in SA banks. The DUMMYGFC was found to exhibit a significant 

positive relationship for almost all bank performance measures, for both Tables 6.3 

and 6.4. To recap, the investigated SA financial institutions were able to remain 

profitable and sustainable despite the extreme financial shocks exacerbated by the 

GFC.  

The results in Table 6.4 show a significant positive relationship between the ERMI 

and Tobin’s Q, with a coefficient of 0,141***, reflecting that the ERMI improves SA 

bank performance over time. The robustness of ERMI enables the bank to employ 

both qualitative and quantitative measurement criteria to gauge performance from a 

financial market-based perspective. Financial and investment analysts that rely on 

key ERM-related market pronouncements to evaluate potential for healthy returns 

from banks would put a premium on firms that employ sophisticated tools such as 

the ERMI (Bessis, 2015; Bodie et al., 2019; Chance, 2019; GARP, 2024e). The 

results also align with the Soliman, Makhtar and Shubita (2018) study. 

Table 6.4 depicts an inverse association between ERMI and ROE (coefficient value 

= -1,297**), implying that ERMI has a major negative effect on financial market 

performance measure ROE, from an SA banking perspective. The ERMI was 

constructed by combining a suite of both quantitative risk-based financial ratios and 

qualitative metrics. Since the financial market create value from perception which is 

later confirmed after the fact or transactions have already taken place, information 

asymmetry can skew information that feeds into the market culminating into 

mispricing assets, over and under valuation securities thereby affecting the 

valuation of profitability figures (Bodie et al., 2019). Table 6.3 shows a significant 
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inverse relationship between ERMS and ROE (statistical coefficient = -2,177***), 

further implying that ERMS has an inverse impact on financial market performance 

measure ROE.   

Table 6.4 shows an inverse relationship between liquidity and the Q ratio, with a 

statistical coefficient value of -0,007, meaning that, in the SA banking industry, the 

more capital a bank holds the less the bank performance from a market evaluation 

perspective. The Tobin’s Q metric is a financial market-based performance measure 

that relies on positive investor sentiment for better performance results. On the other 

hand, Bhudhathoki, Bhattarai, Aryal, and Ghimire’s (2024) study revealed 

contrasting empirical evidence, that the liquid assets to deposit ratio positively 

impacts bank stability and consequently bank performance outcomes. The scholars 

posit that banks that hold higher liquid reserves to meet and exceed Basel III 

regulatory and risk capital requirements are associated with greater profitability 

outcomes than those that keep low capital buffers. Marozva and Makina (2020) 

argue that more stable and less vulnerable banks can comfortably maintain low risk 

capital buffers to meet market, credit, and operational risk demands based on their 

risk bearing capacity and financial market experience compared to their volatile, less 

profitable counterparts. The present study, however, contends that in accounting for 

worst case scenarios such the securities, share market crush of 1987, the Asian 

financial crisis of 1997, and the GFC of 2007 to 2009 through the employment of 

stress testing methods, banks that hold higher capital reserves are more secure and 

provides relatively more going concern assurance to the investment community. 

The empirical findings revealed a statistically significant positive association 

between interest rates and accounting performance: ROA, with a coefficient value 

= 0,304***, as per Table 6.4. It is logical to state that when the SA banks charge 

higher interest rates for borrowed funds, ceteris paribus, they achieve higher profits. 

The higher the premium a bank charges, the more the profit it posts, provided the 

cost structure is reasonably contained in the process. Bank executives, however, 

can charger higher rates of interest only up to a certain level under free market 

conditions, since competitive forces will dictate the sustainable prices across the 

industry, other factors constant.  Inflation, however, is negatively associated with all 

non-risk-adjusted bank performance measures: ROA, ROE, and Tobin’s Q, 

meaning that for SA banks, low inflation rates have a favourable effect on bank 

performance due to low costs, which improves capital reserves, and profits.  
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There is a significant inverse relationship between inflation and bank performance 

for all non-risk-adjusted performance measures: ROA, ROE, and Tobin’s Q. The 

results reflect that from an SA banking perspective, during periods of low inflation 

and decent economic performance and healthy GDP levels, the banks have a better 

chance to make higher profit margins compared to periods of high inflation. High 

inflation and high interest rates usually resonate well together which thus support 

the notion of an inverse relationship between inflation and performance (Bodie et 

al., 2019; Chance, 2019, GARP, 2024e). 

The empirical findings in Table 6.4 reflect a significant inverse relationship between 

the control variable GDP and accounting performance ROA (statistical coefficient = 

-5,833***). The perplexing empirical outcome implies that GDP has a negative 

influence on SA bank performance. Higher levels of economic growth are 

associated with improve corporate profits due to high consumer spending patterns 

since households and corporate have more funds for investments. The empirical 

outcome was also found in Toh and Zhang’s (2022) study that revealed a negative 

relationship between GDP as well as capital and profitability. The present study also 

found a significant negative relationship between GDP and Tobin’s Q. However, a 

significant positive relationship was observed between GDP and ROE implying that 

GDP improves bank performance. Thus, during periods of economic boom the firms 

tend to be more prosperous and achieve improved profits than in times of economic 

downturn (Bodie et al., 2019; Crouhy et al., 2014).  

Table 6.4 reflects a significant positive relationship between the control variable 

DUMMYGFC and ROA, with a statistical coefficient value of 1,070***, meaning that 

the DUMMYGFC improves SA bank performance. This outcome conflicts with 

conventional economic wisdom that stipulates that individuals and corporates 

experience losses during financial and economic crises and vice versa (Chance, 

2019; Rose et al., 2019; GARP, 2024f; Saunders et al., 2024). The present study 

also found a significant positive association between DUMMYGFC and ROE 

implying that DUMMYGFC improves banks’ financial market performance. The 

outcome conflicts with the economic axiom that indicate that during periods of 

economic turmoil firms experience the worst financial performance (Hull, 2021; 

GARP, 2024e). 
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The control variable DUMMYCOVID19, in Table 6.4, was found to have a significant 

positive association with both ROA and ROE, with coefficients, 2,627*** and 0,879** 

respectively, implying that the pandemic era had no negative impact on bank 

profitability in SA. The present study found that the SA banks have sophisticated 

ERM programmes which could have helped to safeguard balance sheet value 

during the Covid 19 pandemic. Gulati (2022) found that large bank holding 

companies have the capacity to earn super normal profits from traditional and non-

traditional sources.  However, a significant inverse nexus was found between 

DUMMYCOVID19 and Tobin’s Q (coefficient value = -0,096***), showing that 

DUMMYCOVID19 negatively affects bank performance. The negative association 

was found between DUMMYCOVID19, and Tobin’s Q can mean that the pandemic 

negatively affected SA banks’ financial market performance. The Covid 19 

pandemic severely affected GDP numbers globally, including massive loss of value 

across preeminent bourses like the FTSE, New York Stock Exchange (NYSE), and 

JSE (GARP, 2024f). The pandemic also negatively affected the economic 

fundamentals: foreign exchange rates, equity prices, interest rates, and 

commodities (GARP, 2024a, 2024b; SARB, 2024). 

A significant positive relationship was found between LEV and Tobin’s Q (coefficient 

value = 0,001***), thereby reflecting that financial leverage improves bank 

performance in SA. Borrowed funds that are tactically deployed in lucrative 

investments may help a bank to improve performance up to a certain level within 

board approved risk tolerance limits (Crouhy, 2014; Grace et al., 2015; Kommunuri 

et al., 2016; Chance, 2019; Hull, 2021). An inverse relationship was, however, found 

between LEV and ROA, thus demonstrating that the ERMI value effects on bank 

performance are dependent on the specific measure used. 

A significant inverse relationship was found between LTA and both ROA and Tobin’s 

Q, with coefficient values -2,372*** and -0,204*** respectively, indicating that SA 

bank size negatively affects bank performance. The empirical outcome conflicts with 

Gulati’s (2022) study which showed that the large banks make higher profits since 

they can use scale economies and easily obtain profits from conventional and 

unconventional sources to expand operations. Gulati’s (2022) study shows that the 

large banks by financial holdings are well placed to invest in the latest technological 

innovations to increase operational efficiency and effectiveness resulting in cost 

reduction and increase in profits. On the other hand, the large banks may suffer from 
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bureaucratic and inertia problems due to many hierarchical levels that can stifle the 

speed and quality of decision-making processes across the bank. 

The conflicting empirical outcomes specifically relating to the positive effects of 

control variables such as DUMMYCOVID19 and DUMMYGFC on SA bank 

performance present an opportunity for scholars to conduct further research to 

understand why banks can still thrive under conditions of extreme financial shocks. 

Prudential regulators, banking executives, including CROs can demonstrate the 

value and business case for investing in sophisticated ERM programmes to create, 

safeguard, sustain and increase balance sheet value. The empirical outcomes of 

the present study can be utilised by national governments, and global prudential 

regulatory authorities such as the BCBS to improve the regulatory framework for 

nations relating to minimum capital and liquidity requirements. The empirical 

evidence of the present study places a high emphasis for prudential regulatory 

authorities to provide a conducive investment climate for banking firms and enable 

support where necessary to encourage strategic and tactical investments in 

advanced ERM programmes to safeguard both national and global financial system 

and stability.   

Table 6.5 shows the empirical findings on the effects of ERMS and control variables 

on risk-adjusted bank performance. The table reflects a significant positive 

relationship between ERMS and RAROC (coefficient value = 0,199***), implying that 

ERMS improves SA bank performance in risk-adjusted terms, thus confirming the 

alternative specification of the third hypothesis of the study. The empirical results 

show that in SA banks, ERMS has significant effect on risk-adjusted bank 

performance. The results confirm the SARB’s requirements for SA banks to align 

with Basel III economic and regulatory capital requirements, to safeguard global and 

national financial system stability and resilience, thus aligning with GARP (2024d)’s 

global leading practices on bank operational risk and resiliency. In an SA banking 

context, based on the empirical findings, the factoring in of a risk adjustment element 

in profit computations provides the bank with a more prudent and accurate profit 

figure compared to relying only on accounting and financial market-based 

performance measures.  
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Table 6.5: Empirical findings on the effects of ERMS and control variables on 

risk-adjusted bank performance 

Variable M_ZScore RAROC 

   

C 45,699*** 11,53035*** 

 (5,327) (2,286) 

   

ERMS 0,520*** 0,199*** 

 (0,077) (0,054) 

   

LTA -2,720*** -0,487*** 

 (-2,160) (-0,487) 

   

LEV 0,041* 0,007** 

 (0,001) (0,002) 

   

LIQ 2,895*** -1,408*** 

 (0,237) (0,191) 

   

GDP -4,904*** -0,629 

 (1,457) (0,597) 

   

INT 0,217*** 0,192* 

 (0,075) (0,084) 

   

INFL -0,815*** -0,200*** 

 (0,256) (0,046) 

   

DUMMYGFC 2,516** 1,810*** 

 (0,418) (0,498) 

   

DUMMYCOVID19 2,152*** -0,843*** 

  (0,437) (0,250) 

   

Number of observations 210 210 

R2 0,880 0,781021 

F-statistic 77,950*** 37,8461*** 

Durbin-Watson statistic 1,942 1,615213 

Hausman Statistic 57,430** 50,926*** 

   

CSD Test   

Pesaran CD -0,285 1,727 
The approximated t-statistics in parenthesis: ***, ** and * respectively indicate the level of significance 

at the 0.01, 0.05, and 0.1. 
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These aforementioned empirical findings are consistent with the evidence from 

Battaglia et al.’s (2016) study that found that a well-developed ERM programme 

improves risk-adjusted bank profits. The scholars further posit that the banks that 

implement robust ERM programmes post higher profits and lower risk. The 

researcher contends that the banks with a robust ERM function led by a dedicated 

CRO who effectively collaborates with the bank’s board risk-related committees, 

should achieve lower bank-wide (enterprise) risk and greater risk-adjusted profits. 

CROs are valuable in safeguarding the integrity of risk management assurance 

during periods of heightened risk-aggressive (risk-seeking) demeanour. The bank’s 

trading and security functions can become highly complex to control risk positions 

that spillover risk appetite and tolerance limits by way of prudential regulatory 

oversight and financial market rules of engagement (Acharya, 2009; Battaglia et al., 

2016; Chance, 2019; GARP, 2024d). 

The present study also contends with the empirical work by Battaglia et al. (2016) 

who argue that the banks who employ a CRO who is in charge of the bank’s ERM 

programme should realise lower bank-wide risk and higher bank risk-adjusted 

profits. The fundamental concept is that considering the inherent riskiness of the 

banking fraternity, coupled with the risk-seeking attitude of banks’ trading and 

security desks, the risk profile may be managed within board approved risk appetite 

and tolerance limits. CROs play a critical role in augmenting both supervisory 

prudential regulation and market discipline by bond and shareholders (Acharya et 

al., 2009). The researcher thus contends with Battaglia et al. (2017) that a well 

capacitated and independent ERM function is critically essential to enable effective 

and efficient enterprise risk measurement and management (Hoyt & Liebenberg, 

2003, 2008; Stulz, 2008; Pagach & Warr, 2010; Chibvongodze, 2018, Chance, 

2019; Lin, 2020).  

Hoang and Dempsey (2019) contend that bank profits, operational effectiveness, 

propensity to take calculated risks, and financial gearing are the tenets for 

determining bank performance. The traditional performance metrics comprising of 

ROA, ROE, cost-to-income and net interest margin have been criticised by scholars 

for failing to factor in a risk adjustment portion. Financial market-based indicators 

such as price-to-earnings ratio, earnings per share, dividend per share, inter alia are 

relatively regarded more useful since they account for investor sentiment and 

aspirations for shareholder value maximisation. The European Central Bank, ECB 
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(2010) as well as Marozva and Makina’s (2020) paper argue that the ROE metric 

has given inaccurate guidance and failed to separate successful banking firms from 

inefficient ones. The price-to-earnings ratio also failed to provide predictive 

capabilities in highlighting emerging risks on the horizon in the financial ecosystem 

in the moments prior to the great financial crisis of 2007-2009. The P/E ratio 

exhibited the limitation of blanket forecasting for various banking models and could 

not offer individualised insights according to unique firm circumstances (OECD, 

2010; Marozva & Makina, 2020; ECB, 2023). During economic slowdown when 

profits hit suboptimal or zero, the price to earnings ratio loses its usefulness. In the 

same context, even though the ROA metric is relatively preferred to ROE, it could 

not alert bank executives on emerging catastrophic risks on the financial horizon 

prior to the crisis, that had the ability to erode substantial shareholder value. 

According to Hoang and Dempsey (2019), the economic performance metrics serve 

to examine risk-adjusted bank profitability and efficiencies for the creation and 

sustenance of shareholder value. Merton (1995) contends that the bank risk 

managers are appointed to bolster governance, risk management, and control 

arrangements of an institution. The banking firms are highly focused on the risk of 

unexpected losses which have the capacity to wipe out the bank’s balance sheet 

value. The prudential regulatory and financial institutions’ supervisory authorities are 

concerned with probable bank failures and the ripple effects on the global financial 

system. Bank examiners focus on the banks’ financial health specifically focusing 

on economic capital reserves in relation to the prescribed Basel III minimum capital 

requirements. Ong (2012) and Hull (2023) define economic capital as the risk capital 

allocation computed at a specified significance level and time frame. The bank’s 

economic capital provides a shield and buffer for credit worthiness and to align with 

capital requirements and expectation from prudential authorities.  

The relationship between ERMS and M_ZScore, is also positive and significant 

(coefficient = 0,520***implying that ERMS has a major positive influence on SA bank 

performance and profitability. The empirical outcome show that SA banks reflect no 

sign of financial distress due to the ERMS for the 21-year empirical period under 

investigation. The M_ZScore is an appropriately robust risk measure employed in 

finance and investment management to gauge the degree of financial distress, and 

the extent of outliers, and the extent to which the performance of an investment 

deviates from its expected behaviour, while simultaneously adjusting for risk. The 



 

 193 

advantage of the M_ZScore over other measures such as the ordinary z score which 

heavily depends on the mean and standard deviation, is that the M_ZScore uses 

the median and median absolute deviation (MAD) to address skewness and non-

normality of returns, particularly the presence of outliers. MAD is a more robust risk 

measure than the traditional standard deviation since it mitigates against the effects 

of extreme outlier returns, which is a frequent financial market quagmire epitomised 

by highly skewed distributions. The M_ZScore provides a risk-adjusted view to 

gauge how extreme a specific return is in relation to its expected outcome. 

Investments that exhibit high M_ZScores resemble returns that are highly skewed 

from their normal behaviour, which indicate greater risk or outperformance 

(Remillard, 2015; GARP, 2024g). In the context of risk-adjusted bank performance 

evaluation, unusually high or low M_ZScores may reflect times of unviable under or 

over performance, thus provides enterprise (financial) risk managers and 

investment analysts with valuable insights to gauge fund stability and riskiness. The 

empirical evidence of the present study on the positive nexus between ERMS and 

the M_ZScore reflects that advanced bank ERM programmes improves risk-

adjusted bank performance over time within a specified confidence level normally 

pegged at either 1%, 5%, or 10%.  

Table 6.5 reflects that the financial leverage factor exhibits a significant positive 

association with the two performance measures, with coefficients: 0,041* and 

0,007** respectively for MZScore and RAROC respectfully, showing that leverage 

has a major influence on SA bank risk-adjusted performance. Banks operate under 

an intricate balancing act of matching its assets and liabilities such that the maturity 

of liabilities is aligned with the maturity of assets in different investment buckets. 

Asset and liability management (ALM) provide banks with the ability to manage 

liquidity risk and maintain adequate risk capital buffers for unexpected contingent 

operational requirements (Marozva, 2017; Bodie et al., 2019, Chance, 2019; 

Marozva & Makina, 2020). Financial leverage through risk conservative optimal 

borrowing for growth is advantageous compared to reckless borrowing from an 

uncalculated risk-seeking posture that could culminate in liquidation or bankruptcy 

(Bodie et al., 2019). Banks may opt to employ borrowed funds in investments that 

can be closely monitored by trading and security desks leading lights to ensure 

decent returns. A balance must however be struck between risk and return. 

Financial leverage denotes the firm’s ability to employ loaned funds to generate 
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optimal returns without jeopardising the capital. The empirical literature on the nexus 

between leverage and firm value is inconclusive (Chibvongodze, 2018). However, a 

strong positive relationship was found between leverage and ERM by Hoyt and 

Liebenberg (2003) as well as by Golshan and Rasid (2012). Razali et al. (2011) 

found a low association between leverage and firm value, which contrasts with a 

negative relationship found in Hoyt and Liebenberg’s (2008; 2011) empirical works. 

The banks with highly sophisticated ERM programmes may opt to carry high 

leverage factors since ERM can protect the bank from default risk by effective and 

efficient governance, enterprise risk and combined assurance activities (Bodie et 

al., 2019; Chance, 2019; Chibvongodze, 2018; GARP, 2024d). The presence of an 

advanced ERM programme with a bank coupled with low financial leverage factors 

may lure the bank into a risk-aggressive attitude in the long-term horizon (Bodie et 

al., 2019; GARP, 2024b).   

Table 6.5 shows that bank size was found to exhibit a significant negative effect on 

both the M_Zscore RAROC measures (coefficients: -2,720 and -0.487 respectively. 

The same result was obtained in Toh and Zhang’s (2022) empirical study for bank 

capital and risk-adjustment responses to economic uncertainty in emerging South 

East Asian nations. The inverse nexus can be due to institutional inertia and sluggish 

response to change which stifles initiative and growth prospects (Drucker, 1956). 

Some firms have many hierarchical levels that accentuates bureaucratic clout with 

several chains of command and spans of control that slows down quick decision-

making in the fast-paced financial services industry. The banks that are agile and 

highly responsive to change can capitalise opportunities and have competitive 

advantage in terms of cost, quality, speed and service over rivalries (Porter, 1985). 

When the marginal cost equates to marginal revenue over a specified threshold, the 

firms can break-even before the scale diseconomies set in. In competitive markets, 

the laggard firms risk bankruptcy and sequestration by constantly following the lead 

of agile banks that take calculated risks in new and less familiar markets. Large 

firms, by financial holdings, may be misled by the illusion of traditional client 

patronage, omitting the reality that customers are progressive and seek to maximise 

utility and value in free market economies such as emerging market SA. For 

example, the newcomer in relative terms, Capitec Bank, has superseded, traditional, 

leading banks such as Standard Bank, ABSA, Nedbank, and First Rand to become 

SA’s largest bank by customer numbers (SARB, 2024). 
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The interest rate factor is positively related to both the M_ZScore and RAROC, 

coefficient values: 0,217*** and 0,192* respectively, meaning that the higher the 

interest rate a bank charges the more the potential for higher risk-adjusted profits 

for SA banks (Crouhy et al., 2014; Remillard, 2013, GARP, 2024i). The empirical 

findings show that the inflation factor is inversely related to both RAROC and 

M_ZScore, indicating that low inflation results in higher SA bank risk-adjusted 

profits, and that higher levels of inflation negatively affects risk-adjusted bank profits. 

Naili and Lahrichi’s (2022) study found a positive association between inflation and 

bank capitalisation, and between inflation and bank performance. During periods of 

high inflation, the banks may be prompted to charge a premium as part of the cost 

of capital for borrowed funds to transfer the cost to the customer up to a certain level 

and balancing the marginal cost and marginal revenue dynamics. Low rates of 

interest can be a hurdle that thwarts bank profitability (Jobst & Lin, 2016; Juntilla & 

Nguyen, 2022). Bank performance is reduced due to low levels of interest rates 

since as the cost of capital approaches zero the momentum of lending is significantly 

reduced thus indicating the reduced effectiveness of the expansionary monetary 

policy (López-Penabad, Iglesias-Casal, & Neto, 2021). Many empirical studies have 

shown that the net interest margin is under pressure since banks are not able to 

transfer negative rates of interest to their customers (López-Penabad et al., 2021). 

Table 6.5 depicts a significant negative association between GDP and M_ZScore 

(statistical coefficients: -4,904***), indicating that GDP negatively affects SA bank 

performance. In periods of economic downturn and contractions in productivity firms 

tend to exercise strict budgetary control and other austerity measures to align with 

contemporary economic and operational requirements and realities (Yoe, 2019; 

Rose et al., 2019; Saunders et al., 2024).  A weak positive relationship was, 

however, found between GDP and risk-adjusted bank performance in the Paltrinieri, 

Dreassi, Rossi, and Khan (2021) empirical study that tested for risk-adjusted 

efficiency for Islamic and conventional banks.  

A significant positive relationship was found between DUMMYGFC and both 

measures M_ZScore and RAROC, with coefficients: 2,516** and 1,810***, indicating 

that DUMMYGFC has a direct influence on risk-adjusted SA bank performance. 

Conventional theoretical literature indicates that GFC ravaged the global financial 

markets by wiping out substantial value from pre-eminent bourses globally (Crouhy 

et al., 2014; Chance, 2019; Yoe, 2019; Hull, 2021). The banks that heavily invested 
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in sophisticated ERM programmes may have had enhanced capabilities to 

withstand the vagaries and nuances of the great GFC. The empirical analysis of the 

present study reveals that the sampled SA banks have sophisticated ERM initiatives 

that also contributed to the agility and financial astuteness and resilience during and 

post the pandemic era. Klaassen and Eeghen (2021) further contend that the 

business of banks is risk, without which there is no value. Similarly, the present 

study found a congruent empirical outcome for the control variable 

DUMMYCOVID19 which also reflected a significant positive correlation with risk-

adjusted bank performance for the two measures M_ZScore and RAROC, thus 

attracting ancillary explanatory implications.  

From a policy perspective the empirical findings provide additional assurance to 

prudential regulatory agencies, bank executives, and the academia that ERMS is a 

key instrument in safeguarding global and national financial system stability and 

sustainability. Specifically, the bank executives can rely on their CROs and ERMS 

mechanisms to create, increase, maintain, and sustain bank value for stakeholders. 

The central banks can use the evidence of the present study to reinforce the voracity 

and versatility of scenario planning analysis, stress testing, sensitivity analysis, and 

to comprehensively align or endeavour to exceed the tenets of Basel III regulatory 

reforms, particularly in the light of the post-mortem efforts emanating from the 2007-

2009 GFC.   

Table 6.6 shows the empirical findings on the effects of ERMI and control variables 

on risk-adjusted bank performance. A significant positive relationship is reflected in 

Table 6.6 between ERMI and RAROC, with statistical coefficient: 2,164***, showing 

that banks that employ the ERMI achieve risk-adjusted profits over time in SA. The 

empirical outcome aligns with the alternative specification of the fourth hypothesis 

of the study. The ERMI is a melange of both qualitative and quantitative components 

that drive the index from a risk-adjusted performance basis. The CAR is a 

fundamental element of the ERMI. The CAR is a risk-adjusted performance indicator 

since it links bank capital to the risk assumed through its assets (GARP, 2024d).  

CAR is computed thus:  

𝑇𝑖𝑒𝑟 1 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 + 𝑇𝑖𝑒𝑟 2 𝐶𝑎𝑝𝑖𝑡𝑎𝑙

𝑅𝑖𝑠𝑘 − 𝑤𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝑎𝑠𝑠𝑒𝑡𝑠
× 100% 
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where Tier capital = core capital + equity capital + disclosed reserves, Tier 2 capital 

= Additional capital + subordinated debt + revaluation reserves + composite 

instruments, Risk-weighted assets = Asset weighed according to level of risk per 

leading practice guidelines such as Basel III (GARP, 2024d). 

Table 6.6: Empirical findings on the effects of ERMI and control variables on 

risk-adjusted bank performance 

Variable M_ZScore RAROC 

   

C 2,133* 11,478*** 

 (0,901) (2,344) 

   

ERMI 0,042 2,164*** 

 (0,068) (0,218) 

   

LTA -0,102* -0,448** 

 (-0,102) (-0,448) 

   

LEV 0,002 0,008* 

 (0,001) (0,003) 

   

LIQ -0,305*** -1,227*** 

 (0,019) (0,156) 

   

GDP -0,340 -0,396 

 (0,256) (0,790) 

   

INT 0,061 0,323*** 

 (0,035) (0,075) 

   

INFL -0,038* -0,161*** 

 (0,017) (0,043) 

   

DUMMYGFC 0,255 1,616*** 

 (0,174) (0,355) 

   

DUMMYCOVID19 -0,283** -0,419** 

  (0,110) (0,267) 

   

Number of observations 210 210 

R2 0,768 0,773 

F-statistic 35,201*** 36,198*** 

Durbin-Watson statistic 1,660 1,616 

Hausman Statistic 25,218** 36,780*** 
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CSD Test   

Pesaran CD 0,784 0,013 
The approximated t-statistics in parenthesis: ***, ** and * respectively indicate the level of significance 

at the 0.01, 0.05, and 0.1. 

A higher CAR reflects a bank’s stronger financial condition and ability to ethically 

withstand extreme financial scenarios. Prudential regulatory authorities require 

financial institutions, particularly banks, to reserve a CAR of at least eight to 10 

percent, for Basel II and Basel III respectively. 

The findings reveal that SA banks use cutting edge ERM tools and techniques to 

create and sustain competitive advantage and achieve risk-adjusted performance. 

 The attention to RWA amplifies the focus on holding adequate capital buffers 

commensurate with the bank aggregate risk profile pertaining to lending, investment 

and operational activities. The CAR performs several functions as a risk-adjusted 

performance indicator. Firstly, from a risk sensitivity perspective, CAR adjusts for 

the magnitude of risk that is assumed by a bank’s assets (for example unsecured 

high-risk lending attract higher risk capital buffers than secured sources). Secondly, 

CAR indicates the firm’s ability maintain operations and meet capital requirements 

in navigating a risky business environment. Banks with higher CARs reflect a 

prudent and noble system with adequate risk bearing capacity to respond to worst 

case scenarios without external help from the lender of last resort (central bank) or 

ancillary sources (Crouhy et al., 2014; Rose et al., 2019; Hull, 2021; GARP, 2024a). 

Banks with greater CARs appear to assume less risk, thus are ready for extreme 

financial shocks, demonstrating robust risk-adjusted performance (Chance, 2019; 

Kaplan Schweser, 2023a; GARP, 2024d). Thirdly, the SA emerging market 

subscribes to the tenets of the BCBS: the Basel III framework and related 

methodologies. The Basel III Accord peg minimum capital requirements that align 

with a bank’s enterprise risk exposure. The banks that keep risk capital buffers 

significantly above the stipulated baseline indicates greater financial risk bearing 

capacity and bolstered risk-adjusted performance, since it enjoys more safeguards 

from unexpected losses (Crouhy et al., 2014; Marozva & Makina, 2020; Hull, 2021). 

Fourthly, reserving larger risk capital buffers exposes the bank to the opportunity 

costs of missing out on attractive returns on short term investments. However, from 

a strategic investment standpoint, high risk capital reserves can cushion the firm 
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from incidence for potential insolvency and bankruptcy, thus balancing risk and 

return. Fifth, CAR serves as a risk-adjusted solvency indicator; by stipulating the 

amount of risk capital a bank should reserve and also ensure the capital buffer aligns 

with the level of risk assumed by the bank.  

Sixth, a healthy and higher CAR bolsters investor sentiment by demonstrating that 

the bank is of sound financial health and has capacity to generate risk-adjusted 

profits in the medium to long-term horizon (Corelli, 2015; Bodie et al., 2019; Chance, 

2019; Rose et al., 2019; Marozva & Makina, 2020; Hull, 2021). CAR matches and 

synchronises a bank’s risk level to the capital held by the bank to maintain financial 

health and stability. 

Other crucially important financial ratios were commingled into the construction of 

the ERMI, including but not limited to the cost-to-income ratio, the Price-To-Earnings 

(PER) ratio, the price-to-cashflow ratio, the credit loss ratio, the net interest margin, 

the Interest Coverage Ratio (ICR), the debt-to-asset ratio, the debt-to-equity ratio, 

the acid test ratio, the dividend cover, and the earnings yield, inter alia. The present 

study computed RAROC thus: net income after tax less expected loss divided by 

qualifying capital. Battaglia’s (2017) study computed the risk-adjustment as: ROA 

divided by the annualised standard deviation of daily returns (or return volatility). 

The scholar found a direct, favourable relationship between ERM, and risk-adjusted 

bank performance, consistent with the empirical results of the present study. 

The inflation factor is significantly inversely correlated with both M_ZScore and 

RAROC (coefficients: -0,038* and -0,161***, indicating that the lower the inflation 

the higher the SA risk-adjusted bank performance, and vice versa. Toh and Zhang’s 

(2022) empirical study found inflation to have a significant positive association with 

bank capital and bank financial market performance, represented by the bank 

equity. Thus, higher inflation can drive bank profitability since the bank can transfer 

higher costs to clients in competitive financial markets in the form of higher interest 

rate premiums. Empirical evidence reflects a weak association between inflation and 

non-performing loans (Ghosh, 2015; Naili & Lahrichi, 2020). There are divergent 

views pertaining to the nature of the nexus. Some scholars argue that high levels of 

inflation accentuate a bank’s credit risk profile (Naili & Lahrichi, 2022). Other 

scholars such as Amuakwa-Mensah et al. (2017) posit that in hyperinflationary 
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environments the default risk increases substantially. Gulati et al.’s (2019) study 

found inflation to be inversely related to non-performing loans. 

Table 6.6 shows that liquidity has a significant inverse relationship for both the 

M_ZScore and RAROC, with statistical coefficients: -0,305*** and -1,227***, 

implying that liquidity has a significant negative effect on risk-adjusted SA bank 

performance. The empirical outcome conflicts with theoretical and empirical 

literature which states that banks that keep higher capital buffer have a greater 

ability to generate higher risk-adjusted profits (Toh and Zhang, 2022; Gulati, 2022; 

GARP, 2024a, 2024d). Financial Leverage (LEV) was observed to have a significant 

positive relationship with RAROC (coefficient value = 0,008113*), implying that LEV 

improves SA risk-adjusted bank performance. The same outcome was obtained in 

Toh and Zhang’s (2022) empirical study that found financial leverage to be positively 

associated with both bank capital and bank equity. LEV allows SA banks to engage 

in high value financial transactions using a low-cost structure over sustained periods 

to achieve risk-adjusted profits.  

Interest Rates (INT) were observed to be significantly positively associated with 

RAROC (coefficient value = 0,323***) meaning that INT significantly improves risk-

adjusted bank performance for SA banks. In inflationary periods bank can relieve 

the cost pressure by charging clients higher premiums.  

Table 6.6 shows that the liquidity factor has a significant negative influence on both 

M_ZScore and RAROC with statistical coefficients: -0,305*** and -1,227*** 

respectively, indicating that liquidity negatively affects SA bank performance. Juntilla 

and Nguyen (2022) also found a significant negative association between liquidity 

and return on average assets (which, however, is a non-risk-adjusted accounting 

performance measure). Table 6.6 further indicates a significant positive association 

between leverage and RAROC showing that leverage improves risk-adjusted bank 

performance, further confirming the empirical outcome in Toh and Zhang’s (2022) 

study which found a significant position relationship between financial leverage and 

risk-weighted average assets.    

LTA shows a significant negative association with both M_ZScore and RAROC with 

coefficient values: -0,102* and -0,448** respectively implying that SA bank size 

negatively affects risk-adjusted bank performance further buttressing the empirical 

outcome by Toh and Zhang’s (2022) study which revealed a significant inverse 
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association between bank size and bank capital and between bank size and bank 

equity. The inverse nexus between the variable can be explained by scale 

diseconomies that state that profitability can increase at an increasing rate only up 

to a certain level until profits start to increase at a decreasing rate. Thus, sometimes 

bank size may not necessarily culminate in proportionate profits.  

Table 6.6 shows that the control variable DUMMYGFC reflects a significant positive 

relationship with RAROC (coefficient value = 1,616***), meaning that DUMMYGFC 

improves risk-adjusted SA bank performance. The present study contends that 

since SA banks has sophisticated ERM programmes in place, the GFC could not 

erode firm value since the bank had built extreme financial shock absorbers and 

adequate risk capital buffer to weather the GFC storm. Conversely the COVID19 

control variable indicates a major inverse relationship with risk-adjusted bank 

performance showing that DUMMYCOVID19 negatively affects risk-adjusted bank 

performance. In a different light, the present study found interest rates to have a 

significant positive association with RAROC implying that interest rates improve risk-

adjusted bank performance. When interest rates are high bank can transfer 

excessive costs to clients resulting in improved profits up to a certain level in 

competitive financial markets (Toh & Zhang, 2022).  

The present study’s empirical outcomes provide avenues for further empirical 

investigation and inquiry into the role of independent and control variable in 

influencing risk-adjusted bank performance. Banking executives, including CROs 

and BoD can utilise the empirical findings to amplify the strategic, tactical, and 

operational significance of investing in sophisticated ERM programmes that have 

potential to create, sustain and increase bank risk-adjusted performance. The global 

and national prudential regulatory institutions can use the insights to strengthen 

Basel III capital requirements and bolster global and national financial systemic 

stability.  

6.3 Diagnostic statistics: Tests for robustness 

This section discusses the diagnostic statistics for the present study. Diagnostic 

statistics are one of the centrepieces of research projects that address concerns on 

the integrity, robustness and validity of the study (Saunders et al., 2023). They are 

vital techniques used in data analysis providing the capability to gauge multivariate 

regression model performance, test assumptions, discover outliers, and bolster 



 

 202 

model prediction capability. Diagnostic statistics can test for robustness, goodness 

of fit, autocorrelation, cointegration, multicollinearity, endogeneity, and 

heteroskedasticity, normality, precision, and independence. Thus, diagnostics 

statistics are essential for validating models, enhancing prediction accuracy and 

improving reliability of statistical inferences, and sharpening model predictability and 

performance (Saunders et al., 2023). Tables 6.7 to 6.10 reflect diagnostic statistics: 

tests for robustness, goodness of fit, autocorrelation, cointegration, multicollinearity, 

endogeneity, and heteroskedasticity. 

Table 6.7: Diagnostic statistics: Empirical findings on the effects of ERMS and 

control variables on bank performance 

Variable ROA ROE TOBINQ 

    

Observations 210 210 210 

R2 0,880 0,757 0,904 

F-statistic 77,950*** 33,086*** 99,819*** 

Durbin-Watson stat 1,942 1,653 1,988 

Hausman statistic 57,430** 22,972* 88,916*** 

    

CSD test    

Pesaran CD -0,285 0,572 0,292 

 

Table 6.8: Diagnostic statistics: Empirical findings on the effects of ERMI and 

control variables on bank performance 

Variable ROA ROE TOBINQ 

    

Number of observations 210 210 210 

R2 0,825 0,653 0,855 

F-statistic 50,185*** 19,937*** 62,760*** 

Durbin-Watson statistic 1,931 1,675 184,115 

Hausman statistic 89,630*** 47,220** 33.000** 

    

CSD Test    

Pesaran CD 1,727 0,604 -0,263 

 

Table 6.9: Diagnostic statistics: Empirical findings on the effects of ERMS and 

control variables on risk-adjusted bank performance 

Variable MZ RAROC 

   

Number of observations 210 210 

R2 0,880 0,781 
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F-statistic 77,950*** 37,846*** 

Durbin-Watson statistic 1,942 1,615 

Hausman statistic 57,430** 50,926*** 

   

CSD Test   

Pesaran CD -0,285 1,727 

 

 

Table 6.10: Diagnostic statistics: Empirical findings on the effects of ERMI and 

control variables on risk-adjusted bank performance 

Variable MZ RAROC 

   

Number of observations 210 210 

R2 0,768 0,773 

F-statistic 35,201*** 36,198*** 

Durbin-Watson statistic 1,660 1,616 

Hausman statistic 25,218** 36,780*** 

   

CSD test   

Pesaran CD 0,784 0,013 
Note: Tables 6.7 to 6.10: The approximated t-statistics in parenthesis: ***, ** and * respectively 

indicate the level of significance at the 0.01, 0.05, and 0.1.  

The coefficient of determination, also termed R², is a statistical technique employed 

to gauge how well a regression model fits the data by evaluating the degree of 

variance in the regressant that can be approximated from the independent variables. 

The R² values for all three bank performance measures reflected in Tables 6.7 to 

6.10 are high and much closer to the statistical value one, approximately ranging 

from 0.60 to 0.90, implying that the models explain a large degree of the variance in 

the regressant. However, a high R² does not entirely show robustness. The high 

values could be deemed as overfitting the data while low values are viewed as 

underfitting the data. R² is susceptible to influence by outliers. A high R² can result 

from the multicollinearity (high degree of association among regressors) which can 

result in model volatility and imprecision due to model noise (Wegner, 2016; Florio 

& Leoni, 2017; Saunders et al., 2023; GARP, 2024g).    

The F-test or F-statistic is employed in analysis of variance (ANOVA) and in 

regression analysis to evaluate if the independent variables jointly have a strong 

relationship with the dependent variable or whether the combined regressors 

explain a substantial part of the variation in the regressant. When the F-value is 

high, and the ancillary p-value is low, the multivariate regression model has 
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substantial predictive and explanatory power. The statistic confirms if the group 

means are substantially different in hypothesis testing by comparing the variance 

between groups to the variance within groups. Higher F-values imply that at least 

one group mean is substantially different from the others. A large F-statistic, coupled 

with a small probability value denotes substantial evidence to reject the null 

hypothesis. Small F-values imply that the identified variations or correlations may 

be coincidental.  It tests the null hypothesis that the regression coefficients, except 

the intercept are equal to zero (Saunders et al., 2023). A large F-statistic implies 

that the model reflects a statistically good fit compared to a model with no 

independent variables. The F-statistics for all models depicted in Tables 6.7 to 6.10 

are large, meaning that the models present a good fit for the data at a statistically 

significant level to enhance statistical robustness of the models.         

The Durbin-Watson (DW) statistical values reflected in the diagnostic report in the 

aforementioned tables above are all close to the value of two meaning that there is 

no autocorrelation or serial correlation in the residuals of the specified model. For 

DW values  2: there is no autocorrelation; DW values  2: there is direct (positive) 

autocorrelation; and for DW values  2 there is inverse, indirect or negative 

autocorrelation. The DW statistic tests for whether the error term is immediately 

correlated with the preceding error term. Direct autocorrelation can result in 

inaccurate significant tests due to underestimated standard errors, while inverse 

correlation can over approximate standard errors. Autocorrelation, defined as the 

correlation among residuals is major statistical quagmire in multivariate regression 

analysis since it shows that a model has omitted some essential aspect of 

association in the data. The presence of autocorrelation implies less robust models 

that do not include all appropriate information resulting in inaccurate hypothesis 

tests and biased inferences about the population being studied. This affects model 

predictive power requiring model refinements as result of excessive model noise. 

The models specified for the present study are thus robust, reliable and have strong 

predictive accuracy (Mutezo, 2015; Florio & Leoni, 2017; Marozva, 2017; 

Magwedere, 2019; Marozva & Makina, 2020; Saunders et al., 2023). Autocorrelation 

is explained by the model errors correlated to each other which violates the axioms 

of ordinary least squares (OLS) regression modelling requiring that statistical errors 

should be independent. The model robustness is confirmed by the calculated values 

which are all close to the value of two.  
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The Hausman test is utilised to gauge the robustness of model estimators especially 

pertaining to panel data. The test compares two different estimators, which in the 

case of the present study comprised the REM and the FEM. The Hausman test 

statistics for the models depicted in Tables 6.7 to 6.10 are all large, thus indicating 

that the researcher rejects the null hypothesis (RAM is inconsistent), and accepts 

the alternative hypothesis, thus selecting the FEM. FEM is thus a more appropriate 

and robust estimator since it effectively addresses the endogeneity and bias 

problems (Florio & Leoni, 2017; Saunders et al., 2023).  

The Cross-sectional Dependence (CD) test coined by Pesaran (2004) is employed 

in panel data analysis to test for the cross-sectional dependence of datasets where 

entities are likely interdependent. CD is a statistical phenomenon that transpires 

when the error terms across various cross-sectional units are correlated, thus 

flouting the axiom of statistical independence. The CD test detects CD dependence. 

The omission of the CD test in empirical analysis may result in less robust inferences 

from standard estimation approaches such as FEM and OLS. When the CD test 

detects CD, the researchers can employ techniques such as Generalised Method 

of Moments (GMM) and Driscoll-Kraay standard errors to adjust the model to 

enhance robustness. The null hypothesis is that there is no cross-sectional 

dependence implying that the residuals across various cross-sectional units are not 

correlated. The alternative hypothesis is that there is cross-sectional dependence, 

meaning that the residuals across the various cross-sectional units are correlated. 

Since almost all p-values in Tables 6.7 to 6.10 are large, and above the statistical 

significance level (of 0.05), with only one p-value that is less than 0.05 (see Table 

6.7) the researcher does not reject the null hypothesis and thus concludes that there 

is no significant cross-sectional dependence. The diagnostic tests, and the 

associated values in Tables 6.7 to 6.10 meet the required statistical thresholds, thus 

confirming model robustness, validity, and accuracy. 

6.4 Chapter summary  

The chapter provided a discussion of the empirical results in view of the theoretical 

literature and empirical evidence within the context of the present study. The tests 

of robustness in terms of endogeneity, heteroskedasticity, statistical goodness of fit, 

autocorrelation, model bias, and a melange of statistical noises were addressed. 

Chapter 7 provides the conclusion, research limitations and delineation, the 

contributions of the study, and the recommendations for future research.   
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CHAPTER 7: THESIS SUMMARY, RESEARCH CONCLUSIONS AND 

RECOMMENDATIONS   

7.1 Introduction   

The final aspects of the thesis are covered herein, providing an overview of the main 

themes of the study and the concluding remarks. Section 7.1 provides a summary 

of the objectives of the study. A high-level summary of the research findings is 

provided in Section 7.2. Section 7.3 highlights the contribution of the study at local, 

national, and at a global scale. Section 7.4 covers the regulatory (policy), 

management, and academic implications of the results. The scope delineation, 

limitations, and research recommendations are elucidated under Sections 7.4 and 

7.5 respectively.  

7.2 Summary of project objectives   

The main objective of the present study was to empirically investigate the value 

effects of both ERMS and ERMI on both non-risk-adjusted and risk-adjusted bank 

performance. The financial services industry has one of the most complicated risk 

profiles and thus demands an equally sophisticated ERM programme to effectively 

develop and facilitate the implementation of an integrated risk management 

approach. Banks are exposed to the most complex financial and other enterprise 

risks comprising inter alia, market, credit, operational (people, process, systems, 

and external events), strategic, model, accounting, audit, and reputational aspects 

(Hull, 2021). To address the chief aim of the study, secondary objectives were 

developed. The four secondary objectives of the study were, thus: Firstly, to 

determine the nexus between ERMS and bank performance. Secondly, to examine 

the relationship between ERMI and bank performance. Thirdly, to investigate the 

correlation between ERMS and risk-adjusted bank performance. Fourthly, to 

examine the relationship between ERMI and risk-adjusted bank performance. The 

focus on ERMS and ERMI enabled the researcher to effectively address all five 

objectives since the variables included both qualitative and quantitative components 

that comprehensively provides an integrated vehicle. 

7.3 Summary of empirical results  

The summary of results are discussed thus: descriptive statistics, correlation 

analysis, and the fixed effects financial econometric modelling from the multivariate 

regression equations. 
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7.3.1 Summary of empirical results on descriptive statistics 

Table 6.1 depicts the descriptive statistics of bank performance and risk-adjusted 

performance measures, indicating the proxies for non-risk-adjusted and risk-

adjusted bank performance: ROA, ROE, Tobin’s Q, Modified Z-Score, and RORAC. 

The results show that the sampled banks exhibit a strong operating performance 

reflected by a mean ROA of approximately 5% and a maximum of about 65%. From 

a ROE perspective, the average was about 13% while the median was about 2%, 

and the minimum was – 174.02, thus indicating low financial market returns. The 

mean Tobin’s Q value for SA banks of 1.37 that varies from a minimum of 0.18, and 

maximum of 2.49, is consistent with Kommunuri et al. (2016), Abdullah et al. (2017), 

and Chibvongodze’s (2018) empirical studies that found the Q ratio greater than 

one, thereby implying that the SA banks’ market value and the asset replenishment 

costs are well aligned. Higher Q ratios are generally above 1.2, thus substantiating 

the positive investor sentiments and confidence that the financial markets have on 

SA banks.  

The average RAROC of 2.68 indicates that generally SA banks have good financial 

health. A good RAROC figure should be positive and greater than the hurdle rate 

(Crouhy et al., 2014; Hull, 2021; GARP, 2024d). The M_ZScore of -0.15 is within 

the accepted limits of less than 3.50. The M_ZScore helps to detect bank financial 

distress and to identify outliers in a dataset. In credit risk modelling a higher 

M_ZScore may indicate financial problems for the bank and reflects a higher chance 

for bankruptcy. Magwedere (2019) states that when the ordinary z score is 

employed, higher values mean improved financial health and low probability for 

default and bankruptcy.  

The empirical findings showed an SA average inflation rate of about 5%, with a 

minimum of -0.78 and a maximum of 10.10%. SARB operates an inflation targeting 

approach, focusing on the 3% to 6% target range. Generally, the SA inflation rates 

are relatively lower than most African states (SARB, 2024). Lower interest rates 

encourage corporate borrowing which enhances economic growth and prosperity 

(Mutezo, 2015; Magwedere, 2019). 

The data exhibits a positive right-tailed non-normal distribution from a skewness 

perspective. Since the kurtosis values are greater than three, the data exhibits a 

platykurtic distribution. The bank size (by assets) ranged from about 324 to 92 000 
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000, showing the difference in assets across banks of different magnitudes. Larger 

SA banks generally have adequate financial resources to afford leading practice 

investments in human, financial, and technological resources to boost their 

profitability (Gatzert & Martin, 2015; Chibvongodze, 2018). The mean financial 

leverage value of 9% is well within the acceptable benchmark of the 10%-15% 

range. SARB enforces and requires banks to implements and align with the Basel 

III provisions, implying increased focus on economic and risk capital requirements 

(Marozva & Makina, 2020; GARP, 2024d).  

A mean value of about 0.60 was found for board independence, meaning the SA 

banks are governed by boards that have more independent directors than non-

independent and executive directors. The empirical results align with King IV’s 

(2016) recommendations which improves dissension at board level. The average 

ERMA value of 0.90 shows a high level of ERMS across the sampled SA banks. 

The maximum possible value was one. Advanced ERM levels can help to explain 

why SA banks had the capacity to withstand the adverse effects of the global 

financial storm of 2007 to 2009 that threatened global financial system stability. The 

ERMA value aligns with the aggregated ERMS figure of about five out of a possible 

maximum value of six further corroborating the strength of ERM programmes across 

the sampled SA banks. The study employed two dummy variables: DUMMYGFC 

and DUMMYCovid-19 to control for the impact of the GFC and the Covid-19 

pandemic eras. 

7.3.2 Summary of empirical results on correlation analysis 

Table 6.2 illustrates the correlation analysis of bank performance and risk-adjusted 

performance measures. A low positive association 0.264 was found between ERMS 

and ROA, implying that ERMS improves non-risk-adjusted bank performance over 

time. The low positive correlation could be explained by the raison de atre that a 

sophisticated ERM programme takes many years to transform from basic to mature 

(Eckles et al., 2014; Grace et al., 2015; Kommunuri et al., 2016; Abdullah et al., 

2017; Chibvongodze, 2018; GARP, 2024f). The aforementioned studies only tested 

the effects of ordinary ERM implementation. The present study investigated ERMS 

which aggregated six ERM components that explain a bank’s advanced ERM 

programme. Similar studies such as Battaglia et al.’s (2016) study, used ordinary 

risk-adjusted measures by dividing ROA with the annualised standard deviation of 
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daily share price returns. The present study employed the RAROC and M_ZScore 

measures which are more robust risk-adjusted performance measures. 

A direct correlation exists between ERMS and Tobin’s Q, though the strength of the 

relationship is weak at zero point two. The findings reveal that ERMS improves SA 

bank performance from a financial market perspective. If ERM information is quickly 

assimilated into share prices market players can price the value a sophisticated 

ERM programme culminating in bolstered returns (Bodie et al., 2019). Conversely, 

a very weak inverse association was noted between ERMS and ROE. The negative 

correlation could be explained by sluggish incorporation of risk-related information 

and reflection in share prices. The initial financial investment required to establish a 

sophisticated ERM programme within a bank can substantiate why in the early years 

of implementation little to negligible value is realised resulting in a negative 

relationship, with investors battling to understand the value of ERM initiative. ERMS 

was found to be directly associated with both risk-adjusted performance further 

showing that a robust and advanced ERM programme has a favourable influence 

on risk-adjusted bank performance. The result confirm Battaglia et al.’s (2016) 

findings that also found a direct association. 

Financial slack was found to be positively associated with ROA and the Q ratio, 

implying that cash rich and well-capitalised SA banks achieve improved 

performance over time. A bank that holds cash and near-cash assets as reserves 

can send favourable investor signals that the bank is a going concern and in good 

financial health for the foreseeable future. The bank can risk and forfeit opportunity 

costs for earning a good return if the cash was invested elsewhere, such as in short 

term money market environments. An inverse relationship was observed between 

unemployment and ROE. High unemployment levels may discourage (encourage) 

foreign investment depending on risk appetite and tolerance of the venture 

capitalists (entrepreneurs) thus influence bank performance negatively or positively.  

7.3.3 Summary of empirical results on fixed effects financial econometric 

modelling 

7.3.3.1 The Effects of ERMS and control variables on bank performance 

Recapping from Table 6.3, the empirical evidence reflects a significantly positive 

correlation between ERMS and ROA, implying that ERMS improves SA bank 

performance over time. The finding relates to the effect of ERMS on non-risk-
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adjusted bank performance, that employed an accounting performance measure: 

ROA. Although useful, the technical limitation is that accounting measures tend to 

focus on historical performance which in today’s volatile, financial risk operating 

landscape present immediate challenges. ROA does not risk-adjust performance. 

The present study buttressed Florio and Leoni’s (2017) study to model ERMS as an 

aggregated value comprising leading practice ERM components. Most studies use 

a single proxy for ERM relating to the presence (or absence) of a bank CRO. 

Similarly, prior empirical evidence shows that ERMS activities such as sophisticated 

RA procedures exhibit a direct favourable impact on accounting performance from 

a ROA perspective (Florio & Leoni, 2017). 

A direct correlation was observed between ERMS and the Q ratio, meaning that an 

SA bank’s sophisticated ERM programme bolsters bank profitability over time. To 

the best available knowledge of the researcher, no other scholars besides Florio 

and Leoni’s (2017) seminal paper have attempted to measure bank performance 

using sophisticated ERM metrics. The present study built on the aforementioned 

study and factored in risk-adjusted measures such as RAROC which is an 

amelioration from previous studies which only employed ordinary, non-risk-adjusted 

historic indicators. The M_Zscore is an advanced financial risk measurement metric 

that effectively detects bank financial distress and identifies outliers in empirical 

analysis. M_ZScore is complemented and used in conjunction with more robust risk-

adjusted performance measures such as RAROC and the Sharpe ratio. Although 

the Q ratio has the merit of assessing and reflecting the financial market sentiment, 

since its numerator includes an equity component from a market capitalisation 

perspective, it still omits risk adjustment, thus falling short of accounting for the 

economic realities of the present moment from an economic capital and risk capital 

standpoint (GARP, 2024a; 2024d). There is therefore misalignment between bank 

profitability and the risks that are assumed. 

The empirical findings reflect a negative association between ERMS and ROE 

meaning a bank’s ERM initiative does not improve SA bank performance, thus 

conflicting with prior empirical findings from Florio and Leoni’s (2017) study. From 

an EMH perspective, the SA emerging market can be classified under a semi-strong 

form as it has not yet reached the strong form, that is characteristic of first world, 

highly developed countries (Bodie et al., 2019). Thus ERM-related market 

pronouncements may not be quickly incorporated into share prices as fast as in the 
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strong form markets. ERMS takes substantial human, financial, and technical 

resources. The complexity and nature of communicating a bank’s sophisticated 

ERM programme to the investment community may stifle the ease and speed at 

which sophisticated ERM information is reflected in share prices.  

Liquidity was found to have a direct impact on ROA and Tobin’s Q implying that 

better liquidity risk measurement and management bolsters SA non-risk-adjusted 

bank performance. The risk absorption hypothesis states that there is direct 

association between bank capital and liquidity formation (Mutezo, 2015; Umar, 

Umar, Sun, Sun, Majeed & Majeed, 2017; Marozva & Makina, 2020; Kaplan 

Schweser, 2023a, 2023i; GARP, 2024a; 2024d). The current study further 

corroborates previous empirical evidence which noted the same results across 

various geographic settings (Diamond & Dybvig, 1983; Gorton & Winton, 2000, and 

Berger & Bouwman, 2009; Horvàth et al., 2012; Marozva, 2015; Marozva & Makina, 

2020). Poor liquidity management has the potential to threaten the reputation and 

very existence of a bank. Some scholars such as Marozva and Makina (2020) 

contend that banks that are well-up and financially resilient from an economic and 

risk capital perspective tend to hold lower capital reserves than their financially 

distressed counterparts due to the advantage of unparalleled asset and liability 

management capabilities, and the financial services experience curve (GARP, 

2024a). The present study observed a negative nexus between inflation and the two 

variables: ROA and ROE, but noted a positive relationship with Tobin’s Q. In logical 

economic terms lower inflation figures are also associated with lower interest rates, 

implying that personal and corporate borrowing is attractive resulting improved 

consumer spending and higher corporate investments and productive capacity, thus 

improving GDP levels and corporate profitability, ceteris paribus. In a perplexing 

empirical outcome, the interest rates were found to be directly related to accounting 

and financial market performance measures: ROA and the Q ratio, implying that 

higher interest rate regimes culminate into higher SA bank performance, including 

profitability. 

7.3.3.2 The Effects of ERMI and control variables on bank performance 

The present study observed a direct significant nexus between ERMI and ROA, 

indicating that ERMI improves SA bank accounting performance over time. The 

same results were found by Soliman and Mukhtar (2017) as well as by Soliman, 

Adam, and Shubita’s (2018) studies. Table 6.4 reflects a positive association 
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between the ERMI and the Q ratio, implying that the ERMI bolsters SA bank 

profitability over time. The index provides a single source of ERM related information 

for the investment community to improve decisions on risk-return trade-offs (Bessis, 

2015; Bodie et al., 2019; Chance, 2019; Hull, 2021; GARP, 2024e, 2024i). The 

empirical findings were also noted by Soliman, Makhtar and Shubita (2018). 

A negative association was noted between the liquidity factor and Tobin’s Q 

indicating that as liquidity increases, SA bank performance decreases. In a 

divergent empirical outcome from Bhudhathoki et al.’s (2024) study it was noted that 

the liquid assets to deposit ratio have a favourable influence on bank stability and 

performance. The scholars contend that the banks that hold larger capital reserves 

are more associated with higher and more superior levels of performance than those 

that operate from a low-risk capital perspective. Intriguingly, Marozva and Makina’s 

(2020) empirical evidence argues that more financially sound banks can use their 

stronger risk bearing capacity to keep low risk capital reserves since they prefer to 

address opportunity costs of losing potential value inherent in dormant risk capital 

reserves that could have been invested elsewhere at much more attractive rates. 

The present study, however, contends that it is more prudent to prepare for 

unforeseen economic uncertainties and extreme financial shocks that could 

potentially threaten the very existence of bank. 

Table 6.4 shows a positive correlation between the interest rates and ROA, 

indicating that the interest rates improve SA bank performance over time. Banks 

that charge higher rates of interest earn more profits, other things held constant. 

However, the banks can only charge higher interest rates up to a certain point within 

central bank and other legislative prescripts. In competitive markets, the very fabric 

of free market rivalry forces banks to set attractive rates, lest risk losing clients to 

capable, ethical, and sustainable competition (Porter, 1985). Porter (1985) 

postulates the five forces theory that included inter alia the bargaining power of firms 

and of clients, and argues that in a free market economy, the forces of demand and 

supply, without any need for government intervention, can smoothen out prices to a 

level amicable enough for customers to freely select the optimal firm to do business 

based on the Value For Money (VFM). Thus, the banks are aware that 

uncompetitively high rates may initially result in temporary profits, but in the long-

run free competition may threaten the sustainability and viability of the bank. Inflation 

was found to reflect an inverse correlation with all non-risk-adjusted performance 
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measures: ROA, ROE, and the Q ratio from an SA bank performance perspective. 

Theoretical literature indicates that both low inflation and low interest rates can be 

beneficial to a person, corporate or country. Low interest rates can encourage 

investment since corporates can borrow at favourable rates to invest in more 

productive capacity and increase profitability (Bodie et al., 2019; Chance, 2019). 

High rates of interest may discourage investment thus thwarting more capacity 

which create more jobs, increase healthy consumer spending and bolster the 

standard of living and GDP levels (Kaplan Schweser, 2023c, 2023i). The results 

offer a compelling case for prudential regulatory authorities and agencies to 

advocate for a conducive investment environment for natural and artificial (juristic) 

persons operate more efficiently. A bank’s advanced ERM programme can thus 

propose risk response mechanisms that advise the firm to align capital investments 

with the commensurate level of risk, and limit business to approved risk appetite and 

tolerance limits (GARP, 2024i). 

7.3.3.3 The Effects of ERMS and control variables on risk-adjusted bank 

performance 

Recapping from Table 6.5, a positive association was observed between ERMS and 

RAROC, meaning that ERMS enhances SA risk-adjusted bank performance over 

time. The empirical evidence reflects alignment with the empirical findings from 

Battaglia et al.’s (2016) study that attempted to gauge the value effects of ERM on 

bank performance, that adjusted for risk by dividing ROA with the annualised 

standard deviation of daily share price returns. The corporate finance axioms on 

standard deviation dictate that although standard deviation is a risk measure, it is a 

non-coherent measure, meaning it falls short of the robustness expected for 

generally accepted risk-adjusted coherent measures such RAROC, and the Sharpe 

ratio, inter alia (Rose et al., 2019; Hull, 2021; GARP, 2024b;). The present study 

improved upon Battaglia et al.’s (2016) study by using more robust and coherent 

risk-adjusted performance measures: RAROC and M_ZScore. The present study 

thus contends that a bank’s well capacitated ERM programme led by a dedicated 

CRO results in lower enterprise (bank-wide) risk and improved risk-adjusted bank 

performance over time. Eckles’ (2014) empirical analysis also found that an ERM 

programme reduces stock return volatility and improves profitability over time. 

A positive relation was also observed between ERMS and M_ZScore, another risk-

adjusted measure employed in the present study, thus implying that ERMS 
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improves SA bank performance and profitability over a period of time. The 

M_ZScore is a robust risk-adjusted performance measure used finance to detect 

bank financial distress and to gauge the degree at which an investment deviates 

from its normal behaviour, while simultaneously accounting for risk. The M_ZScore 

is more robust than other measures such as the standard deviation since it utilises 

the mean absolute deviation which mitigates against the effects out outliers in data. 

The financial leverage factor was found to have a direct correlation with both the 

M_ZScore and the RAROC measures showing that leverage enhances SA risk-

adjusted profits. Financial leverage may be tactically used by the banks to borrow 

at attractive rates and employ the funds in high return investments with controlled 

risk tolerance limits. However, if leverage overshoots a set limit of risk appetite and 

tolerance, the bank may be suddenly at risk of insolvency or bankruptcy. This 

phenomenon wreaked havoc across the financial markets during the GFC of 2007 

to 2009. Financial leverage and financial gearing are essential financial tools that 

should be employed with caution since their misuse can literally destroy balance 

sheet value within unprecedented time horizons without giving banks time for 

recourse to source for urgent corrective funds from the market. In SA, SARB 

requires banks to hold specific levels of capital reserves from a Basel III capital 

requirements perspective. SA is fully subscribed to the promulgations of the BCBS 

Accord on economic capital requirements and the need to perform specific 

advanced financial and actuarial computations to provide assurance that the bank 

is a going concern and meet its short-, medium-, and long-term obligations as and 

when they fall due (Chance, 2019, Hull, 2021; BIS, 2024; GARP, 2024a, 2024d). 

SARB in alignment with the other leading practices such as the US Dodd Frank Act 

of 2010, the European Banking Act (EBA), the Bank of England Stress Testing 

Framework, and the ancillary scenario and stress testing approaches required 

thereof, has promulgated the Financial Services Act (FSA) and the Financial 

Services Conduct Authority (FSCA) that mirrors the UK Financial Conduct Authority 

(FCA) to provide governance and management arrangements for SA’s financial 

services industry, including the banking sector. Chibvongodze (2018) notes that the 

nexus between financial leverage and firm value is inconclusive or mixed. However, 

a significant direct correlation was found between leverage and ERM by the Hoyt 

and Liebenberg (2003) and the Golshan and Rasid (2012) studies. Razali et al.’s 

(2011) empirical analysis observed a low correlation between financial leverage and 
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firm value, which conflicts with the inverse relationship found in the empirical works 

by Hoyt and Liebenberg (2008; 2011). Some scholars (Chibvongodze, 2018; Bodie 

et al., 2019; Marozva & Makina, 2020; Hull, 2021) contend that the banks with highly 

sophisticated ERM programmes can opt to carry higher financial leverage factors 

since ERM can be a protective cushion from default risk by effective and efficient 

governance, risk management, and internal control. 

The interest rate factor is positively related to both the M_ZScore and RAROC, 

indicating that the higher the rate of interest a bank charges, the higher the SA bank 

profit that accrues (Remillard, 2013; Crouhy et al., 2014; GARP, 2024i;). The 

inflation factor is inversely correlated with both risk-adjusted performance measures, 

indicating that low inflation attracts higher profit margins, with the opposite applying 

for higher interest rates that negatively affects risk-adjusted profits. 

The empirical findings provide additional assurance to prudential regulatory 

authorities and agencies, banking executives, including CROs, and academia that 

ERMS is a key instrument in safeguarding global and national financial system 

stability, resilience, and sustainability. The advanced ERM tools and techniques at 

the CRO’s disposal can be employed to create, increase, protect, and sustain 

stakeholder, including shareholder value. Banking executives can use ERM 

capabilities to align and exceed the expectations and requirements of the Basel III 

Accord on required risk capital requirements. Central banks can leverage on the 

results of the present study to strengthen their financial risk measurement and 

management architecture, including reinforcing the capabilities of bank examiners 

to focus on risk-adjusted measures and other qualitative ERM-themes from a 

balanced risk monitoring perspective. Deliberate focus can hinge on financial 

resilience pertaining to financial and non-financial scenario planning, stress testing 

and sensitivity analysis arrangements and ancillary ERM sophisticated tools thereof. 

These implications align with the expectations on the continuous improvement 

requirements that theoretical and empirical literature is recommending as post-

mortem action plans from the GFC (Kommunuri et al., 2016; Chibvongodze, 2018; 

Chance, 2019; Marozva & Makina, 2020; Hull, 2021; GARP, 2024d, 2024f; Osamuyi 

et al., 2024). 
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7.3.3.4 The Effects of ERMI and control variables on risk-adjusted bank 

performance 

Table 6.6 reflects a positive association between ERMI and RAROC indicating that 

the SA banks that employ ERMI achieve risk-adjusted profits over time. The ERMI 

is a comprehensive commingling of both leading practice qualitative ERM-based 

themes and quantitative risk-based financial ratios into a balanced, aggregated bank 

performance measurement and management framework. CAR a key element of the 

ERMI, is a risk-adjusted financial ratio that complements the requirements of the 

Basel III economic and regulatory capital requirements. CAR links bank capital to 

the risk assumed through its assets. It further focuses on RWA to enable the bank 

to hold sufficient risk capital buffers that align with aggregated, portfolio risk levels. 

The ERMI for the present study, was constructed following earlier empirical seminal 

work by Adam et al. (2021) which was performed in a different jurisdiction and 

unique economic settings. To be best available knowledge of the researcher, no 

study of a similar nature has been conducted from a SA emerging market context.  

The present study is the first to test for the value effects of the ERMI on risk-adjusted 

bank performance within an SA context. Based on the analysis of contemporary 

empirical evidence, no other study has tested for the value effects of both ERMS 

and ERMI on risk-adjusted bank performance, to the best available knowledge of 

the researcher, particularly from an emerging market perspective. Adam et al. 

(2021) merely constructed an ERMI, like many other studies such as the Eckles and 

Yerramilli (2013) study but did not test for the robustness of ERMI from a risk-

adjusted bank performance perspective.  

The inflation factor was observed to be negatively related to both the RAROC and 

the M_ZScore implying, that lower levels of inflation are provide a conducive climate 

for a bank to achieve risk-adjusted profits. Conversely, higher inflation discourages 

investment since it amplifies the cost of doing business and thus reduces the chance 

for profit making. 

7.4 Research project contribution and policy implications 

The present study was conducted for SA banks during a 21-year period from quarter 

one 2002 to quarter four 2022. The empirical study contributes to society in a 

number of ways.   
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7.4.1 Research project contribution 

7.4.1.1 Theoretical contribution of the study 

Unlike the traditional studies that focus on ROA and ROE, this study strengthens 

the theoretical link between ERM and risk-adjusted return measures reinforcing the 

concept of risk-return trade-off in banking risk measurement and management. The 

RAROC and M_ZScore measures were employed to investigate the value 

implications of ERM, thus adding new knowledge to contemporary financial risk 

measurement and management literature. The employment of M_Zscore and 

RAROC measures, in addition to testing for ERM value implications from both a 

general accounting bank performance perspective, using ROA, ROE and Tobin’s Q, 

and risk-adjusted performance perspective is a novel empirical approach in the SA 

financial services industry. The proposed approach provides a platform to compare 

the value effects of both ERMS and ERMI on non-risk-adjusted and risk-adjusted 

performance measurement in the SA banking industry. The compelling empirical 

outcomes can be replicated across various industries on both a theoretical and 

practical basis.  

The empirical findings support the market power theory, the risk-return hypothesis, 

the risk-aversion theory, and the efficiency structure hypothesis. To recap, the 

aforementioned theories are based emphasising the operational excellence and 

greater efficiencies, meeting and exceeding customer expectations, conservative 

risk attitude by taking calculated risks. Higher risks should be compensated for by 

higher returns on investment. 

7.4.1.2 Empirical contribution of the study  

Empirically, the study contributes by constructing and empirically testing ERMI, 

thereby providing a structured approach to measuring ERMS while utilising both 

qualitative and quantitative data instead of relying only on one-dimensional, binary 

ERM indicators. Single proxy studies only use the presence or absence of the CRO 

to measure ERMS without a detailed investigation and assessment of the key 

characteristics of a sophisticated bank ERM programme. The present study 

constructed the ERMI based on Adam et al.’s (2021) study. Adam et al.’s (2021) 

study merely constructed the index but did not test for its aggregated effects on both 

non-risk-adjusted and risk-adjusted bank performance. The present study 

developed the ERMI and included new risk-based financial ratios such as the price-
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to-cashflow ratio, the cost-to-income ratio, credit loss ratio (CLR), in addition to the 

CAR to strengthen the robustness of risk-based financial ratios. The present study 

tested the value effects of the ERMI on risk-adjusted bank performance. To the best 

available knowledge of the researcher, no empirical evidence currently exists that 

conducted such testing comprising index development and testing for value effects 

for risk-adjusted bank performance. 

The academia can use the thesis as a baseline for further research on the 

optimisation of banks’ ERM programmes to bolster risk-adjusted performance. This 

study proposes a comprehensive and balanced risk-adjusted bank performance 

measurement mechanism and framework that contributes to the strengthening of 

computations for economic capital, regulatory capital, and risk capital within board-

approved risk appetite and tolerance limits in alignment with risk budgeting 

specifications. The proposed approach complements the standard liquid risk 

measures and Basel III market, credit, and operational risk measures. The present 

study constructed and empirically tested the ERMI. The proposed ERMI was built 

using both leading practice qualitative ERM-based themes, and quantitative 

financial risk-based ratios that were commingled into an aggregated, composite 

index designed for the financial services industry, particularly, the banking sector. 

Marozva (2017) as well as Marozva and Makina (2020) observe that the standard 

liquid risk measures and Basel III economic and regulatory capital measures are 

theoretically baseless and are not comprehensive to accurately compute and 

account for bank liquidity and economic capital. The findings from the present study, 

augments the aforementioned measures to strengthen their versatility and 

robustness as bank risk-adjusted measures of performance to safeguard the global 

and national financial system stability, resilience, and sustainability.  

Banks can practically use the proposed ERMI to measure their risk-adjusted 

performance. The ERMI was constructed using a melange of 18 risk-based financial 

indicators and 35 qualitative leading practice ERM-focused initiatives to form a 

composite, integrated risk-based performance measurement framework. Banks that 

show higher ERMIs and superior ERMS can use leading practice ERM and 

corporate governance mechanisms to reduce costs, bolster the bank’s risk-bearing 

capacity, and improve risk-adjusted bank performance. Banks can employ the 

ERMS approach to strengthen ERM programmes across various ERM initiatives. 
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These initiatives can be replicated across other industries to improve and strengthen 

financial stability as well as resilience within and across institutions. 

7.4.1.3 Methodological contribution of the study 

In terms of methodological contribution, the study goes beyond the traditional 

approaches of assessing bank performance through the use of RAROC and 

M_ZScore to account for banking risk in performance evaluation. The study tested 

the value effects of both non-risk-adjusted and risk-adjusted bank performance 

measures. The fixed effects modelling results for ordinary performance measures: 

ROA, ROE, and Tobin’s Q were compared with the empirical outcomes for risk-

adjusted and risk-focused performance measures: RAROC and M_ZScore.   

Most studies focus on investigating the value effects of ERM on non-risk-adjusted 

bank performance (Battaglia et al., 2016; Kommunuri et al., 2016; Abdullah et al., 

2017). The studies examined the value effects of ERM on non-risk-adjusted bank 

value using one proxy for firm value, for example, the presence (or absence of) the 

CRO to reflect the extent of ERM implementation within a bank. The methodology 

is less robust to gauge the level of ERMS within a firm. The present study employed 

ERMS to measure the extent of the bank’s ERMS. The present study buttressed 

Florio and Leoni’s (2017) study and examined the six leading ERMS components 

comprising of the presence of the CRO as a member of the board, the presence and 

versatility of the board enterprise RC: either one or several committees on market 

risk, credit, and operational risk, the quality, effectiveness, and efficiency of reporting 

by RC to the BoD, the RA method: which is both qualitative and quantitative, the RA 

depth: the levels at which bank RAs are performed beyond institutional (corporate) 

level, such as business unit level, departmental, and project, and the RA frequency: 

whether once, twice, thrice or more per year or per quarter. The only empirical 

evidence that used a similar approach was conducted by Florio and Leoni (2017) in 

a Eurozone banking context. The present study is the only empirical study 

performed from an emerging market context, thus adding new knowledge to the 

contemporary empirical body of knowledge.  

7.4.2 Policy implications  

The study proposes an empirically tested approach to evaluate ERMS within and 

across the financial services industry, particularly in banks. The study impinges 

policy implications for prudential regulatory authorities and agencies, banking 
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executives, including CROs, and academia. The new insights on the value effects 

of ERMS and ERMI on both non-risk-adjusted and risk-adjusted bank performance 

provide a compelling case for central banks to reinforce the importance of strategic, 

tactical, and operational investments in ERM to enhance risk-adjusted bank 

performance. Banking executives, including CROs can leverage the empirical 

findings to strengthen business cases for further improvements in ERM to position 

the bank for strategic and competitive advantage in a volatile operating climate. The 

findings conspicuously reflect that ERMS and ERMI both jointly and individually 

bolster risk-adjusted bank performance. 

7.5 Limitations of the study  

The study was conducted for SA banks only, and no other jurisdictions formed part 

of the unit of analysis. Further research could entail the inclusion of cross-country 

panel data analysis, to measure distinctiveness across geographic divides. Since 

the empirical study was conducted for SA banks only, the findings may not be 

generalised to the global population of banks across the world.  SA is an emerging 

market economy with a distinct economic and political history. The world is divided 

into highly industrialised and developed countries, emerging economies, developing 

countries, and least developed nations. These economic disparities can significantly 

affect the generalisability of the empirical outcomes. Although the empirical study 

and its contributions can be replicated across a melange of industries globally, the 

political, economic, social, technological, legal, and ecological realities of different 

countries can impinge on the applicability of the empirical implications and 

propositions. The data was sourced mainly from the INET IRESS Database, the SA 

central bank BA900 Returns for financial statements, and the World Bank Financial 

and Economic Indicators. In certain cases, the data was incomplete especially for 

the smaller banks (by financial holdings). This incompleteness culminated in those 

banks being removed from the sample. The four banks that were excluded due to 

data incompleteness could have influenced the empirical outcomes. Since the study 

was conducted within a limited time scale, and capacity, all generally accepted risk-

adjusted performance measures could not be employed to examine their joint and 

individual contributions to bank performance. This analysis could have provided 

salient insights on the relevance of specific measures in certain contexts. 
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7.6 Recommendations for future research   

The present study provides a platform for future researchers to build upon. Further 

research could hinge on cross-country panel data analysis to examine the value 

effects of ERMS and ERMI on risk-adjusted bank performance. Researchers can 

add more risk-adjusted performance measures such as variations of the RAROC 

(including the risk-adjusted return on risk-adjusted capital: the RARORAC, inter 

alia), the Jensen’s alpha, the Sortino ratio, among others to benchmark empirical 

outcomes with the present study. Future research can consider using different 

timelines from the one used by the present study, to examine the effect of time 

horizon on empirical findings. Some researchers can use different methodological 

approaches to test for the value effects of ERMS and ERMI on regressants such as 

the bank’s total risk-bearing capacity, risk capital, market, credit and operational risk 

calculations to meet Basel III capital requirements. Other researchers can consider 

asking different questions such as: what is the effect of ERMS and ERMI on market, 

credit, and operational risk capital for Basel III requirements, and what is the effect 

of ERMS and ERMI on bank profits? ERM research could be expanded to consider 

the joint effects of all combined assurance functions such as ERM, internal and 

external audit, and compliance on both non-risk-adjusted and risk-adjusted bank 

performance.  
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