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Abstract: This study examines the impact of the Basel Accords on competition within the UK banking
sector, considering variations based on bank size. The Basel Accords, designed to enhance financial
stability, introduce provisions that may affect competition dynamics. Empirical analysis reveals
divergent outcomes: large banks tend towards monopolization, while other banks shift towards
a more competitive environment. Large banks benefit from regulatory barriers and technological
advancements, while other banks face challenges from increased compliance costs. These findings
highlight the complex relationship between regulation and competition in banking, emphasizing the
need for balanced regulations that promote stability while fostering healthy competition.
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1. Introduction

This paper evaluates the impact of one of the primary stability-oriented regulations,
known as the Basel Accords (Basel hereafter), on competition levels within a market-based
financial system, specifically within the UK banking sector. It also examines whether this
impact varies based on the size of the banks. The banking sector has historically been heav-
ily regulated due to its crucial role in the economy, with its stability considered a matter of
public interest. Banks allocate capital efficiently and provide essential services like payment
and settlement. Commercial banks, especially, conduct activities like deposit-taking and
lending, vital for money creation and economic function. However, their involvement in
various activities poses risks such as financial fragility and exposure to credit, markets,
liquidity, interest rates, and operational risks. Regulation is crucial in mitigating these
risks, protecting depositors, and ensuring overall financial stability, thereby maintaining
confidence in the banking sector and safeguarding the broader economy (Dow, 1996 [1]).
The Basel regulation aims to promote global supervision and enhance financial stability
while fostering competition among banks (BCBS, 2014 [2]). This regulation achieves its
objectives through three key pillars: establishing the optimal level of bank capital (Pillar I),
mandating supervisory review for compliance with capital requirements (Pillar II), and
encouraging market discipline through transparency (Pillar III). Financial stability is a
multifaceted concept encompassing the safety and soundness of the financial system, as
well as the stability of the payment and settlement system (Lastra, 2006 [3]). Competition
in the banking sector serves as a crucial indicator of banks’ performance and is often
viewed as a potential substitute for regulation due to the discipline it imposes on market
participants (Bikker and Bos, 2009 [4]). Empirical research has demonstrated that regu-
latory frameworks significantly influence competition, thereby shaping banks’ economic
outcomes. Angelini and Cetorelli (2003 [5]) studied the impact of the regulatory process
that led to the establishment of the Single Banking License on competition dynamics. This
study identifies this regulatory process as a factor that positively affects competition in
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the Italian banking industry. Some studies are consistent with the view that tighter entry
restrictions tend to limit competition. In this vein, Barth, Caprio, and Levine (2001 [6])
provide documentation for 107 countries regarding the different regulatory restrictions
that were imposed on commercial banks in 1999. These restrictions encompassed various
entry and exit barriers and practices. Similarly, Claessens and Laeven (2004 [7]) show that
entry restrictions on commercial banks can reduce competition. Barth, Caprio, and Levine
(2004 [8]) found that stricter entry requirements reduce bank efficiency, leading to higher
interest rate margins and overhead expenditures, while limiting foreign bank participation
tends to increase bank fragility. In a study exploring the impact of capital requirements on
bank competition and stability, Gudmundsson, Ngoka-Kisinguh, and Odongo (2013 [9])
discovered a significant non-linear relationship between core capital and competition.

Competition is considered essential for financial stability, as banking systems with
higher levels of competition are believed to be less prone to systemic crises (Claessens
and Leaven, 2004 [7]; Beck, Demirgüç-Kunt, and Levine, 2006 [10]; Schaeck, Cihak, and
Wolfe, 2007 [11]; OECD Competition Committee [12], 2010; Caggiano, Calice and Leonida,
2015 [13]). Therefore, regulators face the challenge of crafting banking regulations that
promote stability without stifling competition, which is also vital for the system’s resilience
(World Bank, 2013 [14]). Despite existing regulations, the global financial crisis (GFC)
exposed significant flaws in the regulatory framework, leading to calls for new measures
to prevent future crises (FSA, 2009 [15]; Lastra and Wood 2010 [16]; Davis, 2011 [17]).
Stricter capital requirements and enhanced supervision are advocated as crucial steps
towards fostering banking stability. However, implementing such regulations may have
unintended consequences (Jomini, 2011 [18]; Acharya, Schnabl and Suarez, 2013 [19];
Molyneux, 2017 [20]). For instance, stringent regulations could increase costs for banks to
enter or remain in the market, potentially dampening competition dynamics. Likewise,
financial regulation has an impact on the competition–stability trade-off (Beck, De Jonghe,
and Schepens 2013 [21].

Cross-country analysis suggests a negative correlation between competition and
stability-oriented regulations, indicating that Basel regulations may raise entry and op-
erational costs for banks (Baker and Wurgler, 2015 [22]). Additionally, compliance costs,
including investments in data collection, IT systems, and staff training, may disproportion-
ately affect smaller banks, reducing their competitiveness. Therefore, regulatory provisions
can impact the competitive landscape by altering economic actors’ incentives and revealing
vulnerabilities in the regulatory framework when applied to the real economy. This study
examines the impact of Basel regulations on competition within the UK banking system,
which serves as an example of a market-based financial system with a significant reliance
on securities markets for firms’ financing decisions. In this system, the market’s role in
transforming societal savings into firm financing, corporate control, and risk management
is emphasized alongside that of banks (Levine, 2002 [23]). The UK’s market-based financial
system is closely intertwined with its expanding financial sector, displaying a propensity
for higher risk-taking and a primary focus on profit-driven activities that extend beyond
traditional banking functions, reflecting a profit-oriented approach. This study’s findings
suggest that in the UK, the implementation of Basel alters the competition dynamics within
the banking sector. The implementation of the Basel framework overall meets the aim of
the regulation, as it fosters competition dynamics. However, this impact diverges when
distinguishing between large banks and other banks: competition slightly decreases among
large banks while it increases among other banks. The size of banks matters when it comes
to financial regulation. Beck, Demirgüç-Kunt, and Maksimovic (2005 [24]) individuate the
size of a firm as one of the determinants of financial and legal constraints to growth.

Large banks are often involved in the rule-making process, making the system prone to
regulatory capture as well as regulatory arbitrage (Acharya, Schnabl and Suarez, 2013 [19]
Molyneux, 2017 [20]). Large banks also benefit from implicit safety net protections; too-big-
to-fail banks are bailed out in the event of a crisis (Molyneux, 2017 [20]). Moreover, bank size
and capitalization are factors that modify the relationship between competition and stability
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(Tabak, Fazio and Cajueiro, 2012 [25]). Basel fosters less competitive dynamics among
large banks, benefiting them as they exploit regulatory barriers to maintain dominance and
invest in technologies to cope with regulatory burdens.

The remainder of this paper is organized as follows: Part One provides a brief overview
of the UK banking system; Part Two and Part Three present the empirical analysis.

2. Theoretical Background
The UK Banking System

The UK banking system operates within a market-based financial framework. In the
UK, the securities market plays a prominent role in financing decisions, with a significant
portion of transactions conducted through markets rather than traditional banking channels.
This evolution aligns with the UK’s deepening financial sector, reflecting a shift towards
market-based systems as the economy develops. However, this does not diminish the
importance of the banking sector, which is widely recognized as one of the largest and
most profitable in the world. It encompasses a diverse range of financial institutions,
including major retail banks, investment banks, and building societies. With its extensive
global presence, robust regulatory framework, and innovative financial services, the UK
banking sector consistently generates substantial profits and contributes significantly to
the country’s economy. Historically, the UK banking system has experienced significant
structural changes driven by regulatory and economic factors. What was once a fragmented
landscape, where each financial institution was limited to specific activities, has evolved
into a more consolidated structure based on the universal banking model (Davies and
Richardson, 2010 [26]). This shift has led to a highly concentrated banking structure
dominated by a few major players, which now offer a diverse range of services beyond
traditional banking activities. The move towards universal banking has been driven
by the quest for new revenue sources, resulting in a higher proportion of non-interest
income in banks’ earnings (Gola and Roselli, 2009 [27]; Davies and Richardson, 2010 [26]).
Additionally, the UK banking system has become increasingly internationalized, with a
significant presence of foreign banks and operations conducted abroad, particularly in
London, a global financial hub. Over the past few decades, the UK banking sector has
experienced significant growth, with its size expanding substantially relative to other
sectors of the economy. This growth underscores the sector’s pivotal role, with total assets
now far exceeding the country’s GDP, highlighting the substantial influence of banks within
the UK economy (Bush, Knott, and Peacock, 2014 [28]). The UK banking system emphasizes
profit-making activities and operates within globally interconnected financial markets,
indicating a risk-taking orientation. This inclination is further highlighted by examining the
ownership structure and function of the banking systems in the UK. With predominantly
private ownership, the UK banking system is geared towards profit-oriented objectives,
fostering competition and driving towards a concentrated universal banking model. This
transition towards profit-driven activities, alongside endeavors to explore new revenue
streams and diversify risks, underscores the UK banking system’s inherent risk-taking
nature. In essence, the UK system operates with a profit-driven mindset, shaping distinct
approaches to risk management and financial operations. The UK banking system’s profit-
oriented focus, evident in its global market presence and private ownership, underscores
its risk-taking orientation. This orientation is further accentuated by its pursuit of new
revenue streams and risk diversification, shaping its distinct approach to risk management
and financial operations (Gola and Roselli, 2009 [27])

3. Data Description

The data utilized in this analysis are sourced from BankScope, a comprehensive
database widely recognized for its extensive coverage of financial institutions worldwide.
This study aims to isolate the distortions that Basel may have had on banking competition.
For this reason, we analyze a period ranging from what can be defined as the first codified
series of stability-oriented rules for banking and preceding the post-crisis regulations aimed
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at correcting system distortions that have led to or exacerbated the effects of the financial
crisis. For this reason, the period under scrutiny spans from 1989 to 2013. This timeframe
provides a comprehensive view of the banking landscape, allowing for an in-depth analysis
of trends, patterns, and developments over a significant historical span. By encompassing
nearly two-and-a-half decades, the examination period enables a thorough exploration of
long-term dynamics and the impact of various economic and regulatory factors on banking
performance. Table 1 provides the list and description of the variables used in this study.

Table 1. List and description of variables.

Variable Description

Revenues In the P-R model the dependent variable is revenues, which indicates the total income and
excludes non-interest revenues.

Personnel expense The ratio of annual personal expenses total assets is used as an approximation of the wage
rate. The variable indicates the cost of labour.

Physical capital expenditure The ratio of other non-interest expenses to fixed assets, is used as a proxy for the price of
physical capital expenditure. The variable indicates the funds used to buy physical assets.

Average funding rate The ratio of interest expenses to total funding is a proxy for the average funding rate. The
variable indicates the cost of fund.

Credit risk The ratio of customer loans to total assets, indicates the credit risk. The variable represents the
exposure of the bank to the counterparty’s risk.

Leverage The ratio of equity two total assets accounts for the leverage. The variable indicates the
corporate governance adopted by the bank.

Funding mix The ratio of customer deposits to the sum of customer deposits and short-term funding. The
variable indicates important features of the funding mix.

Basel The total regulatory capital ratio. The variable represents the ratio of capital to
risk-weighted asset.

Size The total assets. The size is given by the amount of total assets held by the banking system in
a economy.

From the descriptive statistics in Table 2, it appears that the sample under analysis
is likely to consist of two distinct groups of firms. The results suggest the existence of a
subsample of large banks across the UK sample, which constitutes a particular category
of banks. These two groups of banks are likely to behave differently from each other,
indicating clustering. By splitting the sample into ‘large banks’ and ‘other banks’, it appears
that there is a small number of large banks that hold the largest portion of the total assets.
Large banks appear to be more profitable than other banks. This is likely due to the more
profitable activities in which large banks engage, activities that go beyond traditional
lending. In addition, large banks face lower input factor prices than other banks. This is not
surprising, as large banks exploit economies of scale. Finally, it is interesting to note that
large banks retain a significantly lower amount of regulatory capital than other banks. This
aligns with the aim of Basel II, which introduced internal models (IRB) for risk calculation,
enabling banks to calculate regulatory capital based on their actual risk exposure.

Table 2. Descriptive statistics.

UK Banks
Size: All Banks Large Banks Other Banks

Variable Mean s.d. Mean s.d. Mean s.d.

(log) Revenuesit 3.61 2.49 8.33 2.08 3.14 1.99
(log) Personnel expenseit −4.49 1.46 −5.44 1.44 −4.38 1.42

(log) Physical capital expenditureit 3.86 2.59 8.29 1.57 3.23 2.02
(log) Average funding rateit −3.49 1.24 −4.41 1.51 −3.39 1.17

(log) Credit riskit −1.35 1.42 −1.26 1.37 −1.35 1.43
(log) Leverageit 4.07 1.10 3.83 1.02 4.09 1.10
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Table 2. Cont.

UK Banks
Size: All Banks Large Banks Other Banks

Variable Mean s.d. Mean s.d. Mean s.d.

(log) Funding mixit −0.56 1.12 −0.83 1.40 −0.54 1.09
(log) Baselit 2.84 0.51 2.70 0.33 2.87 0.54

Sizeit 55509 557458 688791 1914483 3474 7947
# of observations 6111 464 5647

4. Empirical Methodology

The hypothesis being explored suggests that UK banks adopt varying approaches
to meet Basel requirements based on their size and business orientation. Large banks
are more likely to adopt the internal-ratings-based models (IRBs) (Pérez Montes et al.,
2018 [29]), which allows banks to calculate their credit-risk-based capital by using their
internal assessment to determine the likelihood of the counterparty’s default. These models
also enable banks to determine their regulatory capital based on their actual risk exposure.
The main advantage of these models is that banks can save capital, which is likely to
result in a lower amount of capital required compared to the Basel I rule. Therefore, our
hypothesis is that large banks are less likely to be affected by the capital requirements
imposed by the Basel Accords compared to other banks.

Specifically, it is proposed that the implementation of Basel regulations provides
competitive advantages to large banks at the expense of other banks within the system. The
model assumes that in a contestable market, entry to and exit from the market are facile,
resulting in prices aligning with marginal costs. This study assesses the level of competition
using the Panzar and Rosse statistic, which measures a firm’s market power by analyzing
how changes in input prices influence revenue equilibrium (Panzar and Rosse, 1987 [30]).
The statistic is the sum of the elasticities of the revenues to the input factor prices. In the
following model:

(log)Revenuesit =β1(log)Personnel expensesit + β2(log)Physical capital expenseit
+β3(log)Average funding rateit + β4(log)Credit riskit + β5(log)leverageit
+β6(log)Funding Mixit + µi + µt + εit,

(1)

where µi, µt, and εit are the individual effect, the time effect, and the random error term,
respectively. The Panzar and Rosse statistics is calculated as the sum of the parameters β1,
β2, and β3; the degree of competition is calculated as

β1 + β2 + β3 = 1 → Per f ect Competition (2)

β1 + β2 + β3 = 0 → Monopoly (3)

β1 + β2 + β3 ∈ (0, 1) → Monopolistic Competition. (4)

The idea is that, in a perfectly competitive market, an increase in input prices results
in proportional increases in both marginal costs and total revenues. Conversely, in a
monopoly scenario, an increase in input prices leads to higher marginal costs, reduced
equilibrium output, and consequently lower total revenues. The model is based on the
revenues function of individual firms, in its reduced form, by focusing solely on input
factor prices, rather than employing a more complex structural model (Bikker and Bos,
2008 [4]). The dependent variable is the bank’s output, commonly measured as the ratio of
total interest revenue to total assets. Key independent variables include unit prices of input
factors, such as the ratio of annual interest expenses to total funds (average funding rate),
the ratio of personnel expenses to the total balance sheet (personnel expenses price), the
ratio of personnel expenses to the number of employees, and the ratio of physical capital
expenditure and other expenses to fixed assets (capital expenditure price). Consistent with
the literature, the estimating model incorporates various bank-specific factors as control



Mathematics 2024, 12, 1126 6 of 10

variables, including balance-sheet ratios reflecting bank behavior and risk profiles: the ratio
of customer loans to total assets (indicative of credit risk), the ratio of customer deposits
to short-term funding (which captures key features of the funding mix), and the ratio of
equity to total assets (serving as a proxy for leverage). This set of control variables is crucial,
especially when comparing the estimated parameters of the Panzar and Rosse statistic
between the subset of large banks and other banks. In particular, the presence of a proxy for
credit risk controls the estimated parameters to account for systematic differences between
the two subsamples in terms of risk levels, which are likely to be higher for the subset of
large banks. On the other hand, the proxy for debt, leverage, controls the parameters for
the likely higher debt levels in the subset of other banks. Finally, the proxy for funding mix
controls the estimating model for differences in the business models that the two subsets of
banks are likely to have.

The validity of the H statistic depends on the industry being in long-run equilibrium.
Empirical evidence indicates that if the industry is not in long-run equilibrium, the H
statistic tends to be biased towards zero (Goddard and Wilson, 2009 [31]). To address
this issue, a two-step procedure is typically employed. Before assessing competition, it is
necessary to test for equilibrium, ensuring that returns rates across banks are not correlated
with input prices, as they would be in a competitive market. The explanatory variables for
the equilibrium test regression mirror those used in the competition regression, but the
dependent variable is now the logarithm of return on assets (ROA), which we take as a
measure of profitability:

(log)ROAit =α1(log)Personnel expensesit + α2(log)Physical capital expenseit
+α3(log)Average funding rateit + α4(log)Credit riskit + α5(log)leverageit
+α6(log)Funding Mixit + τi + τt + ωit

(5)

The assertion is that equilibrium is maintained if the hypothesis α1+α2 + α3 = 0 is
not rejected. Equation (1) aids in testing the hypothesis under consideration. Moreover, it
facilitates the expansion of the model to examine the direct influence of the Basel framework
on revenues. For this purpose, consider the following model, where we enhance the set of
predictors by incorporating the (logarithm of) capital requirements:

(log)Revenuesit =β1(log)Personnel expensesit + β2(log)Physical capital expenseit
+β3(log)Average funding rateit
+β4(log)Credit riskit + β5(log)leverageit + β6(log)Funding Mixit + β7(log)Baselit + µi + µt
+εit.

(6)

The idea is that since Basel is an additional cost to banks (Baker and Wurgler, 2015 [20]),
it may act as barriers to entry in the market. Moreover, the cost imposed by Basel is not
independent of the bank’s size. Since large banks are more likely to adopt the IRB models,
they are less likely to be impacted by the burdens on capital requirements imposed by Basel.
The more banks can lower these costs, the higher the opportunity they have to consolidate
monopoly positions.

Based on the previous considerations, we propose to augment the PR test as follows:

β1 + β2 + β3 + β7 = 1 → Per f ect Competition (7)

β1 + β2 + β3 + β7 = 0 → Monopoly (8)

β1 + β2 + β3 + β7 ∈ (0, 1) → Monopolistic Competition (9)

5. Empirical Results

The outcomes pertaining to the UK banking sector are presented in Table 3. All
models are estimated using a two-way fixed-effect model, and standard deviations are
robust to autocorrelation and heteroscedasticity. In Column (1), the analysis related to the
equilibrium test is reported. The null hypothesis of joint significance of the parameters
of interest is rejected at the 99% confidence level, providing evidence in support of the
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long-run equilibrium hypothesis. Columns (2) and (3) present the results for the basic
contestability analysis. The findings in Column (2) indicate that the contestability parameter
value is 0.583. Both the hypotheses of monopoly and perfect competition are rejected at
the 1% significance level, suggesting that the UK banking sector is best characterized
by monopolistic competition, consistently with previous studies on competition in the
UK (Molyneux, Lloyd-Williams, and Thornton, 1994 [32]) and on the impact of financial
deregulation on competition in the UK (Matthews, Murinde, and Zhao, 2007 [33]). When
expanding the set of regressors to include the (log of) the Basel variable, the PR coefficient
is 0.732. The testing procedure results indicate that monopoly and competition are still
rejected, with the latter at the 5% confidence level, consistent with the hypothesis that
the Basel variable enhances the degree of competition in the UK. As expected, the Basel
variable exhibits a notably strong negative impact on revenues. Results differ if the analysis
considers the subsample of large and other banks. In Table 4, Columns (1) and (2) report
results for large banks; Columns (4) and (5) report the analysis for the remaining banks. The
impact of the Basel variable upon revenues has a very low impact on the subsample of large
banks; on the contrary, other banks have a much stronger impact. The analysis indicates
that the introduction of the Basel variable slightly diminishes the level of competition, as
evidenced by the H statistic decreasing from 0.972 to 0.894. However, this change does
not significantly alter the behavior of large banks, as they continue to operate within
a competitive framework. As for the other banks, they operate within a monopolistic
competition framework. Unlike for large banks, for other banks, the introduction of the
Basel variable improves the competition dynamics, with the H statistic increasing from
0.537 to 0.609. Overall, the introduction of Basel results in a divergence in the values of the
H statistics for large banks, shifting towards monopoly, while other banks move towards
competition instead.

Table 3. Panzar and rosse analysis full sample.

Model: (1) (2) (3)

Dependent Variable: (log) ROAit (log) Revenuesit

(log) Personnel expenseit 0.300 ** −0.404 *** −0.643 ***
(0.125) (0.102) (0.120)

(log) Physical capital expenditureit −0.237 * 0.582 *** 0.701 ***
(0.139) (0.073) (0.110)

(log) Average funding rateit 0.056 0.405 *** 0.673 ***
(0.073) (0.076) (0.075)

(log) Baselit −0.451 ***
(0.136)

R2 0.163 0.943 0.935
Panzar and Rosse analysis. Coefficient: 0.119 0.583 0.732

α1 + α2 + α3 = 0
0.430Equilibrium test

(0.512)
β1 + β2 + β3 = 0

27.53 *** 48.460 ***Monopoly
(0.000) (0.000)

β1 + β2 + β3 = 1
14.08 *** 6.520 **Competition
(0.000) (0.014)

***, (**), [*] stands for statistical significance at 1% (5%) [10%] level.
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Table 4. Panzar and rosse analysis by size.

Model: (1) (2) (3) (4)

Sample: Large Banks Other Banks

(log) Personnel expenseit −0.625 *** −0.576 *** −0.403 *** −0.656 ***
(0.061) (0.075) (0.118) (0.129)

(log) Physical capital expenditureit 1.091 *** 1.134 *** 0.541 *** 0.517 ***
(0.090) (0.101) (0.083) (0.079)

(log) Average funding rateit 0.506 *** 0.336 *** 0.399 *** 0.748 ***
(0.081) (0.065) (0.076) (0.082)

(log) Baselit −0.147 * −0.503 ***
(0.070) (0.146)

R2 0.958 0.969 0.889 0.782
Panzar and Rosse analysis: 0.972 0.894 0.537 0.609

β1 + β2+ β3= 0
163.5 *** 206.0 *** 16.16 *** 25.04 ***Monopoly
(0.000) (0.000) (0.000) (0.000)

β1 + β2+ β3= 1
0.140 2.900 12.04 *** 10.320 **Competition

(0.714) (0.107) (0.000) (0.000)

***, (**), [*] stands for statistical significance at 1% (5%) [10%] level.

6. Concluding Remarks

This paper investigates the impact of Basel regulations on competition within the
UK banking sector, considering the potential variations based on bank size. The Basel
Accords, aimed at enhancing financial stability, introduce regulatory provisions that may
inadvertently affect competition dynamics within the banking industry. The empirical
analysis reveals that the implementation of Basel regulations leads to divergent outcomes
for different segments of the banking sector. Specifically, it creates a divide between large
banks, which tend to move towards a monopoly, and other banks, which shift towards a
more competitive environment. While large banks benefit from regulatory barriers and
technological advancements, smaller banks face challenges due to increased compliance
costs. The findings of this study extend beyond the scope of the economy under study, as
they have implications for financial stability. Policymakers may need to review existing
regulations to assess whether they disproportionately benefit larger banks or impose undue
burdens on smaller banks. Reforming regulations to promote a level playing field can help
smaller banks compete more effectively. These findings underscore the complex interplay
between regulation and competition within the banking sector and highlight the importance
of crafting regulations that balance stability objectives with fostering healthy competition.
From the above, an important caveat suitable for further research arises: in the long term,
this structure can transform into an oligopoly (Vavoura, 2022 [34]), especially if the number
of large banks decreases and banks do not differentiate their products. Moreover, it is
important to highlight that the Panzar and Rosse model assumes that the number of banks
remains constant across the sample period. This hypothesis is somewhat strong, given that
we know banks enter and exit this market. Moreover, consolidation processes may occur
via takeovers or IPOs. Understanding these dynamics is crucial for comprehending the role
of the Basel Accords in competition. We defer this important question to further research.
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