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Abstract. 

This paper conducts a comparative panel analysis of bank liquidity structures in Morocco 

and South Korea over the Basel III implementation period 2004–2022. Using three 

structural indicators—liquid assets to total assets (L1), loans to deposits (L2), and liquid 

assets to deposits (L3)—the study evaluates how regulatory maturity, funding models, 

and market depth shape banks’ liquidity resilience. The empirical results reveal that 

South Korean banks maintain consistently higher and more stable liquidity buffers (L1) 

and more disciplined maturity transformation (L2), supported by diversified and stable 

funding structures. Moroccan banks, while progressing toward Basel III alignment, 

display thinner and more volatile liquidity cushions, higher reliance on short-term 

funding for certain institutions, and greater dispersion in risk profiles. The findings 

highlight how similar regulatory standards can produce heterogeneous liquidity 

outcomes depending on institutional environments and financial market development. 

Policy implications stress the importance of reinforcing liquidity governance, funding 

diversification, and supervisory capacity to enhance systemic resilience in bank-

dominated emerging markets. 

Keywords: Bank liquidity; Basel III; L1–L2–L3 liquidity structure; Comparative panel 

analysis; Morocco–South Korea banking systems. 

1. Introduction 

Bank liquidity again has become a central issue in the regulatory environment created 
after the global financial crisis, due to the fact that it facilitates the transmission of 
shocks originating at an individual institution, to the rest of the economy. Classic 
bank-run models illustrate how demandable deposits with backing of illiquid assets 
represent socially useful forms of liquidity insurance, however they are inherently 
vulnerable if confidence in the bank collapses[1]. Extensions of general equilibrium 
models have demonstrated how correlations among shocks and incompleteness of 
markets lead to liquidity shortages being transmitted throughout institutions and 
markets, converting individual funding difficulties into systemic strain[2]. 
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Furthermore, interactions between funding liquidity (ability to obtain cash or funding) 
and market liquidity (ability to sell securities without incurring significant price 
dislocation) may create self-reinforcing loops, where increased constraints on funding 
availability decrease the ability of firms to act as market makers and increase the 
magnitude of price dislocations [3]. 
With the above theoretical framework in mind, banks are viewed as liquidity creators 
that convert illiquid, long-lived assets to liquid claims against depositors and other 
short-term creditors. The intermediation theory of bank functions emphasizes that 
liquidity creation is the primary source of value added by commercial banking, yet it 
creates vulnerabilities due to the potential for excessive maturity transformation 
creating vulnerability to runs and refinancing risk[4, 5]. Therefore, there is a need to 
move away from a broad view of bank performance to a more detailed view of 
liquidity characteristics. Ratios such as liquid assets to total assets (L1), loans to 
deposits (L2), and liquid assets to deposits (L3) measure, respectively, banks' 
prudential liquidity buffers, the degree of maturity transformation funded by deposits, 
and the degree to which liquid assets cover potentially unstable funding sources. The 
collective behavior of these ratios offers a condensed, but theoretically valid, 
depiction of liquidity creation and the related risks. 
The global financial crisis led to a comprehensive revision of prudential liquidity 
regulation. Under Basel III, the Liquidity Coverage Ratio (LCR) and the Net Stable 
Funding Ratio (NSFR) constitute two quantitative pillars intended to control short-
term run risk and long-term structural funding instability. In parallel to this, 
supervisory practices are relying more frequently on internal processes for assessing 
the consistency and credibility of banks' risk appetite, funding structures, stress testing 
models, and contingency planning[6]. For the developed world, evidence indicates 
that enhanced liquidity requirements cause banks to rebalance on both sides of their 
balance sheets, increasing the amount of high-quality liquid assets held, relying more 
heavily on stable funding, and reducing the rate of loan growth and the level of 
liquidity created[7, 8]. 
Further empirical research demonstrates that liquidity structures are determined by 
factors including regulation, bank-specific characteristics, and macroeconomic 
conditions. Research on MENA and other emerging banking systems indicates that 
increased liquidity and credit risks, poor macro-economic conditions, and politically 
or externally induced shocks are typically linked to more prudent liquidity profiles, 
characterized by higher values of L1 and L3[9]. Analysis of European banks 
illustrates cyclical tendencies, with L1 and L3 typically decreasing and L2 increasing 
during expansions, followed by reversals of trends during crises as institutions rebuild 
buffers[10]. Emerging markets evidence supports that Basel III-style reforms cause 
banks to strengthen their reliance on deposit funding and extend their terms of 
lending, though limited capital market development restricts adjustment through long-
term instruments[11]. Nevertheless, relatively few studies compare in detail how 
international standards are translated into concrete L1-L2-L3 configurations across 
particular pairs of banking systems that are significantly different in terms of the stage 
of regulatory development, market depth and funding models. 
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Accordingly, this study addresses the following research question: How do Basel III 
implementation timing, funding structures, and market depth shape the liquidity 
configuration (L1–L2–L3) and resilience of banks in Morocco and South Korea? 
The comparison between Morocco and South Korea is especially interesting. South 
Korea has implemented Basel III early and with considerable stringency, possesses 
well-developed and diversified capital markets and possesses a strong supervisory 
regime, all of which facilitate disciplined management of buffers and diverse funding 
structures. Morocco, on the other hand, has a bank dominated system based primarily 
on deposit funding, with a more gradual implementation of Basel III and relatively 
underdeveloped domestic capital markets, leading to a likelihood of liquidity 
adjustments occurring primarily through expansion of core deposits and additions to 
buffers of liquid assets rather than substantial increases in reliance on long-term 
market funding. This study fills the gap by conducting a comparative panel analysis 
of the liquidity structures of banks in Morocco and South Korea over the 2004-2022 
period, which corresponds to the introduction and solidification of Basel III liquidity 
standards in both countries. Theoretical models emphasize the trade-off between 
liquidity creation and stability[1, 2, 4] and this study measures liquidity using the 
structural ratios L1, L2 and L3 and assesses how the timing of the implementation of 
regulations, the nature of supervisory regimes and market structures affect their 
configuration. 
This study makes three contributions. Conceptually, it ties theories of financial 
intermediation and liquidity risk to the actual design of Basel III liquidity regulations 
and illustrates that banks operating within similar business models will produce 
different liquidity profiles depending on their institutional context[5, 6]. Empirically, 
the comparative panel data establish how the configuration of L1-L2-L3 differs 
systematically between two structurally different banking systems and demonstrate 
the extent of differences in the strength of buffers, the level of maturity 
transformation and the reliance upon short-term funding. From a policy perspective, 
the results provide guidance for regulators in emerging markets seeking to transition 
beyond strict compliance with liquidity ratios to a configuration-oriented approach to 
liquidity supervision, utilizing directionally applicable lessons from the South Korean 
example while considering the structural features present in Morocco. 

2. Literature Review 

2.1. Conceptual Foundations of Bank Liquidity 

The ability of banks to make good on all the promises they've made, without going 
bankrupt, is known as bank liquidity. Bank liquidity refers to the amount of money 
available to banks at any time to pay off creditors. Funding liquidity relates to an 
institution's access to sufficient funds to cover short-term commitments while 
maintaining the ability to operate and avoid insolvency. Market liquidity pertains to 
an institution's ability to quickly sell assets without causing significant declines in 
asset prices. Understanding both funding and market liquidity is important because 



 

  219Liquidity Architecture and Regulatory Resilience under Basel III: …           

the lack of one can undermine the other; i.e., if an institution lacks sufficient funding 
liquidity, it will have difficulty making markets and the subsequent loss of market 
liquidity could cause large price changes, which would increase overall systemic risk 
[3]. 
Classical theories of financial intermediation view banks as creating liquidity by 
converting illiquid, long-lived assets into liquid, short-lived claims held by depositors. 
This liquidity creation benefits depositors, but it also makes banks inherently fragile 
because illiquid assets back claims that can be withdrawn quickly. When depositors 
lose confidence in a bank due to a decline in the quality of its assets, they may 
withdraw their funds, potentially triggering a bank run [1]. 
In a more complete model of banking, researchers use general equilibrium models to 
study the impact of incomplete markets and correlated shocks on liquidity. 
Incomplete markets refer to the inability of some borrowers to obtain financing 
through traditional channels. Correlated shocks refer to events that occur 
simultaneously in multiple parts of the financial system. General equilibrium models 
allow researchers to study how liquidity shortages can be transmitted from one bank 
to another and how one shock can cause a cascade of failures throughout the financial 
system [2]. 
A key aspect of banking is the inherent conflict between the need for banks to be 
resilient and the desire for them to be efficient. To achieve resilience, banks must 
maintain substantial amounts of high-quality liquid assets, stable funding sources, and 
(where relevant) contingency funding arrangements. While these buffers increase the 
capacity to absorb shocks, they impose costs through forgone earnings and constraints 
on lending and investment activities. Conversely, insufficient buffers can temporarily 
raise profitability but increase reliance on favorable refinancing conditions, asset sales 
at depressed values, and exposure to contagion. Therefore, effective liquidity 
management requires finding the optimal liquidity buffer that balances maximizing 
profitability and minimizing risk [2]. 
This study adopts a liquidity configuration perspective in which bank resilience 
depends not only on liquidity levels but on the structural interaction between liquidity 
buffers, maturity transformation, and funding stability. In doing so, we develop a 
configuration approach to liquidity that differentiates Basel III compliance (meeting 
regulatory ratios) from the underlying liquidity architecture (the balance-sheet 
structure and interactions that shape resilience under stress). 
These theoretical foundations require a detailed examination of banks' liquidity 
structures. Such studies must distinguish among funding, market, and transformation 
mechanisms to understand how banks' regulatory requirements (e.g. Basel III) 
influence their vulnerability to financial shocks and the stability of the broader 
financial system. 

2.2. Liquidity Structure Measures (L1, L2, L3) 

A comparative study of bank liquidity based on detailed data from the balance sheet 
of the bank helps understand which aspects of the bank's resilience (the ability to 
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recover quickly), how intense the banking business is (the degree of lending and 
deposits), and how vulnerable to sudden funding problems the bank is. 
The three components of this study are L1 (liquid assets / total assets), L2 (loans / 
deposits) and L3 (liquid assets / deposits). These three elements form a consistent 
model of a bank's liquidity profile and provide an overview of its individual elements 
and their relationship to one another, going beyond the general performance 
indicators. 
L1 (liquid assets / total assets) determines the portion of cash and other liquid assets 
available at all times for sale, held by the bank (and thus usable to satisfy any 
immediate or rapid liquidity needs of the bank) relative to the total amount of money 
in circulation for the bank. As such, L1 is considered as a surrogate of the buffer of 
liquidity of the bank and of its ability to absorb unexpected outflow of funds or 
shocks to the value of the bank's assets without selling assets too quickly. Generally, 
empirical studies of bank stability and liquidity risk interpret L1 values above average 
as a sign of lower liquidity risk and of the bank's better capacity to absorb shocks, and 
therefore, as a result of the regulatory focus after the crisis on strong holdings of 
liquid assets [9, 12, 13]. 
As such, L1 is consistent with the principles of the Liquidity Coverage Ratio in the 
Basel III framework, while being sufficiently simple to allow cross-country 
comparisons over time using a panel of countries. 
L2 (Loans / Deposits) represents the level of maturity mismatch resulting from the 
bank financing its illiquid loan portfolio through deposits. When L2 is high it means 
that a large volume of illiquid loans are financed by deposits. Therefore, there is a 
higher risk that when deposits are withdrawn, or cannot be rolled-over, the bank will 
face a liquidity problem. This is particularly relevant when comparing financial 
systems that rely heavily on wholesale funding versus those that rely more heavily on 
retail deposits. This dimension of liquidity risk is closely related to theoretical 
arguments regarding liquidity creation and vulnerability under incomplete markets. 
L3 (liquid assets / deposits) provides an indication of the protection offered to the 
bank against short-term funding shocks, representing the percentage of potentially 
unstable deposits covered by liquid assets that can be sold quickly. The higher the L3, 
the lower the probability that a withdrawal of deposits results in a sale of assets at low 
price and/or a need for the bank to borrow in an emergency situation. Conceptually, 
L3 completes the concept of L1 by conditioning the buffer of liquidity of the bank on 
the primary funding source which may trigger a run on the bank, and is consistent 
with the structural liquidity requirements (such as the Net Stable Funding Ratio) 
introduced by regulators. 
Therefore, the combination of L1, L2 and L3 constitutes a coherent set of liquidity 
structure indicators: L1 measures the strength of the buffer, L2 measures the level of 
maturity transformation and associated risks, and L3 measures the link between the 
buffer and potential fragile funding. Therefore, examining them simultaneously 
enables a thorough evaluation of the impact of regulatory changes and market 
structures on banks' liquidity profiles in different jurisdictions. 
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2.3 Basel III Liquidity Standards and Supervisory Frameworks 

Basel III introduced a number of quantitative and qualitative standards for liquidity 
that are intended to limit banks' ability to engage in excessive maturity transformation 
and to limit systemic vulnerabilities associated with liquidity. The Liquidity Coverage 
Ratio (LCR) and the Net Stable Funding Ratio (NSFR) represent two of the key 
quantitative standards that underpin these requirements. The LCR will require banks 
to have a sufficient stock of High Quality Liquid Assets (HQLAs) to meet the net 
cash outflow needs over a thirty day stress period. A minimum ratio of 100 percent 
must be maintained by all banks at all times. These requirements provide banks with 
an incentive to develop larger and more robust liquidity buffers and to improve their 
cash flow forecasting and modelling capabilities (Basel Committee on Banking 
Supervision, 2013). The NSFR is designed to complement the LCR by providing 
additional discipline on banks' ability to fund themselves through stable means over a 
one year time horizon. Banks must ensure that the amount of stable funding they have 
available is at least equal to the amount of stable funding they require to avoid 
developing structural imbalances in their funding bases and to encourage banks to 
shift from relying upon short term wholesale funding towards utilizing more stable 
funding sources such as term funding, stable deposits and more aligned funding and 
asset maturities. 
In addition to serving as prudential constraints on banks, these standards are intended 
to serve as behavioral drivers of banks' portfolio choices, funding profiles and risk 
management practices. To achieve these objectives, the standards will tie compliance 
to specific aspects of banks' balance sheet compositions. For example, by making the 
holding of HQLAs more attractive than engaging in long term illiquid lending or 
trading activities, banks can be encouraged to build up their reserves of HQLAs. 
Studies have shown that strengthening liquidity requirements results in reduced 
measured liquidity risk and reallocation effects (e.g., an increase in the holdings of 
safe assets, a possible decrease in lending and a transfer of risk to less regulated 
sectors) which highlight the importance of proper calibration and ongoing 
supervision[13]. In addition to providing discipline based upon the quantity of 
liquidity held by banks, the public disclosure of banks' LCR and NSFR scores will 
introduce market discipline based upon banks' liquidity profiles. 
In addition to the use of ratios, regulatory agencies are increasingly using internal 
process-based assessments of the credibility and robustness of banks' liquidity 
strategies. The Internal Liquidity Adequacy Assessment Process (ILAAP) provides a 
framework for banks to formally assess whether their liquidity risk management 
practices, funding structures, risk appetite and contingency planning tools are 
consistent with their business models and stress scenarios. The Supervisory Review 
and Evaluation Process (SREP) is used to review the quality of ILAAP, the adequacy 
of banks' governance arrangements, data and methodologies and the regulatory 
agency may also establish institution specific liquidity guidelines or add-on 
requirements if it identifies deficiencies. Stress testing and contingency funding plans 
are additional elements of this framework and require banks to model the impact of 
severe but plausible shock events (e.g., wholesale funding dries up, credit spreads 
spike, etc.) and to identify reasonable backup plans (e.g., collateral mobilization, 
access to central bank facilities, etc.). 
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It is anticipated that the implementation of these standards will systematically alter 
the liquidity structure indicators L1, L2 and L3. More stringent LCR requirements 
and credible ILAAP frameworks will lead to a higher proportion of liquid assets in 
banks' total assets which will result in higher levels of L1 and greater flexibility in the 
way banks manage their balance sheets. NSFR-related incentives will discourage 
excessive growth in loan portfolios relative to deposits, and therefore will help 
moderate upward pressures on L2 in cases where funding does not stabilize 
accordingly. Ultimately, the combination of an increase in the level of HQLA and a 
more stable funding profile should contribute to an increase in L3 by creating a 
deeper pool of liquid assets to protect against short-term funding stresses. As such, the 
liquidity standards and supervisory processes established under Basel III are not 
simply static thresholds; rather they will influence banks' strategic decisions regarding 
the composition of their portfolios, their funding structures and the design of their risk 
management systems, and therefore will affect the observed configuration of L1-L2-
L3 across jurisdictions. 

2.4 Empirical Evidence on Liquidity Structures 
Studies concerning the empirical analysis of bank liquidity structures have established 
various influences of regulation, bank characteristics, market power, and macro-
financial factors upon bank balance-sheet liquidity ratios as well as various 
combinations thereof, including liquid assets to total assets (L1), loans to deposits 
(L2), and liquid assets to deposits (L3). The convergence of research findings from 
developed and developing countries has established a number of empirically-
supported, stylized facts that provide a basis for assessing the comparative 
performance of Moroccan and South Korean banks subject to Basel III-oriented 
regimes. 
Regulatory-induced changes in liquidity requirements have been shown to be 
positively correlated with increases in banks' liquidity buffers and the stability of their 
funding sources. Cross-national evidence from the Organization for Economic 
Cooperation and Development (OECD) has demonstrated that binding or prospective 
liquidity regulations encourage banks to expand their holdings of liquid assets and 
utilize stable funding mechanisms, thus increasing L1 and L3[14]. Additionally, post-
liquidity coverage ratio (LCR) analyses of data collected from the U.K. and other 
developed economies demonstrate that there exists an ongoing realignment of the two 
sides of the balance sheet — substitution towards higher quality liquid assets and 
more stable deposits — at the expense of decreased loan growth and liquidity creation 
which translates into upward pressure on L1 and L3 and reduced capacity to grow L2 
unless funded stably[7, 8]. Similar patterns were also identified in emerging markets 
where the implementation of Basel III induced banks to strengthen their use of deposit 
funding and the term structure of their funding, however, limited development of the 
long-term funding mechanism limits the ability of these banks to adjust[11]. 
Bank-specific characteristics including bank size, capitalization, and market power 
determine the structure of liquidity in ways that vary by bank. Larger and 
systemically significant banks typically generate more liquidity and engage in more 
extensive maturity transformation than smaller banks and frequently operate with 
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lower shares of liquid assets relative to total assets and higher L2 values, due to their 
diverse funding base and reliance on government support[4]. Capitalized banks in 
general have greater flexibility to retain liquidity buffers without jeopardizing future 
loan growth and empirical evidence demonstrates a complementary relationship 
between strong capital positions and prudent liquidity management practices among 
banks in the United States and Europe[8]. Increased market power in deposit markets 
typically corresponds with more stable, less costly core funding which enables 
dominant banks to fund themselves using less liquid funds (i.e., lower L1, L3); 
conversely, less capitalized banks facing increased competitive pressures or less 
robust franchise bases are more likely to hold larger amounts of liquidity to mitigate 
potential risks. 
Macroeconomic variables have been found to produce a pronounced cyclic effect. 
Research on European and Central/Eastern European banks has indicated that 
liquidity ratios decrease during periods of economic expansion as the demand for 
credit increases and banks convert more deposits into loans (increasing L2 and 
decreasing L1 and L3); conversely, during times of crisis, liquidity ratios increase as 
banks rebuild their liquidity buffers and reduce their leverage[10, 15]. Similarly, 
evidence from MENA banks indicates that heightened liquidity and credit risk, weak 
macroeconomic conditions, and external or political shocks correspond with 
conservative liquidity structures, and therefore reinforce the stabilizing role of higher 
L1 and L3 in promoting bank resiliency[9]. 
The comparative study of advanced economies (United States, European Union, 
South Korea) with emerging economy banking systems (MENA, Sub-Saharan Africa, 
some parts of Asia) highlights that the transmission of Basel III-style standards is 
influenced by differences in market depth and funding mechanisms. Wholesale-
dependent, market-based systems exhibit more significant regulatory effects on L1–
L3 through changes in their security portfolios and term funding; conversely, deposit-
reliant, bank-based systems  respond primarily to core deposits and additional liquid 
asset buffers. These differences justify a structured comparative analysis of liquidity 
configurations (L1, L2, L3) of Moroccan and South Korean banks to understand how 
institutional, regulatory, and macro factors jointly affect the liquidity resilience of 
these banks. 

2.5 Positioning and Hypotheses / Propositions 
The comparison between Moroccan and South Korean banking systems is based on 
the different implementations of Basel III liquidity reform; timeframes for its 
implementation; how strictly each was implemented; and the differences in their 
funding models and market development. It can be assumed that earlier and stricter 
implementation of the Liquidity Coverage Ratio (LCR), Net Stable Funding Ratio 
(NSFR), and supervisory procedures related to liquidity will lead to more systematic 
optimization of liquid asset portfolios by the risk profile of South Korean banks 
compared to Morocco's progressive and bank-based approach to implementing these 
reforms, which would likely result in a more gradual build up of the banks' liquidity 
buffers. 
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Hypothesis H1 suggests that there is a greater degree of calibration in South Korean 
banks’ Liquid Asset to Total Assets (L1) ratio compared to Moroccan banks; this 
reflects a greater degree of alignment with regulatory standards and internal risk 
appetite assessments of banks, along with the disciplinary influence of market forces 
resulting from the more advanced Basel III regulations adopted by South Korea[7]. 
Hypothesis H1 also suggests that the L1 ratio for South Korean banks will be less 
dispersed and cluster closer to regulatory compliant target ranges than those found 
among Moroccan banks. 
Hypothesis H2 asserts that Loan-to-Deposit (L2) ratios are more constrained and 
diversified in South Korea, while they remain largely deposit driven in Morocco. The 
expectation is that the availability of more extensive capital markets in South Korea 
and greater access to long-term funding vehicles will reduce South Korean banks' 
reliance on short-term maturity transformation through deposits and provide more 
balanced liability structures than their counterparts in Morocco. It is further 
anticipated that the structurally deposit reliant nature of the Moroccan financial 
system will increase the sensitivity of L2 to domestic savings rates and competitive 
pressure in Morocco. 
Hypothesis H3 presents the argument that the Liquid Asset to Deposits (L3) 
configurations employed by the two sets of banks represent fundamentally different 
liquidity transformation and depositor protection strategies. South Korean banks are 
anticipated to achieve higher or more actively managed L3 ratios, as an integral 
component of their formalized liquidity risk management frameworks, than are the 
banks of Morocco. Conversely, it is anticipated that the banks of Morocco will 
employ more conservative forms of intermediation practices; rely upon implicit 
expectations of government support to protect depositors; and utilize central bank 
facilities to instill confidence in depositors regarding the safety of their deposits. 

3. Methodology 

3.1. Research Design 

A comparative quantitative design using bank level panel data from Morocco and 
South Korea for the period 2004-2022 will be used to examine how banks' liquidity 
levels changed during the implementation of the Liquidity Coverage Ratio (LCR) and 
Net Stable Funding Ratio (NSFR), which were rolled out as part of the Basel III 
liquidity requirements. Since this time frame corresponds with the full rollout of the 
LCR and NSFR as well as the gradual phase-in of these regulations, it will enable the 
evaluation of the degree to which regulators and other structural aspects of banks' 
operations impact the observed changes in L1, L2 and L3 for banks in Morocco and 
South Korea. This study relies on descriptive and comparative panel evidence rather 
than causal econometric estimation. The objective is to identify structural liquidity 
configurations rather than estimate causal determinants. 
Using a balanced or quasi-balanced panel of all listed and systemically important 
banks in each country will allow for an appropriate degree of comparability among 
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the sample observations in terms of reporting quality, accounting standards, and 
supervisory reporting. As a result of focusing on only the largest and listed banks in 
each country, there should also be less measurement error due to the fact that these 
banks are required to report financial information on a regular basis using 
standardized formats, which have been audited by third parties, and are available for 
public scrutiny. This type of design is particularly useful when comparing banks 
across countries, as variations in transparency and regulatory oversight may otherwise 
lead to biased estimates regarding the behavior of banks' liquidity levels. 
The use of a panel design allows for the examination of both within-bank and 
between-banks variation in the liquidity levels of banks in Morocco and South Korea. 
It is therefore possible to account for individual bank-specific factors and common 
factors affecting the liquidity levels of all banks in both countries through the use of 
bank fixed effects and time effects in the model specification. The methodologies 
considered in this study are conventional techniques for analysing relationships in 
panel data and are well suited to documenting the association between the 
determinants of liquidity and the liquidity levels themselves, even in the presence of 
heterogeneity and limited dynamics in the data [16, 17]. 

3.2. Data and Sample Selection 

The empirical analysis is based on a purposive sample of banks from Morocco and 
South Korea designed to ensure cross-country comparability, transparency, and 
consistency over the 2004–2022 period. Cross-country comparability is ensured 
through reliance on audited IFRS-based financial statements. Inclusion is restricted to 
commercial banks that (i) are listed or systemically important, (ii) publish complete 
audited annual reports with sufficient disclosure to construct L1, L2, and L3, and (iii) 
operate under the respective national Basel III implementation frameworks 
throughout most of the sample window. Institutions with highly specialised business 
models (e.g., pure development banks, policy banks, or narrowly focused investment 
entities) are excluded where their balance-sheet structure is not comparable to 
universal or commercial banks. Entities undergoing major restructuring, mergers, or 
resolution are treated with appropriate adjustments or excluded if continuity of series 
cannot be guaranteed. The final dataset covers 11 banks (6 Moroccan and 5 South 
Korean), yielding 169 bank-year observations in the panel. 
Reliance on listed and major banks is primarily motivated by data reliability. These 
institutions are subject to stricter reporting, external auditing, and market discipline, 
which enhances the accuracy of liquidity ratios and reduces biases arising from 
opaque or incomplete disclosures. Focusing on this segment also aligns with the 
systemic relevance of liquidity structures, as these banks represent a substantial share 
of total assets and play a central role in the transmission of Basel III liquidity 
standards. 
In this regard, the study retains the five major Korean commercial banks—KB 
Kookmin, Shinhan, Hana, Woori, and NH NongHyup—because they are listed and 
systemically important institutions that publish complete, audited annual reports with 
sufficient disclosure to construct L1, L2, and L3 under the national Basel III 
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implementation framework. This purposive restriction enhances cross-country 
comparability, transparency, and consistency over time, while excluding specialized 
institutions whose balance-sheet structures are not comparable to 
universal/commercial banking models. Moreover, these banks represent the core of 
Korea’s banking sector and are documented individually in the dataset used for the 
comparative tables and figures in this study. 
3.3.Variables and Measurements 
The study operationalizes bank liquidity through three complementary ratios (L1, L2, 
and L3) capturing distinct yet interrelated dimensions of liquidity structure and risk 
exposure. Because LCR and NSFR data are not consistently available for the full 
sample period and across banks, structural ratios provide a comparable and 
theoretically grounded proxy. 

 L1 (Liquid Assets / Total Assets) measures the proportion of high-quality 
liquid assets relative to total assets, representing the prudential liquidity 
buffer and balance-sheet flexibility. It reflects the capacity to absorb liquidity 
shocks without fire sales or external assistance. Consistent with the liquidity 
coverage logic of Basel III, higher L1 values indicate stronger short-term 
resilience and asset-side preparedness [12]. 

 

 L2 (Loans / Deposits) captures the degree of intermediation intensity and 
maturity transformation funded by the deposit base. A higher L2 suggests 
greater conversion of deposits into illiquid loans, implying elevated liquidity 
risk exposure if funding sources are volatile or concentrated. Lower values 
denote conservative lending and enhanced liquidity coverage, aligning with 
stable funding principles under the Net Stable Funding Ratio [8]. 

 

 L3 (Liquid Assets / Deposits) measures the extent to which the deposit base 
is covered by liquid assets. This ratio combines funding-side exposure with 
asset-side buffers, serving as a key indicator of short-term liquidity stress 
resistance [9]. 

 

All three ratios are computed annually using data from audited financial statements 
and expressed as percentages for comparability across banks and jurisdictions. 

4. Results 

4.1 Descriptive Analysis of Liquidity Structures  
4.1.1 Dispersion, interbank heterogeneity 
To complement level comparisons, the descriptive analysis reports dispersion metrics 
for each liquidity structure ratio (L1–L3) using the full panel. Specifically, we 
compute the standard deviation and the coefficient of variation over bank-year 
observations, and interbank dispersion, measured as the cross-sectional standard 
deviation across banks within each year and then averaged over time (for South 
Korea, interbank dispersion is computed over years with at least two banks observed). 

Table 1. Dispersion indicators (panel-based) 
Country Ratio Mean Std. CV AvginterbankSD Years with ≥2 
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Morocco L1 18.60
Morocco L2 95.22
Morocco L3 27.97

South 
Korea 

L1 20.99

South 
Korea 

L2 102.26

South 
Korea 

L3 29.00

Source.Author’s computation
 

The dispersion indicators reveal marked cross
heterogeneity of liquidity structures. In Morocco, dispersion is substantial, 
particularly for L3, which exhibits the highest variability (SD = 35.57; CV = 1.27) 
and a high average in
how liquid-asset buffers cover the deposit base. L2 also shows sizable dispersion (SD 
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Sources. Author’s calculation based on publicly disclosed audited financial 
statements of Moroccan banks
A cross-institutional comparison reveals important differences in liquidity strategies. 
CDM and BMCI maintain comparatively higher L
period, suggesting stronger liquidity coverage and more conservative asset allocation. 
Conversely, BCP and CIH display persistently lower liquid asset ratios, revealing 
greater dependency on less liquid asset structures. BO
exhibiting moderate liquidity levels, demonstrate a marked decline after 2015, with 
BOA reaching near-zero liquidity buffers during 2019
exposure to short-term refinancing pressures during that period.

 
Figure 2. Evolution of L1 for Major South Korean Banks (2005

Author’s calculation based on publicly disclosed audited financial 
statements of Moroccan banks 

institutional comparison reveals important differences in liquidity strategies. 
CDM and BMCI maintain comparatively higher L1 values throughout the observed 
period, suggesting stronger liquidity coverage and more conservative asset allocation. 
Conversely, BCP and CIH display persistently lower liquid asset ratios, revealing 
greater dependency on less liquid asset structures. BOA and AWB, while initially 
exhibiting moderate liquidity levels, demonstrate a marked decline after 2015, with 

zero liquidity buffers during 2019–2020, indicating a high 
term refinancing pressures during that period. 

Evolution of L1 for Major South Korean Banks (2005–2022) 

institutional comparison reveals important differences in liquidity strategies. 
1 values throughout the observed 

period, suggesting stronger liquidity coverage and more conservative asset allocation. 
Conversely, BCP and CIH display persistently lower liquid asset ratios, revealing 

A and AWB, while initially 
exhibiting moderate liquidity levels, demonstrate a marked decline after 2015, with 

2020, indicating a high 

Source. Author’s computation based on publicly disclosed audited financial 
statements of South Korean banks

The liquidity ratios (L1 ratios) of Major South Korean Banks remain generally 
consistent from 2005 through 2022 (as can be seen in figure 2), and continue to 
exceed International Regulatory Minima throughout this time frame. The L1 Ratio for 
most South Korean banks fluctuates moderately within a very narrow range (0.20
0.25) due to global and local economic cycles; the overall consistency of these ratios 
indicate that there is a substantial stock of High Quality Liquid Assets (HQLA) 
compared to total bank a
liquidity reserves. The consistency of the ratios also reflects the fact that many South 
Korean banks were among the first to adapt to Basel III Liquidity Requirements 
(which were part of the financial 
crisis of 2008). 
There are some differences between individual banks in South Korea, however, they 
do not necessarily represent structural differences. Specifically, Shinhan Bank and 
Hana Bank have consiste
the most conservative asset/liability mixes. Conversely, KB Kookmin Bank's L1 

Author’s computation based on publicly disclosed audited financial 
statements of South Korean banks 

The liquidity ratios (L1 ratios) of Major South Korean Banks remain generally 
consistent from 2005 through 2022 (as can be seen in figure 2), and continue to 
exceed International Regulatory Minima throughout this time frame. The L1 Ratio for 

ean banks fluctuates moderately within a very narrow range (0.20
0.25) due to global and local economic cycles; the overall consistency of these ratios 
indicate that there is a substantial stock of High Quality Liquid Assets (HQLA) 
compared to total bank assets and that each bank appears to maintain 
liquidity reserves. The consistency of the ratios also reflects the fact that many South 
Korean banks were among the first to adapt to Basel III Liquidity Requirements 
(which were part of the financial reform agenda established following the financial 

There are some differences between individual banks in South Korea, however, they 
represent structural differences. Specifically, Shinhan Bank and 

Hana Bank have consistently displayed the largest L1 Ratios and therefore 
the most conservative asset/liability mixes. Conversely, KB Kookmin Bank's L1 

Author’s computation based on publicly disclosed audited financial 

The liquidity ratios (L1 ratios) of Major South Korean Banks remain generally 
consistent from 2005 through 2022 (as can be seen in figure 2), and continue to 
exceed International Regulatory Minima throughout this time frame. The L1 Ratio for 

ean banks fluctuates moderately within a very narrow range (0.20-
0.25) due to global and local economic cycles; the overall consistency of these ratios 
indicate that there is a substantial stock of High Quality Liquid Assets (HQLA) 

 adequate 
liquidity reserves. The consistency of the ratios also reflects the fact that many South 
Korean banks were among the first to adapt to Basel III Liquidity Requirements 

reform agenda established following the financial 

There are some differences between individual banks in South Korea, however, they 
represent structural differences. Specifically, Shinhan Bank and 

ntly displayed the largest L1 Ratios and therefore may have 
the most conservative asset/liability mixes. Conversely, KB Kookmin Bank's L1 



          229Liquidity Architecture and Regulatory Resilience under Basel III: …   

Ratio improved gradually beginning in 2017, which coincided with an increase in its 
funding strategies and an enhancem
and Woori Bank have had lower L1 Ratios historically, however, both banks' L1 
Ratios have trended upwards since the end of 2019, 
reinforced their liquidity positions in respons
Comparing the two countries in Figures 1 & 2 highlights a significant divergence in 
the approaches taken by Moroccan and South Korean banks to manage their liquidity. 
In particular, the L1 Ratios of Moroccan banks h
2004 through 2022 (see Figure 1); specifically, the L1 Ratios for several of the large 
banks in Morocco (BOA, AWB, BCP) have fallen significantly after 2010. This 
decline in L1 Ratios reflects an increasingly expansionary gr
balance sheet of each of these banks, combined with an increasing reliance on 
liquidity transformation to meet the needs of those growing assets, thus leaving the 
banks potentially more exposed to shocks in times of stress. On the oth
Ratios of South Korean banks have been consistently higher and more stable than 
those of Moroccan banks, with a relatively small amount of variation between the L1 
Ratios of the different banks in South Korea. Additionally, the L1 Ratios fo
Kookmin Bank and Woori Bank have continued to improve since the end of 2018.

4.1.3. evolution of L2 ratio in Moroccan banks and south Korean banks

As presented in Figure 3, Moroccan banks display heterogeneous patterns in their 
loans-to-deposits ratio (L2), reflecting varying degrees of liquidity transformation and 
funding behaviors. Overall, most institutions maintain L2 values close to or slightly 
above unity (L2 ≈ 1), which suggests that lending activity is largely funded by 
deposits. However, several banks exhibit significant deviations from this equilibrium. 
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Source. Author’s calculation based on publicly disclosed audited financial statements 
of Moroccan banks 

The evolution of the sector suggests that post
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ratios. The patterns in Figure 3 therefore highlight the persistent challenge of 
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As illustrated in Figure 6, the deposit liquidity coverage ratio (L3) of the 
Korean banks follows a predominantly steady and moderate trajectory over the 2005
2022 period. L3 values for the sampleremainwithin a relativelynarrow band of 
approximately 0.25 to 0.35, reflecting a broadlybalanced
managingliquidity buffers againstdepositoutflows. Withinthis range, NH NongHyup 
Bank tends to operate at the lower end, with L3 ratios frequentlyapproaching or 
fallingslightlybelow 0.25, which signals a comparatively thinner liquidity cushion and 
a greater sensitivity to s
somewhat higher L3 levels than NH NongHyup Bank, implying more comfortable 
coverage of deposits by liquid assets while remaining within typical prudential 
thresholds. Notably, short
financial stress (notably 2008
countercyclical liquidity management stance: South Korean banks temporarily 
reinforced their liquidity buffers in order to absorb external market s
preserve confidence in their funding structures.
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assets and, hence, a greater sensitivity to severe deposit withdrawals or market 
disruptions. 
By contrast, South Korean banks have maintained L3 values at a more stable and 
moderately elevated level, generally within a narrow band of 0.25–0.35 over most of 
the 2005–2022 period. This pattern indicates the presence of relatively stable and 
consistently managed liquidity buffers that complement a diversified and stable 
funding base, in line with the spirit of Basel III’s focus on resilient liquidity coverage 
and stable funding structures. While the most recent years point to a slow 
convergence, withMoroccanbanksprogressivelyaligningtheirliquiditycoveragecloser 
to the South Korean benchmark, the evidence still suggests stronger structural 
resilience of Korean banks to refinancing and withdrawal risks. 

4.2 Comparative Patterns: Morocco vs South Korea 
The data presented in Table 1 illustrates a comparative analysis of indicators of 
liquidity structure for major South Korean and Moroccan banks during the period 
evaluated; the analysis allows for an understanding of how both banking systems 
manage the liquidity buffers, credit intermediation functions, and funding stability in 
different environments of finance and regulation. These differences reflect structural 
and institutional factors rather than strictly regulatory compliance. 
As it pertains to L1, which represents the percentage of liquid assets within a bank’s 
balance sheet, South Korean banks demonstrate a higher average level of liquidity 
buffer (0.2115) compared to those found in Moroccan banks (0.1860). The 
implication is that Korean banks possess a larger reserve of liquid and readily 
convertible assets allowing for a better capability to absorb short term liquidity 
shocks. In terms of heterogeneity in Morocco, the banks BMCI and CDM have 
demonstrated L1 levels that exceed the average for all banks in the country; however, 
BCP and CIH are characterized by significantly lower levels of liquidity cushion, 
thus, increasing their vulnerability during periods of stress. Such disparities in L1 may 
be attributed to structural disparities in the funding base, in asset allocation strategies, 
and/or in the degree of regulatory compliance. 

Table2.Comparative Liquidity Structure Indicators (L1, L2, L3) for Major South 
Korean and Moroccan Banks 

  Banks L1 L2 L3 

KB Kookmin Bank 0,200 
1,032 

 0,273 

Shinhan Bank  0,979 0,319 
South Korea Hana Bank 0,230 0,986 0,322 

Woori Bank 0,221 0,998 0,305 

NH NongHyup Bank 0,173 1,044 0,224 

Mean 0,212 1,008 0,289 

BOA 0,172 0,801 0,231 

AWB 0,163 0,836 0,232 
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BCP 0,0985 0,971 0,464 

BMCI 0,287 0,907 0,381 

CDM 0,265 0,923 0,246 

CIH 0,130 1,274 0,124 

Mean 0,186 0,952 0,260 
Source.Author’s computation based on publicly disclosed audited financial 
statements of Moroccan and South Korean banks. 

In reference to L2, which represents the intensity of credit intermediation functions 
through the ratio of total loans to total deposits, South Korean banks display higher 
equilibrium levels (mean 1.0078) and, therefore, transform deposits into loans at an 
optimal rate. This finding is consistent with a well-developed and functioning 
financial market providing an effective mechanism for the allocation of credit while 
also maintaining liquidity stability. In contrast, Moroccan banks display slightly lower 
funding conversion (0.9522 on average); this finding suggests that there are 
limitations to the amount of lending that can occur through a given pool of deposits 
and/or that these banks are employing a more cautious approach to risk management. 
Additionally, CIH demonstrates an elevated L2 value; this indicates that the bank has 
aggressively pursued lending growth in order to expand its presence in real estate 
financing. An excessively high L2 value can lead to an excessive draw-down of 
liquidity reserves if not complemented by stable long-term funding. 
Finally, L3, as depicted in Table 1, demonstrates substantial contrasts between the 
two systems. On average, the L3 ratios for Moroccan banks show a slightly lower 
mean value (0.2797) and greater dispersion across institutions than those of South 
Korean banks. This pattern suggests that, on average, Moroccan banks operate with 
thinner and more heterogeneous liquidity buffers, which may leave some institutions 
more exposed to severe deposit withdrawals or market disruptions than others. 
By contrast, South Korean banks exhibit a marginally higher mean L3 ratio (0.2887) 
and a much tighter dispersion among institutions, indicating more uniformly robust 
coverage of deposits by liquid assets. This configuration is consistent with more 
stable funding bases, supported by deeper capital markets and earlier, stricter 
adherence to Basel III. 
The results illustrated in Table 2 demonstrate that South Korea’s liquidity structure 
suggests stronger structural resiliencethrough relatively higher liquid asset buffers and 
more homogeneous funding patterns, while Morocco shows a more heterogeneous 
configuration in which some banks maintain substantial buffers and others appear 
more exposed to liquidity pressures. Overall, the cross-country differences observed 
in L1–L3 are consistent with differences in market depth, funding mechanisms, and 
institutional settings, rather than being attributable solely to Basel III compliance. 
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5. Discussion 

5.1 Implications for Theory 

The comparative evidence on Moroccan and South Korean banks offers several 
contributions to theories of financial intermediation and liquidity risk management. 
Classical intermediation theory portrays banks as liquidity transformers that accept 
short-term deposits and extend longer-term loans, with liquidity risk arising when this 
transformation becomes excessive [5]. Our results refine this view by showing that 
similar business models can generate very different liquidity profiles depending on 
how banks configure the mix of liquid assets (L1), loan–deposit transformation (L2) 
and deposit coverage by liquid assets (L3). South Korean banks combine relatively 
high and stable L1 with L2 ratios close to unity and moderate L3, illustrating a 
“disciplined” maturity transformation consistent with effective internal liquidity risk 
management. Moroccan banks, in contrast, exhibit thinner and more volatile liquidity 
buffers, higher dispersion in L2 and structurally higher L3 for some institutions, 
indicating that intermediation can be more fragile even when average liquidity levels 
appear acceptable.The findings support a shift from ratio compliance toward liquidity 
architecture supervision. 
The findings also speak to liquidity risk management theory by underscoring that 
institutional and regulatory environments shape not only the level but the 
configuration of liquidity [6]. Basel III is often theorized as imposing uniform 
constraints through the LCR and NSFR [18]. Yet the evidence suggests that in a 
context of deep, diversified capital markets and strong supervisory capacity (South 
Korea), these standards are internalized as a coherent liquidity architecture. In a bank-
dominated system with shallow markets and more gradual implementation 
(Morocco), the same global rules translate into partial adjustments: some banks 
improve L3, others compress L1 or L2, resulting in heterogeneous and sometimes 
fragile configurations. 

5.2 Policy Implications 

For Morocco, the evidence suggests that liquidity policy should focus less on simple 
ratio compliance and more on configuration and resilience. The combination of thin 
L1 buffers, volatile L2 and elevated L3 for some banks calls for more risk-sensitive 
calibration of liquidity buffers: institutions with aggressive loan growth or higher 
wholesale funding should be required to hold larger stocks of high-quality liquid 
assets and operate within tighter L2 limits. At the same time, policy should encourage 
funding diversification, reducing dependence on short-term or concentrated deposits. 
This implies incentives for longer-term instruments (bonds, covered bonds, well-
regulated securitizations), stronger retail deposit franchises, and the development of 
domestic institutional investors. These measures are closely linked to deepening 
capital markets which can provide alternative, more stable refinancing channels. 
For South Korean banks, the paper’s evidence points to resilience built into day-to-
day balance-sheet choices rather than superficial ratio compliance. First, L1 buffers 
are both higher and remarkably stable, most banks keep L1 in a narrow 0.20–0.25 
band over 2005–2022, signaling disciplined accumulation of high-quality liquid assets 
and early alignment with Basel III, with Shinhan and Hana persistently at the upper 
end and KB Kookmin improving after 2017. Second, L2 (loans/deposits) is kept near 
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unity and declines after 2010, indicating tighter maturity transformation and a funding 
mix anchored in deposits consistent with NSFR discipline. Third, L3 (liquid 
assets/deposits) is stable in a moderate 0.25–0.35 range, with brief countercyclical 
spikes during stress (2008–09; 2020–21), and with NH NongHyup typically at the 
lower end. Finally, Korean banks internalize liquidity costs and constraints into 
portfolio and funding choices, so that resilience emerges endogenously from business 
models, not just from meeting regulatory floors.  
For other emerging market economies, South Korea’s experience offers directional 
lessons rather than a template. Its relatively robust liquidity configuration reflects not 
only early Basel III adoption but also careful sequencing: improvements in 
supervisory capacity, data infrastructure and market depth accompanied tighter 
standards. EMEs should therefore adapt LCR/NSFR requirements to local conditions, 
ensuring that supervisory authorities have sufficient analytical resources and that 
market infrastructure can support shifts toward more stable funding. Liquidity 
regulation is thus most effective when embedded in a broader institutional strategy 
that aligns banks’ business models with sustainable levels of liquid assets, stable 
funding and prudent maturity transformation. 

5.3 Limitations 
This study has several limitations that should be acknowledged when interpreting the 
results. First, the analysis is restricted to a subset of listed or major banks in each 
country. While these institutions account for a large share of banking assets, they may 
not fully represent the behavior of smaller, specialized or non-listed banks, which 
could display different liquidity patterns and risk profiles. 
Second, the study relies on ratio-based proxies (L1, L2, L3) constructed from publicly 
disclosed financial statements. These indicators inevitably compress complex 
balance-sheet structures into simplified measures and are sensitive to accounting 
conventions, aggregation choices and data availability. In addition, the study does not 
use bank-level LCR/NSFR series because such data are not consistently available 
across banks and for the full sample period. Alternative metrics, for example, maturity 
ladders, contractual cash-flow gaps or market-based liquidity indicators, could yield a 
more nuanced view of liquidity risk. 
Third, the econometric specification does not explicitly incorporate institutional and 
structural variables such as the quality of supervision, the degree of state ownership, 
deposit insurance design, or the depth of money and capital markets. These factors are 
discussed qualitatively but not modelled directly, which may bias or attenuate 
estimated relationships. Moreover, the analysis does not explicitly control for macro-
financial conditions (e.g., monetary policy stance, GDP growth, inflation, or financial 
stress), which may also shape liquidity structures over time. 
Finally, the paper does not claim any causal identification. The analysis is based on 
descriptive statistics and comparative evidence for Moroccan and South Korean 
banks, which document robust patterns in liquidity structures across time and 
institutions. However, these patterns may still reflect unobserved factors and reverse 
causality that cannot be fully disentangled with the available data and design. The 
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results should therefore be interpreted as informative correlations and stylised facts 
rather than definitive causal effects. 
Results are context-specific and should not be generalized without considering 
financial structure and regulatory capacity. Future research could extend the 
comparison to additional emerging economies, integrate institutional and macro-
financial variables more explicitly, and examine dynamic adjustments in liquidity 
structures in the post-COVID period. 
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