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BANKING & FINANCE | RESEARCH ARTICLE

Do income diversification and capital adequacy 
affect liquidity creation? A case study of 
commercial banks in Kenya
Dennis Muchuki Kinini1*, Kennedy Nyabuto Ocharo2 and Peter Wang’ombe Kariuki3

Abstract:  The paper investigates how income diversification and capital adequacy 
affect the liquidity creation of banks in Kenya. We employed unbalanced panel data 
from 36 commercial banks from 2001 to 2020. We extracted data from published 
banks’ financial reports and statements. The study used the broad and narrow 
measures to measure liquidity creation. Owing to the persistent nature of liquidity 
creation, we used a dynamic panel model and a two-step system Generalized 
Method of Moments (SYS GMM) in the analysis. The findings suggest a positive 
linkage exists between income diversification and the liquidity creation of commer
cial banks, implying that well-diversified banks have a high level of liquidity creation 
and vice versa. However, the study discovered a negative relationship between 
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capital adequacy and liquidity creation, supporting the financial fragility-crowding 
out hypothesis. Consequently, the study suggests that the diversification drive in 
banks must be reinforced to enhance their liquidity creation. Additionally, due to the 
tradeoff between capital adequacy and liquidity creation, an optimal level of capital 
is required to provide a buffer against shocks without negatively impacting liquidity 
creation, a crucial channel through which banks contribute to the economy.

Subjects: Economics; Finance; Business, Management and Accounting; 

Keywords: income diversification; capital adequacy; liquidity creation; economic growth; 
GMM

JEL classification: G02; G21

1. Introduction
Liquidity creation is a critical function of banks. According to the modern theory of financial 
intermediation, banks play two significant economic roles, namely, creating liquidity and trans
forming risks (Berger & Sedunov, 2017). Liquidity creation is fundamental for a well-functioning 
and stable financial system, macroeconomic outcomes, and economic growth, as posited by 
Davydov et al. (2021). Banks use two ways to create liquidity. First, banks create liquidity on 
their balance sheet by using relatively liquid liabilities, such as demand deposits, to finance 
relatively illiquid assets, such as long-term loans (El-Chaarani et al., 2023). Secondly, they create 
liquidity from off-balance sheets, which offer loan commitments and liquid funds claims, such as 
standby letters of credit (Berger & Bouwman, 2009). Although the role of banks in liquidity creation 
is critical, empirical investigation of liquidity creation has only become prevalent recently following 
the development of a novel metric by Berger and Bouwman (2009). Furthermore, income diversi
fication is crucial in the banking sector, as it strengthens the banking foundation, making liquidity 
creation more robust, as highlighted by Toh et al. (2020). Additionally, as Alshammari (2021) 
emphasized, capital ratios are a critical determinant of liquidity creation in banks. Nonetheless, 
there is still a need to explore empirical evidence on emerging frontier economies, such as Kenya. 
Therefore, this study seeks to offer empirical evidence on the effects of income diversification and 
capital adequacy on the liquidity creation of commercial banks in Kenya.

The importance of diversification in banks is well documented in the literature. The creation of 
liquidity is inevitably affected by income diversification. This allows banks to obtain advantages 
from increased income streams, economies of scale, counteracting volatility, and reduced insol
vency risks (Sinha & Grover, 2021a). Banks that emphasize traditional banking activities generate 
higher liquidity creation than those that prioritize non-traditional banking activities. This is because 
traditional banking adheres to the relationship-oriented model, which links core deposits (highest 
value-added liabilities) to relationship loans (Hoang et al., 2020). A high level of income diversifica
tion within a bank may go hand in hand with a high liquidity creation level, indicating a positive 
correlation between liquidity creation and income diversity. Conversely, non-traditional activities, 
such as securities brokerage and underwriting, are unrelated to the bank’s fundamental inter
mediation function. Thus, transitioning to more of these activities may decrease liquidity creation 
(Hoang et al., 2020; Hou et al., 2018).

Capital is another critical bank-specific factor that influences liquidity creation. It functions as 
a buffer against adverse situations and potential losses. According to Mohanty and Mahakud 
(2021), capital is essential in supporting various banks’ activities. Capital adequacy measures 
a bank’s internal power and strength to withstand adverse shocks during a crisis. Two conflicting 
hypotheses demonstrate the linkage that exists between capital adequacy and the creation of 
liquidity. The first hypothesis, known as the “risk absorption” hypothesis, suggests that the risk- 
absorbing capability of a bank is improved by a high level of capital, thereby enabling the bank to 
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generate more liquidity. Consequently, a positive correlation emerges between bank capital and 
liquidity creation. Capital buffers are essential since the liquidity creation process exposes banks to 
risks. As liquidity created to total assets increases, the severity and likelihood of incurring losses 
also increase. Banks must liquidate illiquid assets to meet customers’ liquidity demands (Mohanty 
& Mahakud, 2021).

The second hypothesis, the financial fragility-crowding out hypothesis, predicts a negative 
correlation between capital and liquidity creation. According to Berger and Bouwman (2009), this 
hypothesis posits that a bank’s capital leads to a less fragile capital structure, which impedes 
liquidity. For this reason, banks are encouraged to monitor borrowers closely, allowing them to 
extend loans. Adding equity capital makes it challenging for the less fragile banks to conduct 
monitoring and commit themselves, impeding their liquidity creation ability. Additionally, capital 
may impact liquidity creation negatively as it “crowds out” deposits (Sahyouni & Wang, 2022). The 
“financial fragility-crowding out” and “risk absorption” hypotheses are applied differently to each 
bank’s liquidity creation. Thus, the circumstances under which each scenario dominates must be 
determined empirically.

Global liquidity has been observed to be more unstable in developing countries than developed 
nations, as noted by D’avino et al. (2022). In Kenya, a developing country, significant growth has 
been observed in its banking sector, with increased capital reserves and a focus on innovation and 
value addition. Nonetheless, the sector is challenged by factors such as information asymmetry, 
high transaction costs due to interest rate fluctuations, exchange rate variations, changing reg
ulations, and low liquidity levels that constrain banks’ credit creation abilities (Cheruiyot Bett & 
Nasieku, 2022). Despite the rise in minimum deposits, many Kenyan banks struggle to optimize 
their profits due to reduced liquidity creation capacity.

Past studies have investigated the impact of banks’ income diversification on liquidity creation in 
developed economies (see, for instance, Dang, 2020; Hoang et al., 2020; Hou et al., 2018; Sinha & 
Grover, 2021a). Similarly, other studies have examined the connection between capital adequacy 
and the creation of liquidity in developed nations (see, for example, Casu et al., 2019; Chaabouni 
et al., 2018; Distinguin et al., 2013; Evans & Haq, 2021; Fu et al., 2016). However, these studies on 
developed economies may not apply to developing countries because of cultural and regulatory 
differences. However, to our knowledge, limited studies on capital adequacy, income diversifica
tion, and liquidity creation have been done in developing economies (see Hoang et al., 2020; T. Le,  
2019; Toh et al., 2020). In Kenya, a number of studies have been conducted on the relationship 
between diversification, capital and other aspects of commercial banks, such as financial perfor
mance, financial stability, financial distress, working capital, and operating efficiency, but not on 
liquidity creation (see, for instance, Githaiga & Yegon, 2019; Hassan, 2017; Karugu et al., 2018; 
Kirimi et al., 2022; Musyoka, 2017; Nyabaga & Matanda, 2020; Nyaboke Nyanyuki et al., 2022; Tanui 
& Serebemuom, 2021). This study contributes to the literature by filling this gap as it is the first to 
provide a comprehensive analysis of the effect of income diversification and capital adequacy on 
liquidity creation in the context of the Kenyan banking system.

The study also makes a significant contribution as it covers 20 years (2001–2020), a period of 
significant regulatory changes in the banking sector. Among the significant regulatory changes 
are; the introduction of a risk-based supervision framework, continued enhancement of capital 
adequacy, agent banking, and introduction & subsequent removal of the interest rate cap. The 
paper contributes to the literature by evaluating the influence of capital adequacy, in the enhance
ment period, on one of the critical roles of banks, liquidity creation. Additionally, income diversi
fication has taken a central place within the period, especially in the period of interest rate caps. 
The paper also makes a significant contribution by suggesting the most effective measures of 
income diversification and capital adequacy of commercial banks in Kenya. The findings of this 
study can be generalized to provide insights into policy debates in emerging economies with 
similar institutional characteristics. The study is significant as it guides managers and other 
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stakeholders, especially in similar emerging economies, regarding measures that can be taken to 
increase commercial banks’ liquidity creation through capital requirements and diversification.

Consequently, this paper presents a structured approach, with Section 2 providing a literature 
review and hypothesis development. The data and methodology is employed in section 3. The 
empirical findings and discussions are presented in Section 4. Section 5 presents the conclusion 
and policy implications, while Section 6 outlines areas for further studies.

2. Literature review and hypotheses development
There is mixed empirical evidence on the effect of income diversification on liquidity creation. For 
instance, Toh et al. (2020) researched banks in Malaysia from 2001 to 2017 and discovered that 
income diversification positively impacted bank liquidity creation. The study revealed that banks’ 
income diversification functioned as a buffer, ensuring liquidity creation in the face of competition 
and thus increasing the banks’ resilience against various compressions. However, when consider
ing diversification within non-traditional banking activities, Hou et al. (2018) found a positive 
correlation between diversification and liquidity creation in China. Additionally, studies have 
focused on other aspects of diversification, such as its ability to maximize profit, achieve econo
mies of scale, counter volatility, and reduce insolvency risks (Meslier et al., 2014). According to the 
portfolio theory, income diversification in banks is efficient and beneficial, as it reduces idiosyn
cratic and overall risks (Qu, 2019). Commercial banks’ income diversification also improves the risk- 
return frontier by expanding the investment opportunity set (Hou et al., 2018). The modern 
portfolio theory indicates that banks that engage in various sources of income reduce income 
volatility, thereby increasing financial performance over the long term. Furthermore, according to 
Casu et al. (2019), benefits such as reduced risks in the banking sector strengthen the banks’ 
foundation, thereby enhancing the liquidity creation function.

In addition to the direct connection between income diversification and liquidity creation, an 
inverse relationship has been uncovered in various studies. For instance, Dang’s (2020) investiga
tion of commercial banks in Vietnam between 2007 and 2018 discovered that diversification into 
non-traditional banking activities reduced liquidity creation. Similar outcomes were observed for 
Vietnamese commercial banks from 2007–2017 by Hoang et al. (2020). Furthermore, Tran (Hoang 
et al., 2020) and Sinha and Grover (2021b) recorded analogous negative relationships between 
income diversification and the creation of liquidity for large US-holding banks and Indian banks, 
respectively. Dang (2022) also established that Vietnamese commercial banks’ income diversifica
tion increases uncertainties and decreases liquidity creation. Therefore, based on the modern 
portfolio theory’s viewpoint and argument that income diversification decreases income volatility 
and insolvency risks, which fortifies the banking foundation and enhances liquidity creation, we 
hypothesized that; 

H01: Income diversification significantly positively affects the liquidity creation of commercial 
banks in Kenya.

Although empirical literature on bank capital and its influence on different aspects of banks is vast, 
dating many decades, evaluation of its effect on liquidity creation is a recent phenomenon. The 
limited empirical evidence on the effect of capital on liquidity creation is mixed. The risk absorption 
hypothesis states that a high capital level increases the risk-absorbing capability of a bank, which 
increases the ability to create liquidity. Capital buffers are essential since the liquidity creation 
process exposes banks to risks. Most studies have found that capital positively affects banks’ 
liquidity creation, affirming the “risk absorption” hypothesis. In a study of US commercial banks, 
Tran et al. (2016) found a positive bidirectional relationship between liquidity creation and reg
ulatory capital. Similarly, in a study of 14 economies in the Asia Pacific region from 2005–2012, 
Mohanty and Mahakud (2021) found that capital positively influences liquidity creation. More 
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studies have found a positive correlation between capital and liquidity creation (see, for example, 
Evans & Haq, 2021; T. Le, 2019; Zelenyuk et al., 2021).

Other studies have discovered a negative relationship between capital and liquidity creation, 
contradicting the risk absorption hypothesis, thus affirming the financial fragility-crowding out 
hypothesis, which asserts that capital negatively affects liquidity creation. For example, Horváth 
et al. (2014) found that capital negatively affects liquidity creation in a study involving the Czech 
Republic banks. Further, a study by T. Le (2019) in Vietnam from 2007 to 2015 found a negative 
bidirectional relationship between capital and liquidity creation. Many other studies have reported 
that capital negatively affects liquidity creation (see Casu et al., 2019; Fu et al., 2016; Sahyouni & 
Wang, 2022; Xie, 2016). The literature review reveals a two-way relationship between capital and 
liquidity creation. This relationship varies across countries, periods, bank types, and methods. Most 
capital and liquidity creation studies have been conducted in developed countries (see, for 
instance, Casu et al., 2019; Fu et al., 2016; Fungáčová et al., 2017; Xie, 2016). Given the risk 
absorption hypothesis, which states that capital and liquidity creation have a positive relationship, 
we hypothesized that: 

H02: Capital adequacy significantly positively affects the liquidity creation of commercial banks in 
Kenya.

Despite the extensive recent literature, studies on capital adequacy, income diversification, and 
liquidity creation in developing economies remain scanty (see, for instance, Hoang et al., 2020; 
T. Le, 2019; Toh et al., 2020). In Kenya, studies have examined the relationship between diversi
fication and other aspects of commercial banks. Several studies have investigated the relation
ship between different aspects of diversification and the financial performance of Kenyan 
commercial banks (see, for instance, Ndungu & Muturi, 2019; Githaiga & Yegon, 2019; Hassan,  
2017; Mulwa & Kosgei, 2016; Tanui & Serebemuom, 2021). Similarly, other studies in Kenya have 
investigated the relationship between capital adequacy and various factors related to banks, 
except for liquidity creation. For example, studies have focused on the relationship between 
capital adequacy and factors such as operating efficiency, financial stability performance, finan
cial distress, and working capital but have not explored liquidity creation (see, for example, 
Karugu et al., 2018; Kirimi et al., 2022; Musyoka, 2017; Nyabaga & Matanda, 2020; Nyaboke 
Nyanyuki et al., 2022; Nyaundi, 2015). Thus, to our knowledge, no study has examined the effect 
of capital adequacy and income diversification on the liquidity creation of Kenyan commercial 
banks. Unlike previous studies that concentrated on the relationship between diversification and 
capital adequacy with other aspects, this study focused on the relationship between capital 
adequacy, income diversification, and liquidity creation. The study aimed to address this litera
ture gap through this approach by providing empirical evidence from a developing economy such 
as Kenya.

3. Data and methodology

3.1. Data
A panel dataset of all the commercial banks operating within Kenya from 2001 to 2020 was used. 
Commercial banks published financial reports, and the Central Bank of Kenya (CBK) was used as 
the primary data source of this study. The number of Kenyan commercial banks as of 
December 2020 totalled 42. The data collected underwent cleaning to eliminate outliers and 
short panels. Due to insufficient data, six commercial banks were excluded, thus reducing the 
sample size to 36 commercial banks as shown in the Appendix. This procedure resulted in an 
unbalanced panel dataset which was employed for analysis.
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3.2. Empirical model
The paper used the System Generalized Method of Moments (SYS GMM). For system GMM, the 
panels should be integrated of order zero. Stationarity test results were used to see whether the 
study variables were effective for this model. Generally, GMM is essential as it solves the problem of 
potential biases, which sometimes arise due to simultaneity and causations. A series of steps were 
carried out before arriving at this conclusion of using the SYS GMM. First, the model was presented 
as shown in Equation 1.

Yitand Yit� 1 are the current and previous years’ liquidity created by commercial banks. Mit and Zit 

represent the independent variables (income diversification and capital adequacy) and control 
variables (Bank size, profitability, asset risk, and GDP). ;i,[t, and εit represent unobserved bank- 
specific effects, temporal dummy, and the error term, respectively. The temporal dummy was 
responsible for the specific effect of time. Ñ,t,i represents the autoregressive coefficient, period, 
and individual bank, respectively

First, equation (1) may be estimated by the Ordinary Least Square method (OLS). This is 
important as it helps evaluate the effects of income diversification and capital adequacy on the 
liquidity created by Kenyan commercial banks. Unfortunately, this method is inefficient since it 
generally does not consider the unobservable bank-specific effects (;i). These specific effects lead 
to endogeneity problems for the regressors, and to curb these, GMM estimators were considered. 
Because they control the correlation between the error term and the independent variables, these 
estimators are more efficient than OLS estimators. The GMM estimator, the Arellano Bond (AB) 
estimator, contains both the levels and first difference equations. The regressors (independent and 
control variables) were put together, and equation (1) was transformed into equation (2), as 
shown.

Where Mit represented all the regressors. This equation correlates the bank-specific effects (;i) 
with Yit� 1 (lagged dependent variable). Due to this reason, the fixed effects estimator within 
the model becomes inconsistent. To solve this problem, the first difference equation, advo
cated by Arellano and Bond (1991), was used to do away with the bank-specific effects, as 
shown in equation (3).

In equation (3), the lagged dependent variable Yit� 1 � Yit� 2ð Þ is linked to the error termðεit þ εit� 1Þ, 
leading to endogeneity bias. Due to this problem, we first considered using a different GMM (DIF 
GMM) by Arellano and Bond (1991). However, we found that this method was not also efficient. 
According to Blundell and Bond (1998), DIF GMM estimators suffer from weak instrumentation as 
data gets more persistent. Due to this reason, they recommended the system GMM (SYS GMM) 
estimators since their instruments are usually good predictors of the variables even after the series 
gets persistent. This paper, therefore, used SYS GMM since it is efficient and helps solve the 
problem of weak instrumentation.

3.3. Measurement of study variables

3.3.1. liquidity created 
Berger and Bouwman’s (2009) approach was employed to quantify liquidity creation by commer
cial banks. To strengthen the reliability of the results, both the “cat fat” (CFM) and “cat nonfat” 
(CNFM) liquidity creation measures were utilized. CFM, the broad measure of liquidity creation, 
encompasses off and on-balance sheet items. In contrast, CNFM is a liquidity creation narrow 
measure since it lacks off-balance-sheet assets. To calculate the created liquidity, equity, assets, 
and liabilities were considered, and weights were assigned to each. Liabilities and assets were 
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classified as illiquid or liquid, whereas shareholder equity/surplus was classified as illiquid alone. 
CNFM and CFM are represented by equations (4) and (5).

Liquid, illiquid, and off-balance sheet items are denoted by L, I, and OBS, respectively. To analyze 
these items, a weighted scale was assigned to LA and IL at −0.5, IA and LL at 0.5, and −0.5 was 
allocated to the Isurplus. Semi-liquid liabilities and assets were assigned a weight of 0. Negative 
and positive values denote de-creation and liquidity creation, respectively. Table 1 provides 
a comprehensive overview of the various items that were categorized as such.

3.3.2. Income diversification 
Income diversification (ID) was measured using the Herfindahl Hirschman Index (HHI), the com
monly used standard measure. The HHI index is considered an efficient measure as it provides 
equal exposure of all sources of income while also allowing for the breakdown of income into non- 
interest (NONII) and net interest income (NII). The HHI index ranges from 0 to 1, where higher 
values indicate a concentration on one income source, and lower values indicate a well-diversified 
approach focusing on non-interest and net-interest income. The HHI index is expressed mathe
matically, as in equation (6).

Table 1. Bank activities classification
Assets

Illiquid (w = 1/2) Semi-liquid (w = 0) Liquid (w = −1/2)
Loans and advances; pledged 
assets; financial assets; other 
assets; investment in properties; 
equipment and property; other 
investments.

Investments in connected and 
subsidiary companies, goodwill, 
the bank’s portion of the provision 
for unearned income, as well as 
deferred acquisition costs and tax 
assets

Cash and due from banks and 
other financial institutions; 
available for sale securities; 

government securities; trading 
securities

Liabilities
Illiquid (w = −1/2) Semi-liquid (w = 0) Liquid (w = 1/2)
Other liabilities; long terms loans 
and bonds; other funding; reserves; 
medium-term borrowing

_____________ Demand deposits (current and 
savings); other deposits; tradable 

derivatives; trading liabilities; 
current tax liabilities; deferred 
taxation; other liabilities and 

interest payable; provisions and 
short-term borrowings

OBS items
Illiquid (w= 1/2) Semi-liquid (w = 0) Liquid (w = −1/2)
Inclusive of credit lines 
commitments, acceptances, 
documentary credits, guarantees, 
and other contingent liabilities

_______________ _______________

Equity(surplus)
Illiquid (w= −1/2

w represents the weight assigned 
Source: Berger and Bouwman (2009) 
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The adoption of the entropy index (EI) was also employed in the study to enhance the robustness 
of the outcomes. As per the research conducted by Jiang and Han (2018), a combination of 
entropy and the HHI index displays a threshold effect, leading to a more efficient study that is 
crucial for the sustainable growth of banks. The Entropy index was expressed as shown by 
equation (7)

NONII and NII represent the non-interest and net interest incomes, respectively. Based on the 
findings of Jiang and Han (2018), both the HHI and EI reach their maximum value when the NII 
share is equivalent to that of NONII.

3.3.3. Capital adequacy 
This research employed capital adequacy to quantify the banks’ potential to absorb risks, mainly in 
adverse situations. The two indices used in the analysis were the capital adequacy ratio (CAR) and 
tier 1 leverage ratio (TLR), which increased the results’ robustness. The computation of CAR and 
TLR was presented as shown in equations (8) and (9), respectively.

When the values of TLR and CAR are high, banks can endure various shocks and withstand the 
imbalances in their balance sheets, primarily during adverse situations. A high value of CAR and 
TLR indicates that the banks possess a greater risk-absorbing capacity.

3.3.4. Control variables 
The study employed different control variables to address macroeconomic and other banks’ 
specific effects. These variables encompass credit risk (CR), bank size (BS), the growth rate of 
gross domestic product (GDP), and profitability (P). The annual growth rate of the real GDP was 
used to measure GDP growth, which incorporates all inflationary adjustments and, thus, helps 
manage the macroeconomic effects. Return on assets (ROA), as shown in equation (10), was used 
to measure profitability indicating the bank’s performance.

Total assets measured the size of the bank as shown in equation (11)

CR was measured as shown in equation (12)

RWA and OBS represented the risk-weighted and off-balance sheet assets, respectively.

The definitions of study variables and their measurements are well summarized in Table 2.

4. Empirical findings and discussions

4.1. Descriptive statistics
As illustrated by Table 2, the measured variables led to the data collection in its raw form, which 
was subsequently used to generate summary statistics. Table 3 shows the summary statistics of 
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the study. In Kenya, the ratio of liquidity created to total assets by commercial banks was 0.469 on 
average when the OBS items were included and 0.383 when excluded. This finding indicates that 
banks create more liquidity when they have off-balance sheet assets. According to the broad 
measure (CFM), the highest ratio of liquidity created to total assets was 1.491, while the lowest 
was −0.347. Conversely, the narrow measure (CNFM) suggests that the lowest ratio of liquidity 
created to total assets within the research period was −0.358, while the highest was 1.49.

Table 2. Measurement of study variables
Variable Type Measurement Data Sources
Liquidity creation Dependent cat nonfat(CNFM) and cat 

fat measures(CFM))
Berger and Bouwman’s 
(2009) approach was 
used

Income diversification Independent Herfindahl-Hirschman 
index (HHI) 
Entropy index (EI)

Financial statements of 
commercial banks

Capital adequacy Independent Capital adequacy ratio 
(CAR) 
Tier 1 leverage ratio (LR)

Financial statements of 
commercial banks 
Central Bank of Kenya

Credit risk Control The ratio of the risk- 
weighted assets and the 
off-balance sheet 
activities divided by the 
total assets

Financial statements of 
commercial banks

Bank size Control The logarithm of total 
assets

Financial statements of 
commercial banks

Profitability Control Net income over the total 
assets (ROA)

Financial statements of 
commercial banks

GDP Control Real GDP annual growth 
rate

KNBS

Table 3. Descriptive statistics of the study variables
Variable Variable 

label
Indicator Mean Std. Dev. Min Max

Cat fat 
measure

CFM Dependent 0.469 0.194 −0.347 1.491

Cat nonfat 
measure

CNFM Dependent 0.383 0.177 −0.358 1.490

Herfindahl 
Hirschman 
index

HHI Independent 0.259 0.114 0.025 0.500

Entropy index EI Independent 0.062 0.039 0.000 0.360

Capital 
adequacy 
ratio

CAR Independent 0.237 0.119 −0.480 0.904

Tier 1 
leverage 
ratio

TLR Independent 0.138 0.072 −0.474 0.603

Credit risk CR Control 0.007 0.048 0.000 0.753

Return on 
assets

ROA Control 0.012 0.029 −0.180 0.350

Bank size BS Control 9.939 1.525 6.568 13.540

Gross 
domestic 
product

GDP Control 0.047 0.022 −0.003 0.084

Note – All the study variables had 698 observations except HHI and CAR, with 699 and 697 observations, respectively. 
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Additionally, the CNFM’s narrow measure exhibited a lesser standard deviation of 0.177 com
pared to the 0.194 of CFM’s broad measure. This finding implies that the absence of OBS assets 
resulted in a decrease in the diversity of commercial banks. As posited by Andrade, the standard 
deviation in descriptive statistics holds significance because it denotes the extent to which values 
deviate from the mean. Consequently, this aids readers in forming a comprehensive understanding 
of the sample. As presented in Table 3, the standard deviations of all the variables were low, 
meaning that most data of the study variables were concentrated and clustered around the mean.

The average HHI and EI were 0.259 and 0.062, respectively. The low levels of HHI and EI suggest 
that Kenyan commercial banks were well diversified, as they relied on non-interest and net interest 
income in conducting their operations. The TLR and CAR were 0.138 and 0.237, respectively. As all 
banks must have a TLR and CAR of at least 0.06 and 0.08 (6% and 8%), the Kenyan commercial 
banks performed relatively well. The average measure of bank size (log of total assets) was 4.316. 
The averages of the other three control variables, namely credit risk, profitability (ROA), and real 
GDP, were 0.008, 0.013, and 0.047 (4.7%), respectively.

Moreover, a histogram normality test was carried out to see if the residuals had a normal 
distribution. The histogram was bell-shaped, indicating that the data was normally distributed. 
The Jarque-Bera test was also carried out to confirm the normality of the residuals. According to 
Jarque and Bera (1980), the Jarque-Bera statistic should be insignificant. The test results indicated 
that the Jarque-Bera statistic was 5.183 with a probability of 0.0749, which was insignificant at the 
5% significance level. This result suggested that the data residuals followed a normal distribution.

4.2. Study variables trends
The study generated trends in study variables from 2001 to 2020. Upon examining Figure 1, it is apparent 
that Kenyan commercial banks experienced an unstable liquidity creation trend. The two measures 
revealed that the liquidity created to total assets reached its lowest in 2020. The COVID-19 pandemic, 
which significantly affected global economic activities, can contribute to this phenomenon. The CFM and 
CNFM data revealed that liquidity creation peaked in 2008 during the study period. This suggests that the 
banks were equally affected by the 2008/2009 global financial crisis. However, the creation of liquidity 
began declining in 2015 and continued until 2020. This may have been due to Kenya’s interest rate cap in 
2016, which constrained banks’ pricing policies, thereby reducing private-sector lending.

Figure 1 also revealed that the HHI index for income diversification increased between 2000 and 
2010, indicating that commercial banks in Kenya were less diversified. However, from 2010 to 
2020, the HHI index value decreased gradually, signifying a focus on net-interest and non-interest 
income. This is evidence of gradual diversification. The Entropy Index exhibited similar behaviour, 
indicating that Kenyan commercial banks have increasingly diversified recently. Conversely, the 
TLR and CAR illustrated a decreasing trend from 2002, which could be attributed to the regulator’s 
continuous revision of capital requirements.

4.3. Stationarity test
The Fisher-type test was used to check if the study variables were integrated of order zero 
(stationary at level). This is important in a System GMM model, where the panels should not 
exhibit a unit root but should be integrated of order zero. The test’s null hypothesis (H0) was 
that all panels contained unit roots, and a significance level of 5% was employed. The decision rule 
was to reject if the p-values obtained from the z (t) tests were less than 0.05. The outcomes of the 
Fisher-type stationarity test are presented in Table 4.

The Im-Pesaran-Shin test was also conducted to determine if the study variables were stationary at 
level. The test’s null hypothesis (H0) at a 5% significance level was that all panels contained unit roots, 
and the decision rule was to reject if the critical values derived from the IPS T-bar statistics were less 
than 0.05. The results of the Im-Pesaran-Shin stationarity test can be found in Table 4.
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Figure 1. The trends of study 
variables.

Table 4. Fisher type and im-pesaran-shin unit root tests
Variable Fisher 

Type Test
Im- 

Pesaran- 
Shin Test

Decision

z(t) at 
level

p-value 
for z(t) 
at I(0

p-value 
at I(1)

IPS T-bar 
statistic

Critical 
value at I 

(0)

Critical 
value at I 

(1)
CFM 175.139 0.000 −2.841 0.000 I (0)

CNFM 179.649 0.000 −2.918 0.000 I (0)

HHI(ID) 187.179 0.000 −3.074 0.000 I (0)

EI 157.894 0.000 −2.609 0.000 I (0)

CAR 187.671 0.000 −2.743 0.000 I (0)

TLR 206.098 0.000 −2.653 0.000 I (0)

CR 202.591 0.000 −2.993 0.000 I (0)

ROA 149.685 0.000 −2.888 0.000 I (0) 
I (1) 
I (0)BANK SIZE 

GDP
30.168 

115.987
1.000 
0.000

0.000 −1.355 
−2.777

0.874 
0.000

0.000

I (0) mean stationary at level 
I (1) mean stationary at first difference 

Kinini et al., Cogent Business & Management (2023), 10: 2240082                                                                                                                                    
https://doi.org/10.1080/23311975.2023.2240082                                                                                                                                                       

Page 11 of 18



Table 4 shows that bank size had unit root at level but became stationary at first difference. On 
the other hand, CFM, CNFM, HHI, EI, TLR, CAR, Credit risk (CR), ROA, and GDP were stationary at 
level. The estimation used I (0) variables with the first 1(1) variable difference.

4.4. Multicollinearity test/correlation analysis
When running a regression model, multicollinearity must be avoided as it increases the likelihood 
of acquiring inconclusive and erroneous regression outcomes. The imprecise results pose 
a challenge in explaining and comprehending the model. Consequently, a correlation examination 
was imperative to reveal the correlation coefficients and measure the linear association between 
the study variables. The correlation analysis outcomes are presented in Table 5. An absolute 
correlation coefficient value beyond 0.7 indicates a high correlation (multicollinearity).

The data presented in Table 5 shows that most of the study variables’ correlation coefficients 
were below 0.75 at a 5% significance level. This indicates the absence of multicollinearity in the 
data being analyzed. However, it was observed that the variables CFM and CNFM exhibited a high 
correlation, as indicated by their high correlation coefficient of 0.903. Similarly, TLR and CAR also 
displayed a high correlation, with a correlation coefficient of 0.776. To address this issue, we opted 
not to include these variables simultaneously in the regression analysis.

4.5. Regression analysis results and discussion
Table 6 presents the outcomes of a two-step system GMM regression. The results reveal that the 
coefficients of the lagged dependent were positively and significantly related at a 5% significance 
level. This is in line with what was expected that holding all other factors constant, the liquidity 
created in the current years depended on the liquidity created in the previous years. Two mea
sures, namely the HHI and entropy indexes, were employed to study income diversification. The 
results demonstrate that the Entropy index coefficient was negative and significant at a 5% 
significance level. A decrease in the Entropy index implies that commercial banks are well diversi
fied, concentrating solely on non-interest and interest income sources and vice versa. Therefore, 
this suggests a positive relationship between income diversification and liquidity creation in 
Kenyan commercial banks, meaning that well-diversified banks generate more liquidity. In 
Kenya, commercial banks have been diversifying their businesses by introducing new services 
such as agency banking, mobile banking, faceless banking, bank assurance, integrating micro
finance, and other financial non-interest earning activities such as financial guarantees and 
derivative arrangements (Ndungu & Muturi, 2019). This indicates that income diversification in 
Kenya mitigates the system and insolvency risks facing commercial banks, thus increasing liquidity 
creation. The results are consistent with those of Toh et al. (2020) and Meslier et al. (2014) but 
contradict the work of Dang (2020), Hoang et al. (2020), Sinha and Grover (2021b) and Dang (2022) 
who found that income diversification negatively affects liquidity creation. Therefore, the hypoth
esis that a positive relationship exists between income diversification and liquidity creation of 
commercial banks in Kenya is thus accepted. The HHI index was insignificant for both the broad 
and narrow measures.

The study also found that, at a 5% significance level, both the Capital Adequacy Ratio (CAR) and 
Tier 1 Leverage Ratio (TLR) negatively and significantly impacted the creation of liquidity by 
commercial banks in Kenya. This implies that liquidity creation decreased as the capital adequacy 
of Kenya’s commercial banks increased. In other words, it indicates that the liquidity creation of 
commercial banks decreased as the internal strength of dealing with adverse conditions 
decreased. This finding is consistent with some studies but contradicts others. For instance, the 
study confirms the work of Xie (2016), Distinguin et al. (2013), Casu et al. (2019), Fu et al. (2016), 
and Berger and Bouwman (2009) while Tran et al. (2016), Mohanty and Mahakud (2021), Evans and 
Haq (2021), Zelenyuk et al. (2021) and T. Le (2019) found a positive relationship between capital 
adequacy and liquidity creation. The finding also supports the financial fragility crowding-out 
hypothesis, which states that a bank’s capital leads to a less fragile capital structure, which 
impedes liquidity creation. Therefore, the hypothesis that a positive relationship exists between 
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capital adequacy and liquidity creation of commercial banks in Kenya is thus rejected. This implies 
that the risk absorption hypothesis does not apply to the Kenyan banking system.

The study’s results in Table 6 indicate that the log of total assets and return on assets (ROA) 
employed to measure bank size and profitability were insignificant. This suggests that the profit
ability and total assets of commercial banks in Kenya have no significant impact on liquidity 
creation. Interestingly, the credit risk coefficients exhibited consistency and were significant at 
a 5% significance level, indicating a negative correlation between credit risk and liquidity creation 
of Kenyan commercial banks. These findings corroborate the conclusions reached by Chaabouni 
et al. (2018), T. D. Q. Le and Pham (2021), and Sahyouni and Wang (2019). Thus, this relationship 
suggested that the liquidity created to the total assets of Kenyan commercial banks decreases due 
to losses stemming from borrowers’ failure to repay loans and fulfil certain obligations.

Table 6. Two-step system GMM regression results
VARIABLES (1) 

CFM
(2) 

CNFM
(3) 

CFM
(4) 

CNFM
(5) 

CFM
(6) 

CNFM
L.CFM 0.474*** 

(0.089)
0.626*** 
(0.092)

0.603*** 
(0.100)

L.CNFM 0.430*** 
(0.105)

0.525*** 
(0.122)

0.405*** 
(0.117)

CAR −0.610*** 
(0.125)

−0.564*** 
(0.123)

−0.574*** 
(0.128)

TLR −0.304* 
(0.173)

−0.416*** 
(0.171)

−0.320* 
(0.174)

HHI −0.122 
(0.076)

0.059 
(0.082)

0.153 
(0.096)

EI −0.339*** 
(0.147)

−0.257 
(0.165)

−0.262* 
(0.181)

D1.BANKSIZE −0.052 
(0.046)

−0.024 
(0.052)

−0.046 
(0.065)

−0.029 
(0.059)

−0.037) 
(0.062)

−0.026 
(0.052)

ROA 0.199 
(0.242)

−0.174 
(0.231)

0.102 
(0.293)

0.098 
(0.269)

0.094 
(0.284)

0.181 
(0.253)

CREDIT RISK 0.136*** 
(0.066)

0.244*** 
(0.070)

0.056 
(0.054)

0.154*** 
(0.056)

0.047 
(0.047)

0.247*** 
(0.072)

GDP −0.177 
(0.151)

−0.145 
(0.157)

−0.119 
(0.147)

−0.055 
(0.184)

0.042 
(0.192)

−0.066 
(0.195)

Constant 5.027 
(3.016)

6.883*** 
(2.765)

0.747 
(2.929)

4.851 
(2.070)

2.740 
(2.468)

7.762*** 
(2.517)

Observations 661 661 662 662 662 661

Number of 
bank id

36 36 36 36 36 36

AR(1) 0.002 0.009 0.001 0.010 0.001 0.015

AR(2) 0.190 0.280 0.079 0.124 0.068 0.255

Hansen 0.143 0.133 0.111 0.106 0.103 0.106

Sargan 0.000 0.000 0.000 0.000 0.000 0.000

Number of 
instruments

27 27 28 27 27 27

*** = p<0.05, *= p<0.1. Standard errors are in brackets. 
The table presents two-step system GMM regression results with two measures of liquidity creation; CFM and CNFM. 
CFM is the Cat Fat Measure, a broad measure of liquidity creation, and CNFM is the Cat Nonfat Measure, a narrow 
measure of liquidity creation. Two measures of capital are used; CAR, the capital adequacy ratio (CAR) and TLR, the 
tier 1 leverage ratio. Two measures of diversification are employed; HHI, the Herfindahl-Hirschman index and EI, the 
Entropy index. Control variables include Bank Size, ROA (Return On Assets), credit risk (the ratio of the risk-weighted 
assets to total assets) and GDP. 
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4.6. Robustness
First, the robustness of the study was enhanced by using two measurements for each of the main 
study variables, namely income diversification, capital adequacy, and liquidity creation. The HHI 
and entropy index assessed income diversification, while CAR and TLR were employed to measure 
capital adequacy. Additionally, broad and narrow measures were utilized to evaluate the com
mercial banks’ liquidity creation.

Secondly, the study conducted various robustness checks to guarantee the results’ reliability. 
The tests conducted included serial correlation/autocorrelation and instrumental validity tests. The 
Arellano Bond test (AR) was employed to test for serial correlation in levels. The study concen
trated on the AR (2) test as it efficiently examines the autocorrelation in levels. At a significance 
level of 5%, the null hypothesis (HO) for AR (2) test was that no autocorrelation existed in levels. 
The HO would be rejected if the p-values were < 0.05. Table 6 depicts that the AR (2) values were all  
> 0.05. Therefore, the HO was not rejected, meaning no autocorrelation existed in levels.

Furthermore, Sargan and Hansen’s J test was conducted to examine instrumental validity. This 
test was essential for the over-identification of various restrictions. At a 5% significance level, the 
null hypothesis was that the instruments used were well justified (exogenous). The HO would be 
rejected if the Hansen statistic values of the test were less than 0.05. Table 6 shows that the 
Hansen statistic p values were greater than 0.05. Therefore, the null hypothesis was accepted that 
the instruments used were exogenous. This test, therefore, justified the instrument selection of 
this study.

5. Conclusion and policy implications
This study investigates the impact of income diversification and capital adequacy on the liquidity 
creation of commercial banks in Kenya. The results indicate that income diversification has 
a positive and significant effect on liquidity creation, demonstrating that well-diversified banks 
exhibit high levels of liquidity creation. Furthermore, the study establishes a significant negative 
relationship between capital adequacy and liquidity creation, indicating that a high level of capital 
may restrict lending capacity, ultimately hindering the ability of banks to create liquidity and 
impeding economic growth and development. These findings suggest that Kenyan commercial 
banks should focus on both interest and non-interest sources of income. Bank managers should 
prioritize income diversification to create new revenue streams that can aid in buffering and 
maximizing profits. Income diversification is crucial as it enables banks to withstand market 
volatility and financial shocks. Therefore commercial banks should adopt income diversification 
strategies as a way of risk management. This is because by promoting a diversified income base, 
banks do not rely on a single source of income, enhancing the resilience and stability of banks’ 
liquidity positions.

Additionally, these findings demonstrate “financial fragility crowding out” in Kenyan commercial 
banks. This finding has a significant policy stance; while capital requirements are essential in 
alleviating financial fragility, they discourage liquidity creation, hampering business investment 
and household consumption. As a result of this tradeoff between capital adequacy and liquidity 
creation, optimal capital requirements must be established to alleviate the financial fragility of 
Kenyan commercial banks. Therefore, policymakers in Kenya should determine optimal capital 
requirements that balance the financial stability and liquidity creation of commercial banks in the 
country. This could entail reevaluating capital adequacy requirements, liquidity ratios, and stress 
testing techniques to ensure banks retain enough capital buffers while maintaining liquidity. The 
responsible regulatory agencies should also step up their supervision and monitoring activities. 
Regular evaluations of banks’ capital and liquidity positions should be conducted, and stricter 
oversight procedures should be put in place. Supervisory stress testing and continuous monitoring 
can help find weaknesses and encourage quick corrective action.
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6. Limitations and future directions of the study
The current study was confined to Kenyan commercial banks. Nonetheless, it is essential to note 
that the financial sector involves other players. Consequently, researchers may broaden the scope 
of this study by scrutinizing the impact of income diversification and capital adequacy on the 
liquidity creation of other financial institutions within Kenya and beyond. The findings of this study 
revealed the existence of a tradeoff between capital requirement and liquidity creation. To this 
end, future research should concentrate on the optimal levels of regulatory capital necessary to 
act as a buffer against shocks without negatively affecting liquidity creation. This is a crucial 
channel through which banks contribute to the economy. The results of this study also demon
strated a positive relationship between income diversification and liquidity creation. Nonetheless, 
further research must focus on various income diversification strategies and their influence on the 
liquidity creation of commercial banks and other non-bank financial institutions in Kenya. Despite 
the positive outcomes of income diversification on liquidity creation by Kenyan commercial banks, 
future researchers should undertake a comparative analysis across neighbouring economies to 
establish how the outcomes differ under different banking systems.
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Appendix
List of Commercial Banks

(1) Absa Bank
(2) African Banking Corporation Bank
(3) Bank of Africa
(4) Bank of Baroda Kenya
(5) Bank of India
(6) Chase Bank Kenya
(7) Citibank N.A
(8) Commercial Bank of Africa
(9) Consolidated Bank

(10) Co-operative Bank of Kenya
(11) Credit Bank
(12) Development Bank of Kenya
(13) Diamond Trust Bank
(14) Ecobank
(15) Equity Bank
(16) Family Bank
(17) Giro Commercial Bank
(18) Guardian Bank
(19) Habib Bank AG Zurich
(20) Housing Finance Group
(21) I&M Bank
(22) KCB Bank
(23) Kenya Post Office Savings Bank
(24) Middle East Bank
(25) M Oriental Bank
(26) National Bank of Kenya
(27) NIC Bank
(28) Paramount Bank
(29) Prime Bank
(30) SBM Bank
(31) Sidian Bank
(32) Spire Bank
(33) Stanbic Bank
(34) Standard Chartered Bank
(35) Transitional Bank
(36) Victoria Commercial Bank
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