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FINANCIAL ECONOMICS | RESEARCH ARTICLE

Agent liquidity: A catalyst for mobile money 
banking among the unbanked poor population in 
rural sub-Saharan Africa
George Okello Candiya Bongomin1*, Charles Akol Malinga1, Alain Amani Manzi2 and 
Rebecca Balinda2

Abstract:  A large body of research shows that mobile money through its agent 
networks can potentially increase financial inclusion, especially in the unbanked 
rural regions of the developing world. This study intends to establish whether 
agent liquidity has a significant moderating effect in the relationship between 
mobile money services and financial inclusion of the unbanked poor population in 
rural sub-Saharan Africa. The data were collected from mobile money users 
through a cross-sectional approach using a semi-structured quantitative ques
tionnaire and Analysis of Moment Structures was used to test for the moderating 
effect of agent liquidity between mobile money services and financial inclusion. 
The results revealed a significant moderating effect of agent liquidity in the 
relationship between mobile money services and financial inclusion of the 
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unbanked poor population in rural sub-Saharan Africa with data collected from 
rural Uganda. Agent liquidity enhances access to and usage of mobile money 
services by 27 percentage points to spur financial inclusion among the unbanked 
rural poor population. Similarly, agent liquidity has a direct significant effect on 
access to and usage of mobile money services among the unbanked rural poor 
population. Overall, the results showed that agent liquidity plays a significant and 
positive moderating role between mobile money services and financial inclusion. The 
findings from this study can help mobile money providers to increase the amounts of 
float to boost agent liquidity to meet instant cash-in and cash-out demands of 
customers. Besides, regulations on mobile money agents should be loosen to allow 
more village “dukas” (small village shops) to offer mobile money financial services to 
crowd-in more unbanked rural poor population into the digital financial system.

Subjects: Sustainable Development; Banking; Innovation Management; Financial Services 
Industry 

Keywords: mobile money agents; financial inclusion; unbanked rural population; Uganda; 
agent liquidity; floats

1. Background
Currently, while evidence shows that a large number of adults, especially in sub-Saharan Africa do 
not have access to accounts and other basic financial services from the formal financial sector, the 
global financial system has been greatly revolutionized through the emergence of mobile money 
financial technology (World Bank, 2020).

The latest data from the Global System for Mobile Communications (GSMA, 2021) indicate that the 
global number of registered mobile money accounts grew by 12.7 percent down from 1.04 billion in the 
year 2019 to 1.21 billion at the end of the year 2020. The data further show that there were more than 
300 million active accounts transacting over $USD 2 billion per day through 4.8 million active agent 
networks by the end of the same year. Predominantly, the data revealed that the total number of 
registered mobile money accounts grew by 12 percentage points (562 million) in sub-Saharan Africa 
with more than 161 million active accounts, which performed about 27.5 billion transactions amount
ing to over $USD 495 billion by the end of the same year. More specifically, the trends in the above 
registered performance were achieved due to the tremendous mobile money activities within the East 
African region, which had more than 293 million registered mobile money accounts with about 94 
million that were active, which carried out more than 18.6 billion transactions amounting to over $USD 
273 billion by the end of the same year. Contextually, more than 3.5 billion transactions were 
performed through 29,900,937 active accounts by 371,617 active mobile money agents amounting 
to over $USD 25.3 billion at the end of the same year (Bank of Uganda, 2021).

Okello Candiya Bongomin and Munene (2021); Suri et al. (2021); Ozili (2021) suggest that the 
adoption and use of mobile money backed by massive phone penetration and ownership has the 
potential to effectively extend formal financial services to the unbanked poor population through 
reliable agent networks in rural sub-Saharan Africa.

Demirguc-Kunt et al. (2018) contend that mobile money through its wider agent networks can 
deliver the required level of proximity to financial services at low transaction costs for most 
geographically dispersed rural poor population who lack access to formal banking services.

Additionally, Dikit et al. (2012) show that mobile phones through a registered “subscriber identity 
module” (SIM) has the capability of connecting every town and village. This can facilitate the 
previously unbanked poor individuals to send and receive money, transfer funds between 
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accounts, and pay bills using their cell phones to overcome distance and lack of bank branches in 
rural areas.

Furthermore, Donovan (2012) also argues that mobile money can provide an accessible, con
venient, and reliable medium for delivery of financial services, especially to the poor who live in 
remote areas as compared to the traditional banking system. Mobile money can allow the poor to 
get cash when and where they need it through the agents. This promotes timely access to and use 
of financial services among the unbanked rural poor population who have been financially 
excluded from the formal financial system.

Mobile money through its large agent networks can offer a better channel for financial inclusion 
since it’s cheaper and safer with privacy and autonomy of transactions than other alternative 
financial sources (Lehmann-Uschner & Menkhoff, 2020; Stuart & Cohen, 2011; Jack & Suri, 2011; 
Morawczynski, 2009).

Besides, Robinson et al. (2022); Burlando et al. (2021); Naito et al. (2021) show that mobile money can 
help the poor to develop financial history through mobile money transactions trial. This gives them 
opportunity to access credit from alternative financial sources because the transaction history left behind 
by mobile money transactions trail can be analyzed and used to assign credit scores. Accordingly, this can 
allow them to gain access to additional financial services, which results into increased financial inclusion.

Mobile money is important because it allow individuals at the bottom of the pyramid to deposit 
cash and make withdrawals at retail agent point-of-sale without stringent documentation require
ments common with the formal banking system (Okello Candiya Bongomin et al. 2021).

Whilst mobile money can provide a potential digital channel through which the unbanked rural 
poor population can be financially included, the availability of sufficient liquidity levels among 
agents to meet the daily cash-in and cash-out needs of customers within the mobile money 
ecosystem remains a great concern to ensure timely availability of financial services to the 
1.7 billion unbanked adults (Kirton, 2020; GSAM, 2018).

According to the GSMA (2019), when the amount in the retail agents’ mobile wallets are used up, 
they cannot perform additional services. Therefore, they need to refill their mobile money accounts 
with cash. However, if the agents do not have a bank account linked to their mobile wallets, they 
have to make a trip to the bank to transfer cash into electronic value. This creates a situation of 
liquidity problem that can result into long waiting time, costs, and ultimately financial exclusion.

Dermish et al. (2012) suggest that availability of enough cash at the mobile money agents’ 
point-of-sales can promote timely and quick access to and use of financial services by the 
unbanked rural poor population, especially in remote regions of sub-Saharan Africa with limited 
banking structures. Indeed, the presence of sufficient electronic value at an agent point-of-sale to 
meet instant cash-in and cash-out demand of clients can attract more customers to built trust in 
the mobile money system and its continued use.

Nevertheless, although studies have linked mobile money to financial inclusion of the most 
formally excluded population in under developed regions of the world, there is no known study 
that establishes the moderating role of agent liquidity in the relationship between mobile money 
services and financial inclusion, especially in sub-Saharan Africa. Moreover, the Financial Inclusion 
Insights (FII) Survey covering Bangladesh, Ghana, India, Kenya, Nigeria, Pakistan, Rwanda, 
Tanzania, and Uganda found that lack of liquidity is the main top challenge faced by mobile 
money agents second to the problem of mobile network downtime. Similarly, a study conducted by 
Ssonko (2020) within Kampala Capital City Authority jurisdiction further revealed that 62% of the 
respondents identified lack of cash (liquidity or float) at the agents’ point-of-sales as the number 
one challenge encountered when using mobile money.
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Therefore, the main objective of this study is to establish whether agent liquidity has 
a significant moderating effect in the relationship between mobile money services and financial 
inclusion of the unbanked poor population in rural sub-Saharan Africa.

This study will contribute to literature and theory of mobile money by integrating the role of 
agent liquidity in boosting mobile money access and usage, especially among the unbanked rural 
poor population. Additionally, it will help regulators of mobile money in developing countries in 
sub-Saharan Africa to rethink on the importance of authorizing operations by more mobile money 
agents to increase financial inclusion through mobile money.

2. Literature review and hypotheses setting

2.1. Agent liquidity: moderator between mobile money services and financial inclusion
Recently, digital financial services delivered through mobile money has demonstrated immense 
potential towards extending formal financial services to the unbanked population, especially the 
poor who live in remote areas in sub-Saharan Africa. For example, Kim (2022) examined the extent 
and the way by which mobile money has affected financial inclusion of women in Nairobi. The results 
revealed that mobile money significantly reduced the proportion of formally financially excluded 
women and made them to instantly benefit from remittances, payment services, and safe money 
storage. Okello Candiya Bongomin et al. (2021) further discovered that mobile money had a significant 
positive effect on financial inclusion of rural poor individuals in Uganda. Batista and Vicente (2021) 
using a randomized control trial to measure the economic impact of introducing mobile money for the 
first time in rural villages of Mozambique also found that financial inclusion through mobile money can 
accelerate African urbanization and structural change while improving welfare in rural areas.

Donovan (2012) argues that mobile money can offer access to financial services such as 
payments, savings, withdrawals, and remittances to the unbanked population at a cheaper 
cost. Indeed, mobile money agents provide the channel through which financial services can be 
accessed by the unbanked individuals in a convenient manner with speed and transactional 
efficiency (Blumenstock et al. 2015; Jack & Suri, 2014). Mobile money agents help mobile 
money customers to easily move from cash to electronic deposits and vice versa (Omigie 
et al. 2017).

Conversely, although mobile money has demonstrated great potential towards delivering financial 
services to the unbanked rural poor population in most remote parts of the world, its success has been 
dwindled by inadequate liquidity among mobile money agents (Argent et al. 2013; Vutsengwa & 
Ngugi, 2013). Wright (2015b) found that Digital Financial Service customers were primarily concerned 
about agent illiquidity in Bangladesh, the Philippines, and Uganda. Indeed, agent liquidity has 
remained a vexing problem, which has limited the reliability of the mobile money financial platform.

Accordingly, the GSMA (2020); Hidayati (2011) argue that providers of mobile money services should 
ensure that mobile money agents have enough liquidity to sufficiently meet instant customers’ cash- 
in and cash-out demand.

Mazambani et al. (2018) suggest that mobile money agents should have adequate flow of cash to 
meet withdrawal demands of customers while retaining sufficient electronic balances to facilitate 
conversions. Sufficient amounts of cash allow transactions to take place as and when customers want 
to cash-in or cash-out at the mobile money agents’ point-of-sale without any delay. Moreover, having 
enough liquidity helps the agent to execute more transactions and provide the services in a much 
reliable way. This results into easy access to and use of financial services.

The GSMA (2021) further contends that mobile money agents should have enough cash to 
achieve the main function of converting electronic money to cash. The mobile money transactions 
between a retail agent and a customer require that the retail agent has cash value in their mobile 
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wallet to complete the mobile money transactions. As a result, more and more customers will 
cash-in and cash-out, which increases access to and use of financial services.

In addition, the availability of enough float also helps the mobile money agents to reduce the 
long hours spent on trips to rebalance points. This can enable them to provide timely cash-in and 
cash-out services to more customers. Consequently, more clients like the unbanked rural poor 
individuals can use mobile money services to make payments, withdrawals, borrowings, and 
savings (The Helix Institute of Digital Finance, 2017). This can offer convenient and increased 
access to financial services by customers located in different geographical locations at any time.

Thus, while past and current scholars have argued that mobile money can provide cheap and 
fast means by which individuals can access and use financial services, a gap exist in the literature 
on the importance of sufficient liquidity trances among mobile money agents to meet timely 
transactions by customers. Accordingly, we derive the hypothesis that:

H3: Agent liquidity significantly moderates the relationship between mobile money services and 
financial inclusion of the unbanked poor population in rural sub-Saharan Africa.

2.2. Mobile money services and financial inclusion
According to Okello Candiya Bongomin and Ntayi (2020), mobile money can offer easy access to 
financial services because of its wider coverage and presence of many agent networks operating in 
different geographical locations.

Tengeh and Gahapa (2020) observe that since most agents work for extended hours to meet the 
mobile money demands of different customers, they make financial services available at any time 
and in any place to the customers. This increases access to and use of financial services by the 
unbanked rural poor individuals.

Similarly, Beck (2020) asserts that while formal banks may require several documentations to 
open an account from the unbanked individuals, mobile money requires only the national 
identification card to open an account. This reduces barrier to access and ineligibility due to 
documentation requirements. Thus, this can attract more unbanked rural poor individuals with 
national identification document to acquire mobile money account to access and use financial 
services.

Besides, Batista and Vicente (2021) argue that mobile money offer faster transactions as 
compared to the traditional banks that need more time to perform transactions. Storing, sending, 
and receiving money through mobile money is accomplished in a shorter time and at relatively low 
costs compared to costs and fees charged by banks. Therefore, this may attract more unbanked 
rural poor individuals to use mobile money, which results into increased access to and use of 
financial services (Suri & Jack, 2016, Suri , 2017).

In addition, Mararo and Ngahu (2017) also show that mobile money transactions can be 
performed by the unbanked rural poor individuals at an agent point-of-sale without making 
a trip to the bank branches or ATMs. This saves time and costs that are incurred by the unbanked 
rural poor individuals to travel to the bank to access financial services. This makes it more 
convenient and cheaper to access and use financial services offered through mobile money than 
other alternative sources such as banks, thus, increased financial inclusion.

More so, Ndiwalana et al. (2014) also state that the unbanked rural poor individuals do not need 
a bank account to access mobile money services. The mobile money system requires the custo
mers to get a mobile SIM card from a mobile network operator, which is registered with a mobile 
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money account that can be instantly used to perform transactions. This can speed up access to 
and use of financial services by the poor.

Indeed, mobile money can offer the unbanked rural poor population financial services with 
safety, convenience, privacy, and it allows them to quickly and cheaply perform transactions 
over a wider geographical coverage than banks. Here, we suggest the hypothesis that:

H1: Mobile money services has a significant impact on financial inclusion of the unbanked poor 
population in rural sub-Saharan Africa.

2.3. Agent liquidity and financial inclusion
Kirton (2020) observes that in predominately cash-based economies, consumers need a cheap and 
easy way to convert electronic money into cash, and vice versa. Therefore, agent networks exist to 
offer these services.

According to Rothe (2020), mobile money agents are a key component of the financial systems 
in developing countries, especially for lower income households and informal businesses in rural 
communities. They provide the essential function of converting electronic money to cash that 
involve digitizing informal cash payments and enabling crucial financial transactions such as 
money transfers and bill payments.

Furthermore, the mobile money agents also provide last mile financial services to the unbanked 
rural communities and a viable digital alternative to the brick-and-mortar bank branches found 
mainly in urban areas (GSMA, 2018).

Thus, lack of sufficient funds can affect cash needs of customers, especially those at the bottom 
of the pyramid who live in rural areas with limited income levels. This puts a strain on the 
attractiveness of mobile money as a viable and potential channel for financial inclusion.

Accordingly, Rodriguez et al. (2019) suggest that maintaining higher float amounts to respond to 
high customer demand for cash-in and cash-out can result into increased access to and use of 
basic financial services by all section of the unbanked population through mobile money.

Relatedly, Eijkman et al. (2010) also observe that availability of enough liquidity at the agent 
outlet helps the poor who operate in a cash economy, and whose income comes in the form of 
small lumps of cash, to consistently participate in the mobile money ecosystem by cashing-in and 
cashing-out easily.

The UNCDF (2020) further indicates that keeping enough float helps the mobile money agents to 
concentrate on improving their businesses, which makes them to grow and remain in operations. 
This may result into provision of better mobile money services to users, which can increase 
financial inclusion by bringing banking services closer to the unbanked rural poor population 
who live in rural communities. 

In a nutshell, all agents of mobile money providers should have enough cash and electronic float 
to serve every customer transaction request at all times without being turned away. The long-term 
health of mobile money ecosystem depends on agents and availability of floats to satisfy customers’ 
demand. We develop the hypothesis that:

H2: Agent liquidity has a significant impact on financial inclusion of the unbanked poor population 
in rural sub-Saharan Africa.
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3. Methodology and research design

3.1. Design and data procedures
Cross-sectional research design was used to collect data to answer hypotheses developed under 
this study. This research design was used because it is superior over the longitudinal design since it 
can collect large amount of data over a shorter period of time. Therefore, a quantitative ques
tionnaire was directly administered to obtain data from the selected respondents identified for this 
study.

3.2. Population and appropriate sample size
The population for this study was selected from individuals engaged in micro small and medium 
businesses who use mobile money to perform transactions. This particular group was selected 
because they are presumed knowledgeable about the operation of mobile money services as 
they frequently use it to conduct business. Thus, 379 micro small and medium owners/man
agers were probabilistically selected from a total population of 36,640 based on the Uganda 
Bureau of Statistical abstract on business categorization in Uganda (Uganda Bureau of Statistics, 
2010/2011) to participate in this study using Krejcie and Morgan (1970) table for sample size 
determination.

3.3. Variables for the study
Mobile money services was measured using 20 items based on the construct of intention to use, 
perceived ease of use, and user satisfaction as adopted from Okello Candiya Bongomin and 
Munene (2021); Suri et al. (2021); Batista and Vicente (2021); Lehmann-Uschner and Menkhoff 
(2020); Ozili (2021); Aker et al. (2016); Okello Candiya Bongomin et al. (2018); and modified based 
on Venkatesh et al. (2003).

Agent liquidity was measured using 12 questions developed and modified from Rodriguez et al. 
(2019); Dermish et al. (2012); GSMA (2018); Omigie et al. (2017); Mazambani et al. (2018). The 
questions were derived based on the construct of availability of adequate floats.

Financial inclusion was measured using 19 questions developed and modified from the con
structs of access, usage, quality, and welfare impact adopted from Okello Candiya Bongomin et al. 
(2021); Demirguc-Kunt et al. (2018).

3.4. Data collection, management, and analysis
The data for this study were collected using a quantitative questionnaire directly administered to 
the selected respondents to elicit responses. The data were collected from owners/managers of 
micro small and medium businesses by two research assistants over a period of two months from 
May to June, 2021.

Figure 1. Proposed conceptual 
model for the study.

Source: Author(s) own 
illustration
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The data for this study were analyzed at two stages: firstly, the data collected from the field 
were sorted, serially numbered, and captured into Statistical Packages for Social Sciences (SPSS). 
The data were tested for missing values, outliers, and normality to ensure that they were free of 
errors. Missing values were identified in the data using frequencies, and since the values were 
missing at completely random and less than 5%, they were replaced using linear interpolation as 
recommended by Field (2009). The test for outliers using box plots was also performed on the raw 
data from the field. The results indicated that no outliers existed in the data. The test to establish 
assumption of parametric data was also conducted on the data through normality test. The results 
of the normality test based on the histogram, normal p-p plots, and scatter plots revealed that 
violation of the assumption of normality was not a problem in the data set and the data were good 
enough for further statistical test.

The cleaned data were used to construct measurement models through confirmatory factor 
analysis in Analysis of Moment Structures (AMOS) for each of the variables under this study. Finally, 
structural equation model through bootstrapping was constructed in AMOS to test for the moder
ating effect of agent liquidity in the relationship between mobile money services and financial 
inclusion.

3.5. Reliability and validity
The reliability of the instrument used in this study was tested to ensure internal consistency 
of the items. This was done to check whether the instrument can give the same answers and 
consistent results when used again in similar studies by different researchers at different 
time (Yin, 2003). Cronbach’s Alpha coefficient was used to test for the internal consistency of 
the items in the instrument based on the cut-off point of 0.7 (Nunnally & Bernstein, 1994).

Validity was tested to ensure that the instrument gives exact results of what it claims to 
measure (Babbie & Monton, 2002). Content validity was tested by giving the instrument to 
experts, academics, and professionals in the field of this study to rate the items based on the 
relevance and irrelevance of measurement items for each of the variables under this study. The 
content validity index was obtained by dividing the total number of valid items by total items in 
the instrument (Amin, 2005). Convergent validity and discriminant validity were determined 
using Eigen values and correlation coefficient generated through exploratory factor analysis 
(Creswell, 2014; Neuman, 2006; Sekaran, 2003). In addition, the average variance extracted 
(AVE) and composite reliability (CR) were also generated in AMOS through confirmatory factor 
analysis (Hair et al. 2018). The results of reliability and validity assessments are indicated in 
Tables 1 and 2.

3.6. Common method bias
The test for common method bias was performed in this study to ensure that type I and II errors 
(random and systematic), which inflate or deflate the mean and standard deviation of the con
structs (Bagozzi & Yi, 1988; Podsakoff et al. 2000; Spector, 2006) is not a problem. Two approaches 
were used to test for common method bias in this study.

Statistically, Herman’s single factor test was used to examine whether any of the constructs 
used to measure the variables in this study emerged dominant (Podsakoff et al. 2003). This implies 
that when one factor emerges dominant as a manifest construct of a variable then common 
method bias is present in the study. The results of the confirmatory factor analysis revealed that all 
the manifest variables contributed to variation in the latent construct of mobile money services as 
the main exogenous variable (Hair et al. 2018; Schreiber et al. 2006). This indicated that common 
method bias was not a problem in this study and the results were good and tenable.

Procedurally, the questions in the instrument used to measure each of the variables under this 
study were checked to improve on the scale. Double barrel, vague, and ambiguous questions were 
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deleted from the instrument and difficult questions were made simple, concise, and specific to suit 
the study (Tourangeau et al. 2000).

3.7. Moderating effect in AMOS
Baron and Kenny (1986) suggest that while testing for interaction effect or moderation, the first 
step is to establish whether a relationship exist between the exogenous (independent) variable, 
endogenous (dependent) variable, and the moderator. Baron and Kenny argue that the exogenous 
variable and the endogenous variable should be associated; the moderator variable and endogen
ous variable should have some kind of association; the moderator variable and exogenous variable 
should have some kind of relationship; and finally, the exogenous variable, moderator, and 
exogenous variable should be related in order to fit in the structural model. The existence of the 
relationship warrants significance of the influence of the moderator in the relationship between 
the independent variable and dependent variable although the moderator does not depend on the 
exogenous variable.

Prior to testing the moderating effect, measurement models for the different variables 
under this study were constructed through confirmatory factor analysis in AMOS to test for 
convergent and discriminant validity. The measurement models were constructed for each of 
the variables under this study to confirm whether the manifest variables load well to their 
underlying latent constructs derived from exploratory factor analysis (Hair et al. 2016).

According to Hair et al. (2014), the goodness-fit-indices (GOF) are used to confirm how well the 
manifest variables load well to the underlying latent constructs. The GOF is used to test how well 
the observed data fit to the model. The use of three to four GOF indices is recommended to test 
how well the observed data fit to the CFA measurement models for the different variables under 
this study because it provides adequate evidence for the model fit. Therefore, at least one 
incremental index and one absolute index combined with Chi-square (x2) value and degrees of 
freedom can be used to explain how well the data fit to the model although the use of three to 
four fit indices can provide adequate evidence for the model fit (Hair et al. 2014).

The use of Chi-square (x2) value with the degrees of freedom together with Comparative Fit 
index (CFI), Tucker Lewis index (TLI), Incremental Fit index, and Root Mean Square Error of 
Approximation (RMSEA) can provide sufficient evidence and information for evaluating the CFA 
measurement models and structural equation model to confirm how well the observed data fit to 
the models based on the recommended cut-off points (Hair et al. 2014; Schreiber et al. 2006). 
Thus, the Chi-square (x2) value with the associated degrees of freedom together with three 
incremental indices of Comparative Fit index (CFI), Tucker Lewis index (TLI), Incremental Fit 
index (IFI), and absolute index of Root Mean Square Error of Approximation (RMSEA) were used 
to test whether the observed data fitted to the model derived in this study guided by theory.

More so, the ModGraph was also used to show the interaction effect of agent liquidity in the 
relationship between mobile money services and financial inclusion. According to Jose (2013), 
the results of the interaction effect of the moderator between the independent variable and 
dependent variable can be put on a graph to depict the strength of the effect based on the 
slopes or gradients. The indication that the effect of interaction is greater at one level of the 
variable than another shows that there is significant interaction between the independent, 
moderator, and dependent variables (Aiken & West, 1991). This is based on the fact that the 
lines on the ModGraph should not be parallel to each other and the slopes or gradients should 
be different to confirm existence of significant interaction effect. The results of the moderation 
effect using ModGraph are shown in Figure 7.
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4. Study findings

4.1. Sample response rate
The target sample selected for this study was 379 owners/managers of micro small and medium 
businesses located in northern Uganda. Thus, 100% response rate was achieved in this study since the 
questionnaires were directly administered by research assistants to the selected respondents. 
Additionally, in circumstances where the respondents did not have enough time to provide responses, 
the research assistants had to make appointments to ensure that all the data were collected from the 
samples identified for this study at an appropriate time. Similarly, the time allocated for data collection 
was enough to ensure that all the data were collected from the identified respondents.

4.2. Reliability and validity
The results of the reliability test revealed that all the variables under this study had Cronbach’s alpha 
coefficient above 0.7 (Nunnally & Bernstein, 1994). This means that all the items used for measuring 
the variables past the test of internal consistency and can yield similar results when used in related 
studies at different points in time. Mobile money services had 20 items that yielded Cronbach’s alpha 
coefficient of 0.825. Agent liquidity had 8 items, which achieved Cronbach’s alpha coefficient of 0.866. 
Finally, financial inclusion had 19 items that yielded Cronbach’s alpha coefficient of 0.742.

The validity test results also indicated that the average variance extracted and composite 
reliability were all significant and above the threshold cut-off points of 0.5 and 0.7, respectively 
(Hair et al., 2018). This implies that the instrument used in this study gave the exact results of what 
it claimed to measure as suggested by Babbie and Monton (2002). The variables of mobile money 
services, agent liquidity, and financial inclusion had composite reliability figures of 0.806, 0.778, 
and 0.794, respectively. Besides, the average variance extracted values for mobile money services, 
agent liquidity, and financial inclusion were 0.751, 0.639, and 0.833, respectively. Furthermore, the 
results also revealed that the diagonal figures for the main variables were higher than the inter 
item correlation figures. The results for the reliability and validity tests are indicated in Tables 1 
and 2.

Table 1. Reliability and validity
Variables No. of items (α) CR AVE
Mobile money 
services

20 0.825 0.806 0.751***

Agent liquidity 8 0.866 0.778 0.639**

Financial inclusion 19 0.742 0.794 0.833***

***p < 0.001; **p < 0.05; 
Legends:Cronbach Alpha - (α); Composite reliability—CR; Average variance extracted—AVE 

Table 2. Discriminant validity

Variables
Mobile money 

services Agent liquidity Financial inclusion
Mobile money services 0.799***

Agent liquidity 0.087** 0.742***

Financial inclusion 0.103** 0.472*** 0.702***

***p < 0.001; **p < 0.05 
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4.3. Correlation analysis
The main purpose of this study is to establish the moderating effect of agent liquidity in the 
relationship between mobile money services and financial inclusion of the unbanked poor 
population in rural sub-Saharan Africa.

Baron and Kenny (1986) argue that a relationship should exist between the independent, 
moderator, and dependent variables for test of interaction effect to proceed. Consequently, 
Pearson correlation analysis was conducted on the data to test for existence of relationships 
between the variables under this study. The results indicated that there is a significant and 
positive relationship between mobile money services and agent liquidity (r = 0.108; p < 0.05). 
In addition, the results also showed that mobile money services and financial inclusion are 
significantly and positively related (r = 0.312; p < 0.01). The results further confirmed that 
there is a significant and positive association between agent liquidity and financial inclusion 
(r = 0.100; p < 0.01). The correlation analysis validated existence of relationships between the 
independent, moderator, and dependent variables in this study, and the results were sig
nificant and tenable as indicated in Table 3.

4.4. Confirmatory factor analysis
Confirmatory factor analysis was performed to test for convergent and discriminant validity 
between the items used as measures for the constructs and latent variables under this study. 
The measurement models were constructed using AMOS to confirm whether the manifest 
constructs loaded well to their underlying latent variables derived from exploratory factor 
analysis (Hair et al. 2016).

The results from the confirmatory factor analysis revealed that 14 items were dropped and 
the manifest constructs loaded well on to the latent variable of mobile money services with 
excellent model fit indices. The CFA measurement model indicated that 6 manifest con
structs loaded well on to the latent variable of mobile money services with excellent model 
Fit indices and Chi-square (x2) of 6.918 with degrees of freedom of 8 and probability of 
0.546; Incremental Fit index (IFI) of 1.002; Tucker Lewis index (TLI) of 1.004; Comparative fit 
index (CFI) of 1.000; and Root Mean Square Error of Approximation (RMSEA) of 0.000, all 
above the recommended cut-off points as suggested by Hair et al. (2014).

Similarly, the results from the confirmatory factor analysis showed that 1 item was dropped 
and 7 manifest constructs loaded well on to the latent variable of agent liquidity with 
excellent model fit indices and Chi-square (x2) of 8.130 with degrees of freedom of 11 and 
probability of 0.702; Incremental Fit index (IFI) of 1.014; Tucker Lewis index (TLI) of 1.029; 
Comparative Fit index (CFI) of 1.000; and Root Mean Square Error of Approximation (RMSEA) 
of 0.000, all above the recommended cut-off points as suggested by Hair et al. (2014).

Table 3. Correlation analysis

Variables
Mobile money 

services Agent liquidity Financial inclusion
Mobile money services 1

Agent liquidity 0.108* 1

Financial inclusion 0.312** 0.100** 1

**Correlation is significant at the 0.01 level (2-tailed). 
*Correlation is significant at the 0.05 level (2-tailed). 
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Finally, the results from the confirmatory factor analysis indicated that 11 items were 
dropped and 8 manifest constructs loaded well on the latent variable of financial inclusion 
with excellent model Fit indices and Chi-square (x2) of 11.408 with degrees of freedom of 17 
and probability of 0.835; Incremental Fit index (IFI) of 1.023; Tucker Lewis index (TLI) of 1.039; 
Comparative fit index (CFI) of 1.000; and Root Mean Square Error of Approximation (RMSEA) of 
0.000, all above the recommended cut-off points as suggested by Hair et al. (2014). The results 
of the measurement models through confirmatory factor analysis are indicated in Figures 2, 3, 
and 4.

4.5. Moderating effect hypothesis
The main purpose of this study is to establish the moderating effect of agent liquidity in the 
relationship between mobile money services and financial inclusion of the unbanked poor popula
tion in rural sub-Saharan Africa.

The moderating effect of agent liquidity in the relationship between mobile money services and 
financial inclusion was tested by constructing a structural equation model in AMOS. The variables 

Figure 2. Measurement model 
for mobile money services.
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of mobile money services, agent liquidity, interaction effect, and financial inclusion were entered 
into the structural equation model by requesting 5000 samples in bootstrap AMOS sub-menu.

The results revealed that agent liquidity has a significant and positive interacting effect in the 
relationship between mobile money services and financial inclusion (β = 0.472, t = 2.755; p < 0.001). 
This supports hypothesis (H3) of this study, which states that agent liquidity significantly moder
ates the relationship between mobile money services and financial inclusion of the unbanked poor 
population in rural sub-Saharan Africa. Initially, mobile money services explained only 5% variation 
in financial inclusion before entering the interaction terms and agent liquidity into the structural 
equation model as shown in Figure 5. This implies that when the interaction term obtained as 
a product of mobile money services and agent liquidity is included into the structural equation 
model (mobile money services X agent liquidity), the impact of mobile money services on financial 
inclusion increases by 27 percentage points as indicated in Figure 6.

The moderated structural equation model also produced excellent model fit indices with Chi- 
square x2 of 3.112 and degrees of freedom of 6 with probability of 0.950; Incremental Fit index 

Figure 3. Measurement model 
for agent liquidity.
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(IFI) of 1.000; Tucker Lewis index (TLI) of 1.056; Comparative Fit index (CFI) of 1.000; and Root 
Mean Square Error of Approximation (RMSEA) of 0.000, all above the recommended cut-off points 
as suggested by Hair et al. (2014). The results for the test of moderation effect of agent liquidity in 
the relationship between mobile money services and financial inclusion are indicated in Table 4 
and Figure 6.

Furthermore, the interaction effect of agent liquidity in the relationship between mobile money 
services and financial inclusion was also plotted on a ModGraph based on the recommendation of 
Jose (2013). The results indicated that the interaction effect of mobile money services was 
different at all level with low, medium, and high impact on financial inclusion through agent 
liquidity as a moderator. The gradients/slopes were different at all points in the interaction 
process as shown in Figure 7.

Figure 4. Measurement model 
for financial inclusion.
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Figure 5. Non-moderated struc
tural equation model without 
interaction term.

Figure 6. Moderated structural 
equation model with interac
tion term.

Figure 7. ModGraph for the 
interaction effect of agent 
liquidity.
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4.6. Direct hypotheses
While the main purpose of this study is to test for the moderating effect of agent liquidity between 
mobile money services and financial inclusion, two other direct hypotheses derived under this 
study were also tested.

The results of the direct hypothesis test revealed that mobile money services has a significant 
impact on financial inclusion of the unbanked poor population in rural sub-Saharan Africa (β =  
0.508, t = 3.181; p < 0.001). This implies that mobile money services increase access to and use of 
financial services through mobile phones. This result supports hypothesis (H1) derived under this 
study, which states that mobile money services has a significant impact on financial inclusion of 
the unbanked poor population in rural sub-Saharan Africa.

More so, the results also showed that agent liquidity has a significant impact on financial 
inclusion of the unbanked poor population in rural sub-Saharan Africa (β = 0.340, t = 2.689; p <  
0.005). This means that availability of enough float at the mobile money agent point-of-sales can 
increase access to and use of financial services through mobile phones. This result supports 
hypothesis (H2) generated under this study, which states that agent liquidity has a significant 
impact on financial inclusion of the unbanked poor population in rural sub-Saharan Africa. The 
results of the direct hypotheses test are indicated in Table 4.

5. Discussion of findings
The main purpose of this study is to establish the moderating effect of agent liquidity in the 
relationship between mobile money services and financial inclusion of the unbanked poor popula
tion in rural sub-Saharan Africa.

5.1. Agent liquidity: moderator between mobile money services and financial inclusion
The results from this study showed that agent liquidity has a significant and positive interacting 
effect in the relationship between mobile money services and financial inclusion. This finding 
corroborates with the argument that availability of enough float helps mobile money agents to 
provide timely cash-in and cash-out services to more customers.

Mazambani et al. (2018) observe that mobile money agents should have adequate flow of cash 
to meet withdrawal demands of customers while retaining sufficient electronic balances to facil
itate conversions. Sufficient amounts of cash allow transactions to take place as and when 
customers want to cash-in or cash-out at the mobile money agents’ point-of-sale without any 
delay. Moreover, having enough liquidity helps the agent to execute more transactions and provide 
the services in a much reliable way. This results into easy access to and use of financial services.

Additionally, the GSMA (2021) indicates that mobile money agents should have enough cash to achieve 
the main function of converting electronic money to cash. The mobile money transactions between a retail 
agent and a customer require that the retail agent has cash value in their mobile wallet to complete the 

Table 4. Results of testing indirect and direct hypotheses
Hypothesized 
Coefficient Estimate S.E t-value p-value 95%UL 95%LL
MoBMon➔AL➔FI 0.472*** 0.033 2.755 0.000 0.034 0.140

MoBMon➔FI 0.508*** 0.022 3.181 0.000 0.422 0.593

AL➔FI 0.340** 0.024 2.689 0.049 0.073 0.119

***p < 0.001; **p < 0.005 
Legends: MoBMon—Mobile money; FI—Financial inclusion; AL—Agent liquidity 
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mobile money transactions. As a result, more and more customers will cash-in and cash-out, which 
increases access to and use of financial services. This result supports hypothesis (H3) of this study.

5.2. Mobile money services and financial inclusion
The results from this study also indicated that mobile money services has a significant impact on financial 
inclusion of the unbanked poor population in rural sub-Saharan Africa. Indeed, Tengeh and Gahapa (2020) 
observe that since most agents work for extended hours to meet the mobile money demands of different 
customers, they make financial services available at any time and in any place to the customers. This 
increases access to and use of financial services by the unbanked rural poor individuals.

Beck (2020) also argues that while formal banks may require several documentations to open an 
account from the unbanked individuals, mobile money requires only the national identification 
card to open an account. This reduces barrier to access and ineligibility due to documentation 
requirements. Therefore, this can attract more unbanked rural poor individuals with national 
identification document to acquire mobile money account to access and use financial services.

Furthermore, Must and Ludewig (2010) also state that mobile money can allow users to transact 
with safety and privacy because customers can only transact by entering a unique Personal 
Identification Number (PIN) to authenticate transactions over the mobile money platform. Thus, 
assurance of safety give customers confidence to continue using mobile money financial services, 
which results into increased use of digital financial services.

Similarly, Ndiwalana et al. (2014) show that the unbanked rural poor individuals do not need 
a bank account to access mobile money services. The mobile money system requires the custo
mers to get a mobile SIM card from a mobile network operator, which is registered with a mobile 
money account that can be instantly used to perform transactions. This can speed up access to 
and use of financial services by the poor.

Mararo and Ngahu (2017) also observe that mobile money transactions can be performed by the 
unbanked rural poor individuals at an agent point-of-sale without making a trip to the bank branches or 
ATMs. This saves time and costs that is incurred by the unbanked rural poor individuals to travel to the bank 
to access financial services. This makes it more convenient and cheaper to access and use financial services 
through mobile money than other alternative sources such as banks, hence, increased financial inclusion.

Batista and Vicente (2021) further suggest that mobile money offer faster transactions compared to 
the traditional banks that need more time to perform transactions. Storing, sending, and receiving 
money through mobile money is accomplished in a shorter time and at relatively low costs compared 
to costs and fees charged by banks. Consequently, this may attract more unbanked rural poor 
individuals to use mobile money, which results into increased access to and use of financial services. 
This result is in agreement with hypothesis (H1) of this study.

5.3. Agent liquidity and financial inclusion
The results from this study further revealed that there is a significant impact of agent liquidity on 
financial inclusion of the unbanked poor population in rural sub-Saharan Africa. According to Rothe 
(2020), mobile money agents are a key component of the financial systems in developing countries, 
especially for lower income households and informal businesses in rural communities. They provide 
the essential function of converting electronic money to cash that involve digitizing informal cash 
payments and enabling crucial financial transactions such as money transfers and bill payments.

Rodriguez et al. (2019) argue that maintaining higher float amounts to respond to high customer 
demand for cash-in and cash-out can result into increased access to and use of basic financial 
services over the mobile money platform that can increase financial inclusion.
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Eijkman et al. (2010) contend that availability of enough liquidity at the agent outlet helps the poor 
who operate in a cash economy, and whose income comes in the form of small lumps of cash, to 
consistently participate in the mobile money ecosystem by cashing-in and cashing-out easily.

Overall, the UNCDF (2020) states that keeping enough float helps the mobile money agents to 
concentrate on improving their businesses, which makes them to grow and remain in operations. This 
may results into provision of better mobile money services to users, which can increase financial 
inclusion by bringing banking services closer to the unbanked rural poor population who live in rural 
communities. This result lends support to hypothesis (H2) of this study.

6. Conclusion
The conclusion from this study is centred on the study findings, research limitations and future 
studies, and implications.

6.1. Study findings
The main purpose of this study is to establish the moderating effect of agent liquidity in the 
relationship between mobile money services and financial inclusion of the unbanked poor popula
tion in rural sub-Saharan Africa.

The results from this study showed that agent liquidity has a significant and positive interacting effect 
in the relationship between mobile money services and financial inclusion. The availability of enough 
float helps to reduce the long hours spent on trips by agents to rebalance points. This can lead to timely 
provision of cash-in and cash-out services to more customers. As a result, more customers can access 
and use the payment, withdrawal, borrowing, and saving services offered through mobile money.

Besides, the results from this study indicated that mobile money services has a significant impact 
on financial inclusion of the unbanked poor population in rural sub-Saharan Africa. Mobile money 
through its wider agent networks can deliver the required level of proximity at low transaction costs, 
especially to geographically dispersed poor households who do not have access to formal financial 
services offered by banks. Mobile money can allow individuals at the bottom of the pyramid to 
deposit cash and make withdrawals at the retail agent point-of-sale. This allows them to quickly and 
cheaply perform transactions over a wider geographical coverage than banks.

Finally, the results from this study showed that there is a significant impact of agent liquidity on 
financial inclusion of the unbanked poor population in rural sub-Saharan Africa. This means that all 
agents of mobile money providers ought to have enough cash and electronic float to serve every 
customer transaction request at all times without being turned away. Indeed, the long-term 
health of mobile money ecosystem depends on agents and availability of floats to satisfy custo
mers’ demand, especially in rural areas where there are no banking services.

6.2. Research limitations and future studies
Whereas the findings from this study revealed significant interaction effect of agent liquidity 
between mobile money services and digital financial inclusion, the data were collected from only 
the unbanked poor population in rural sub-Saharan Africa. Therefore, studies involving other users 
of mobile money could add more evidence on the role of mobile money agents in promoting 
financial inclusion.

The current study also collected data from only one rural region in Uganda as a country within 
sub-Saharan Africa. Future studies may collect data from more than one country in order to 
perform comparative analysis for generalization purpose.

Similarly, the current study investigated the liquidity of mobile money agents over a shorter 
period of time. Future studies may help to analyze whether liquidity of agents can remain a 
persistent challenge over a longer period of time.
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Lastly, this study considered only mobile money financial services as an innovative digital 
channel for delivering financial services. Future studies may be conducted to investigate liquidity 
needs across other spectrum of FinTech.

6.3. Implications
The findings from this study can help mobile money regulators in low-and-middle income coun
tries in sub-Saharan Africa to revisit and loosen requirements for registration and operation of 
mobile money agents. The initial capital and minimum float requirements should be revised 
downwards to enable many local “dukas” (small shops) to operate as agents to offer mobile 
money financial services, especially in rural villages not served by formal banks. This can increase 
the scope of financial inclusion in rural areas.

The findings from this study can also offer opportunity for bank linkages between the formal 
financial services’ providers and agent banks in the villages. The formal banks can operate through 
agent banks to deliver financial services to remote areas at reduced cost of operation. Extending 
financial services through retail agent banks and ATMs can help to solve the problem of high cost 
seen as a major bottle neck associated with delivering banking services to rural areas. As a result, 
this can increase access to and use of financial services by the unbanked rural poor population.

In addition, the findings from this study can also help mobile money agents to revise daily float levels 
and maintain sufficient liquidity. This can help them to consistently meet cash-in and cash-out needs of 
customers, thereby, increasing access to and use of financial services. Similarly, the findings from this 
study can be used by the mobile network operators (MNOs) to revise the minimum credit extended to 
mobile money agents. This can be achieved by determining daily float needs of customers within the 
mobile money ecosystem. Timely provision of enough floats to mobile money agents can help to meet 
cash withdrawal and deposit needs of customers, which can result into increased financial inclusion.

The findings from this study can also be used as a tool for controlling inflation within the 
economy by financial sector regulators in sub-Saharan Africa. The central bank can use mobile 
money agents to monitor liquidity within the mobile money ecosystem to prevent inflation. 
Consequently, the balance between money supply and demand can result into availability of 
enough money to increase financial inclusion.

Furthermore, the findings from this study can also help MNOs to invent the quickest means through 
which they can replenish agents’ cash needs. Since most agents complain about lack of cash due to 
MNOs delay in crediting their accounts, the use of zonal master agents to meet timely cash request 
can help to solve the problem of agents’ illiquidity, especially in remote villages. This can help them to 
meet timely cash needs of mobile money clients, hence, increased financial inclusion.

Additionally, the findings from this study can help mobile network operators to plan to extend 
float advances or credit and overdraft facilities to agents to maintain sufficient liquidity. The 
mobile money providers may partner with financial service aggregators to provide digital credit 
for float to agents at a lower rate of interest than they charge customers.

More so, the findings from this study can also help mobile network operators to reconsider the use 
of artificial intelligence (AI) through predictive data analytics that may improve liquidity management 
by providing efficient estimates of float inventory. The MNOs may use customer volume and value 
transaction data around agent locations to predict future demand for float. This can enable them to 
manage and control liquidity (electronic float and cash) at peak and off-peak times of the day, week, 
or month, which results into increased access to and use of financial services.

Further to the above, the findings from this study may help the mobile money stakeholders to 
create diversity within the mobile money services. The increase in mobile money service diversity 
will create more opportunities for retail agents to balance their cash holdings through 
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disbursements and withdrawals. This will help them to manage liquidity in order to meet timely 
financial transaction needs of clients.

Besides, the findings from this study can be used by governments in sub-Saharan Africa for public 
remittances. The mobile money agents can be used by government to remit national payments such as 
pension and salaries. The agents can also adopt staggered payment strategy to manage government 
transfers, especially for payouts that tend to occur at almost the same time. This can promote financial 
inclusion of the needy population such as retirees who live in rural areas with limited banking facilities.

Finally, the findings from this study can help to promote cashless monetary system in sub-Saharan 
Africa. The presence of mobile money agents in every village in sub-Saharan Africa can promote use of 
electronic payments for essentials among the rural communities. This can reduce the risks associated 
with use of physical cash for transactions. This can ultimately promote digital financial inclusion.
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