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Abstract

The purpose of this study is to complement extant literature by examining how mobile
money innovations can moderate the unfavorable incidence of female unem-
ployment on female doing of business in 44 countries from sub-Saharan Africa

for the period 2004 to 2018. The empirical evidence is based on interactive quantile
regressions. The employed doing business constraints are the procedures a woman
has to go through to start a business and the time for women to set up a business,
while the engaged mobile money innovations are: (i) registered mobile money agents
(registered mobile money agents per 1000 km? and registered mobile money agents
per 100,000 adults) and (i) active mobile money agents (active mobile money agents
per 1000 km? and active mobile money agents per 100,000 adults). The hypothesis
that mobile money innovation moderates the unfavorable incidence of female unem-
ployment on business constraints is overwhelmingly invalid. The invalidity of the tested
hypothesis is clarified, and the policy implications are discussed.

Keywords: Mobile phones, Financial inclusion, Women, Doing business, Sub-Saharan
Africa

JEL classification: G20, 040, 110, 120, 132

Introduction
The study is motivated by four principal fundamentals in the extant policy and scholarly
literature on the subject. Accordingly, an investigation into the nexuses between female
unemployment, mobile money innovations and doing business by females is founded on
the following four constructive lines, namely: (i) the policy syndrome of gender exclu-
sion in sub-Saharan Africa (SSA); (ii) the importance of promoting inclusive develop-
ment in view of achieving most poverty- and inequality-related sustainable development
goals (SDGs); (iii) the established relevance of mobile money innovations in promoting
inclusive development outcomes and (iv) gaps in the extant gender inclusion and doing
business literature. The four highlighted fundamentals are expiated in the same chronol-
ogy as highlighted.

First, the concern surrounding gender exclusion is well articulated in the United
Nations’ SDGs agenda, especially as it pertains to SDG5, which is focused on gen-
der inclusion in all its forms. In essence, the present study falls within the remit of
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promoting gender inclusion because two main gender exclusion variables are consid-
ered in the empirical exercise, notably: (i) the female unemployment rate is consid-
ered as a moderating variable (i.e., policy syndrome) while (ii) the doing of business
by females is used as the proxy for the outcome variable. It is also worthwhile to
emphasize that the importance of gender inclusion in the sub-region is also premised
on sound stylized facts, not least because, according to the extant scholarly and policy
literature (Asongu et al., 2021a; World Bank, 2018), about 160 USD trillion is lost on
an annual basis in terms of gross domestic product (GDP) as a result of the absence of
gender inclusion.

Gender exclusion is just part of the broader concerns of poverty and inequality that
is apparent in SSA.

Second, beyond the concern of gender exclusion, it is documented in the extant
contemporary literature on the subject (Asongu & Nwachukwu, 2016; Bicaba et al.,
2017; Tchamyou, 2020), that unless the concern of income inequality (i.e. gender
exclusion embodied) is addressed; most countries in the sub-region would not achieve
most income inequality- and poverty-oriented SDGs targets of the United Nations.
It is important to articulate that the prevailing high poverty and inequality levels in
the sub-region are traceable to the fact that most governments in the attendant sub-
region have failed to leverage the recent economic growth resurgence to improve
equitable income distribution avenues (Tchamyou, 2019, 2020). In order to put this
stance in more perspective, Nwani and Osuji (2020) have recently established that in
2019, SSA beat Asia to become the region in the world, hosting the highest number
of people living in absolute poverty. Against this background, the channel of mobile
money innovations used in this present exposition builds on the established evidence
that they represent significant instruments in reducing poverty and income inequality
gaps (Awel & Yitbarek, 2022; Kim, 2022; Ngono, 2021).

Third, this study is also motivated by the fact that mobile money innovations have
been documented to be fundamental in promoting inclusive development as well as
the doing of business in view of, inter alia, tailoring countries towards the achieve-
ment of SDGs as well as in addressing other policy syndromes like high unemploy-
ment which can, for the most part, be addressed by self-employment avenues such as
the doing of business (Asongu & Odhiambo, 2018; Asong & Nting, 2022; Tchamyou,
2019; UNCDF, 2022). In essence, mobile money innovations offer, inter alia, financial
inclusion opportunities that are worthwhile in the achievement of a plethora of inclu-
sive development outcomes (Abdulqadir & Asongu, 2022; Achuo et al.,, 2021; Asongu
& le Roux, 2019; Tchamyou et al., 2019a, 2019b; UNCDF, 2022). It is based on the
underlying premise that the present study is concerned with addressing how mobile
money innovations can be leveraged to promote the doing of business by the female
gender, contingent on existing levels of doing business constraints and female unem-
ployment because of an apparent gap in the extant literature on the subject.

Fourth, the extant literature on the subject can be summarized in three main
streams, especially as it pertains to research on doing business, gender inclusion and
mobile money innovations. These three streams of research are expanded in the same

chronology as stated.
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a. With regards to the first stream, the extant doing business literature has not been
concerned about the problem being engaged in this study. Tchamyou (2017) has
focused on how the knowledge economy influences doing business in Africa, Asongu
and Odhiambo (2019a) have examined the challenges of doing business in Africa
while Asongu and Tchamyou (2016) have been concerned with how the knowl-
edge economy can be affected by doing business conditions. Eskor (2017) has con-
sidered mechanisms by which doing business can be promoted by means of strate-
gies that are consistent with the phenomenon, whereas Kolo (2017) has focused on
innovations that are linked to sustainability, especially as it pertains to promoting
entrepreneurship. Chigunta (2017) assesses the importance of entrepreneurship in
addressing issues related to youth unemployment, whereas Nagler and Naudé (2017)
focus on issues surrounding the doing of business within the non-farming sector
in SSA. Adom (2017) puts emphasis on the importance of financial institutions in
the doing of business, contingent on an overwhelming informal economic sector,
while Amankwah-Amoah (2018) provides insights from an emerging economy on
the relevance of promoting doing business policies. Eshun (2018) focuses on how
institutions can be reinvented in order to facilitate economic prosperity by means
of entrepreneurship, whilst Juma et al. (2017) are concerned with how collaborative
systems can be leveraged for the purpose of promoting sustainable doing of business.

b. Concerning the second stream, contemporary studies on innovations in mobile
money have largely focused on, among others, nexuses among banking mechanisms,
innovations in the use of mobile phones and the doing of business by the female gen-
der (Ngono, 2021); Kim (2022) has focused on the incidence of financial access that is
inclusive and innovations in mobile money while, Osabuohien and Karakara (2018),
Asongu and Odhiambo (2018) and Mndolwa and Alhassan (2020) are interested in
nexuses among access to finance, information technology, mobile phones and gen-
der-inclusive financial development.

c. The third stream on mobile money innovations has largely been articulated along
issues that are not captured in the present study, not least because: Koomson et al.
(2021) have assessed how the adoption of mobile money responds to shocks that are
idiosyncratic; Coffie et al. (2021) have assessed drivers of Fintech adoption in small
and medium-sized enterprises; Awel and Yitbarek (2022) have been concerned with
the importance of mobile phone improvements when it comes to paying utility bills;
Lashitew et al. (2019) and Asongu et al. (2020, 2021b) have looked into factors that
drive innovations in mobile money while Serbeh et al. (2022) have been concerned
with the importance of inclusive financial avenues in sustainable development pros-
pects in rural zones. There is also a category of authors that have predominantly
focused on digital currencies (Biais et al., 2019, 2020; Chiu & Koeppl, 2019; Choi &
Rocheteau, 2021; Eyal & Sirer, 2014; Easley et al., 2019; Huberman et al., 2021; Pag-
notta, 2022; Saleh, 2021; Schilling & Uhlig, 2019).

Among the highlighted strands and streams of research on which the present
exposition is underpinned, the closest study in the literature to the present research
is Ngono (2021), which has assessed how female self-employment in SSA can be pro-
moted through the following mechanisms: innovations in the use of mobile phones,
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banks and microfinance institutions (MFIs). The authors have used data from 2004
to 2018 and employed the generalized method of moments (GMM) as an empiri-
cal strategy. The main similarity between Ngono (2021) and the present study is that
both rely on the same dataset while investigating different problem statements. In this
respect, the following two distinctive features are apparent in the light of the underly-
ing study.

a. The outcome variable in the present study reflects female doing business indica-
tors, while the outcome variable of Ngono (2021) is the female self-employment rate,
which is used as a control variable in the present study. Moreover, while the prob-
lem statement in the underlying study is tailored such that there are direct linkages
between the investigated channels and the outcome variable, in the present study,
nexuses are indirect because the empirical analysis is framed as in interactive regres-
sion setting instead of being understood as in linear additive models. For instance,
while money innovations in the underlying study are understood to influence female
self-employment directly, in the present exposition, the incidence of mobile money
innovations in the doing of business by females is contingent on existing levels of
female unemployment as conceived within the remit of interactive or non-linear
additive estimations.

b. On the methodological front, instead of assessing the nexuses at the mean value of
the outcome variables as expressed in the GMM regressions, there is an assumption
in the present study that the investigated nexuses are contingent on existing levels
of the outcome variables, such that policies designed to influence female doing of
business by means of mobile money innovations (and contingent on female unem-
ployment) are unlikely to succeed unless such policies reflect initial levels of doing
business constraints and hence, tailored differently across countries with low, inter-
mediate and high initial levels of the considered doing business constraints. In order
to take this modelling constraint into account, a quantile regressions estimation
strategy is adopted because it enables the assessment of the nexuses throughout the
conditional distribution of the outcome variables.

The rest of the study is organized in the following manner. Sect. “Theoretical under-
pinnings and testable hypothesis” discusses the extant theoretical underpinnings
motivating the study while the data and methodology are covered in Sect. “Data and
methodology” Sect. “Empirical results” presents and discusses the empirical results,
while Sect. “Concluding implications and future research directions” concludes with

implications and future research directions.

Theoretical underpinnings and testable hypothesis

This section on the theoretical exposition is engaged in three main strands, especially
as it pertains to: (i) discussing the two main theoretical foundations underpinning
the study; (ii) providing insights into how the theoretical foundations can be contex-
tualized in relation to the problem statement being considered and (iii) formulating
the corresponding testable hypothesis in the light of the two previous strands. These
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underlying elements are discussed in detail in what follows using the same chronol-
ogy as highlighted. However, in order to enhance readability and flow, the theoretical
underpinnings are contextualized after presentation in respective strands.

First, within the remit of the strand on theoretical underpinnings, two main theoreti-
cal foundations can be employed to motivate the present exposition, notably: (i) tech-
nology acceptance theoretical views and (ii) the intensive and extensive margin theories
underlying how financial access affects inclusive development outcomes such as gender
economic inclusion.

In the first stream, consistent with recent Fintech (Ndoya & Asongu, 2022) and mobile
phone adoption (Asongu et al., 2018; Cusick, 2014; Nikiforova, 2013; Yousafzai et al.,
2010) literature for inclusive development outcomes, the following theories are relevant
in the adoption of mobile phones for the inclusive development purposes, namely: the
theory of reasoned action (TRA), the theory of planned behavior (TPB) and the technol-
ogy acceptance model (TAM).

The TRA is based on the foundation that customers are rational, especially when
acknowledging the consequences of their actions (Ajzen & Fishbein, 1980; Bagozzi,
1982; Fishbein & Ajzen, 1975). The TPB is an improved version of the TRA and accord-
ing to Ajzen (1991), more articulation is placed on two main categories of customers: (i)
customers who show conscious influence that is connected to their actions and (ii) cus-
tomers who fail to show such conscious influence. With respect to the TAM, the hypoth-
esis underlying the desire of a customer to adopt a given technology is contingent on the
customer’s voluntary decision to adopt and use that specific type of technology (Davis,
1989). In accordance with the extant literature, there exist three theories possessing two
main common denominators that merit further articulation: (i) individual belief forma-
tion and (ii) composite constituents such as utilitarian, behavioral and psychological
characteristics.

In terms of contextualization, the attendant customer-centric characteristics are
consistent with the problem statement being examined in this study from three main
perspectives (Ndoya & Asongu, 2022). (i) In relation to the utilitarian premise, digital
technologies are adopted by customers because these users anticipate that the attendant
technologies will enhance their well-being and standards of living, especially by means of
doing business, as considered within the remit of the present study. (ii) From the behav-
ioral angle, some customers can adopt digital technologies because they want to climb
a social ladder and belong to a social order, especially as it pertains to joining a doing
business club. (iii) Psychological and personal foundations that inspire the decision of
whether a mobile technology should be adopted by a customer or not, are influenced by
other tendencies, such as existing unemployment levels and the established relevance of
such technologies in doing business. In summary, the attendant three factors motivating
the decision by an individual to adopt a specific type of technology depend on a multi-
tude of features that are both idiosyncratic and systematic.

With respect to the second stream in the first strand relating to the complementary
theoretical underpinnings, the extensive and intensive margin theories apply to the
context of the study because financial access is fundamental in the doing of business.
According to the extant inclusive development literature (Tchamyou et al., 2019b): (i) the
extensive margin theory applies when customers who were not previously using mobile
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phones for financial access purposes are provided with the means by which to have
access to finance for the purpose of doing business and (ii) the intensive margin theory
is apparent when customers who had been previously enjoying financial access by means
of mobile money innovations are provided with more opportunities of financial access
by means of the same mobile money innovations.

Second, in terms of contextualizing the presented theoretical perspectives, it is imper-
ative to put the attendant theoretical underpinnings in more contexts because financial
access opportunities by means of mobile phones have inclusive development externali-
ties, such as the doing of business by females. Moreover, the decision by a female to start
a business because of more financial access from mobile phone externalities is also con-
tingent on extant female doing of business constraints. The attendant contextualization
is founded on documented challenges to doing business in Africa (Asongu & Odhiambo,
2019a) as well as the established nexus between doing business and inclusive develop-
ment outcomes (Asongu & Odhiambo, 2019b).

Third, with regard to the theoretical underpinnings in the first strand and the cor-
responding contextualization of the theoretical view in the second strand, a testable
hypothesis can thus be formulated. Accordingly, from the TRA, TPB and TAM, females
can adopt mobile money innovations because they want to do business and such an
adoption is contingent on whether they are unemployed or not. Moreover, financial
access by means of mobile money innovations (through intensive and extensive mar-
gin theoretical channels) offers females with the prospect of doing business, inter alia,
depending on existing levels of female doing business constraints. The underpinnings
above lead to the following testable hypothesis.

Hypothesis 1: mobile money innovations promote the doing of business by females and
existing doing business levels influence the relationship.

In the light of the above, the empirical analysis section of this study is tailored towards
assessing if the data from the sampled countries is consistent with the theoretical under-
pinnings and related testable hypothesis. Accordingly, the nexus between mobile money
innovations, female unemployment and doing business constraints is in terms of females
that are unemployed using extant and new mobile money innovation opportunities to
improve their doing business opportunities (i.e., the intensive and extensive margin the-
ories). The favorable expectation or advantages of mobile money innovations are based
on reasoned action, planned behavior and technology acceptance on the part of unem-
ployed females (i.e., TRA, TPB and TAM).

Data and methodology

Data

This present exposition is focused on forty-four countries in SSA using data for the
period 2004 to 2018 which are obtained from three main sources, notably: (i) the Finan-
cial Access Survey (IMF, 2020); (ii) the World Development Indicators of the World
Bank (2020a) and (iii) the Gender and Parity Statistics for Men and Women of the World
Bank (2020b). In accordance with the motivation of the study, especially as it pertains to
the close positioning in relation to Ngono (2021), the study is based on the same dataset
as that used by the underlying study. It follows that the same reasons for data availability
constraints apply as in the underlying study.
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Two main outcome variables are employed in the study, namely: (i) the procedures
a woman has to go through to start a business and (ii) the time for women to set up
a business. Following the motivation of the study and corresponding testable hypoth-
esis, the main independent variables of interest are mobile money innovations employed
as the moderating variables and the female unemployment rate (% of the female labor
force) employed as the main channel or policy syndrome because, as motivated in the
introduction and formulated in Sect. “Theoretical underpinnings and testable hypoth-
esis’; the ability of females to leverage mobile money innovations in view of doing busi-
ness is contingent on existing mobile money innovation levels. In other words, female
unemployment is moderated by the incidence of mobile money innovations in the ability
of women to do business. Consistent with Ngono (2021), two types of mobile money
adoption variables are employed in the present study: (i) registered mobile money agents
(registered mobile money agents per 1000 km? and registered mobile money agents per
100,000 adults) and (ii) active mobile money agents (active mobile money agents per
1000 km? and active mobile money agents per 100,000 adults). It follows that while two
types of mobile money innovation dynamics are adopted for the study, the additional
employment of two types of mobile money dynamics in each category is to provide more
room for policy implications as well as robustness insights.

Consistent with Ngono (2021), in order to control for variable omission bias and thus
avoid estimations that are not robust, the empirical analysis is tailored to include 6 vari-
ables in the conditioning information set, namely: inclusive education, trade openness,
female self-employment, the cost it takes for a woman to set up a business and bank
account ownership by women. While these constitute five control variables, the sixth
control variable is obtained complementarily from the outcome variables employed. For
instance, when one outcome variable is employed in a given specification, the second
outcome variable is employed as the sixth control variable and vice versa. The choice of
these variables that are involved in the conditioning information set is consistent with
contemporary gender inclusive and doing business literature (Asongu & Odhiambo,
2020; Asongu et al., 2021c; Cheah et al,, 2021; Chen et al., 2021; Demirgii¢-Kunt et al.,
2018; Duflo, 2012; Nchofoung et al., 2021; Ngono, 2021; Ofori et al., 2021; Tchamyou et
al, 2019a, 2019b). As concerns the expected signs from the control variables, the
involved doing business constraints are expected to positively influence the outcomes
variables given that they are proxied in terms of doing business constraints. However,
trade, inclusive education, female self-employment and ownership of bank accounts are
expected to have the opposite effects. Beyond these considerations on expected signs, it
is also worthwhile to acknowledge that within the remit of interactive regressions, the
expected signs cannot be established with certainty, not least because the concern of
multicollinearity is not considered in interactive regressions (Brambor et al., 2006). It is
for this reason that the net effects and/or thresholds are computed. These computations
overlook the concern of multicollinearity by taking into account both the unconditional
and conditional incidences of the main channel in the computation of net influences
from the main channel on the outcome variable.

Appendix Table 5 discloses the definitions and corresponding sources of the variables
employed in the study, while Appendix Table 6 provides summary statistics that are used
to inform the study, especially as it pertains to the computation of net effects and/or
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thresholds that are relevant in the assessment of the testable hypothesis. Accordingly, in
order not to interpret the estimated coefficients as in linear additive models, as apparent
in the empirical results of the study, such net effects and/or thresholds are computed
in order to mitigate the pitfalls of interactive regression documented in Brambor et al.
(2006). The appendix section is completed with a correlation matrix.

Methodology

In line with the motivation of the study of departing from Ngono (2021), who has
adopted a GMM empirical strategy that assesses the investigated nexuses at the mean
value of the gender-inclusive outcome variable, the present study adopts a quantile
regressions strategy, which examines the concerned linkages throughout the conditional
distribution of the outcome variable in order to increase space for policy implications as
well as account for initial levels of the outcomes that are likely to influence the investi-
gated nexuses and, by extension, corresponding policy implications. The motivation for
the choice of the quantile regressions in order to avail space for more policy implications
is consistent with the extant “quantile”-centric literature (Asongu, 2017; Billger & Goel,
2009; Boateng et al., 2018; Tchamyou & Asongu, 2017).

It is also worth articulating that, compared to the ordinary least squares (OLS)
approach that is premised on the assumption that the error terms are normally distri-
bution, such is not the case with the quantile regression strategy because the consid-
ered nexuses to be examined are investigated throughout the conditional distribution of
the outcome variable. Moreover, unit roots tests and cointegration dispositions are not
needed for the quantile regressions estimations because the estimations should be done
in level series, not at an alternative level of integration. The narrative in this paragraph
is supported by both contemporary and non-contemporary quantile-centric literature
(Asongu, 2017; Keonker & Hallock, 2001; Koenker & Bassett, 1978).

Building on the suggested empirical approach, the 6th quantile estimator of female
doing of business is obtained by solving for the corresponding problem of optimization
in Eq. (1), that is provided by overlooking subscripts in order to enhance readability and
flow.

min Z 9’3/,- —xi/ﬂ|—|— Z (1 —0)|yi—xi/ﬂ’ (1)

k
PR | ie(iiznn ) ie{izyi<xyp }

where 6 € (0,1). Compared to the OLS technique that is estimated by minimizing the
sum of residuals that are squared, with the quantile regressions technique, it is instead
the absolute deviations that are considered throughout the conditional distributions of
the outcome variables (i.e. doing business constraints within the context of the study).
As a case in point, the 75th quantile (§=0.75) is minimised by weighing the residuals.
The attendant conditional quantile of female doing of business or y; given x; is:

Qy(O/x;) = x1p0 (2)

where for the relative 0th quantile that is investigated, parameters with unique slopes
are estimated. The corresponding formulation is orthogonal to E (y/x) = x;/f in the OLS

slope in which, parameters are exclusively investigated at the mean of the conditional
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distribution of female doing business. For the model in Eq. (2), the dependent variable
yi is a female doing business constraint while x; contains a constant term, female unem-
ployment, mobile money innovations, secondary female high school enrollment rate, trade
openness, the cost it takes for a woman to set up a business, female self-employment and

female ownership of bank accounts.

Empirical results

Presentation of results

The empirical results are presented in this section in Tables 1, 2, 3, 4. More specifically:
Table 1 is concerned with linkages between female unemployment, registered mobile
money agents and the time to start a business by a female; Table 2 focuses on female
unemployment, registered mobile money agents and the procedure to start a business by
a female; Table 3 is concerned with female unemployment, active mobile money agents
and the time to start a business by a female while Table 4 focuses on linkages between
female unemployment, active mobile money agents and the procedure to start a busi-
ness by a female. It follows that the first-two tables employ the mobile money innovation
dynamic of registered mobile money agents, while the last-two use the mobile money
innovation dynamic of active mobile money agents.

Each of the tables is divided into two main panels, respectively, reflecting each of the
corresponding mobile money innovation dynamics within each category. It follows that
the four tables correspond to the eight main regression categories. It is also worthwhile
to clarify that when findings are compared across quantile and corresponding OLS
regression outcomes, the motivation for the choice of the quantile regression approach
is justified because the OLS and quantile estimates exhibit distinguishing features in
terms of signs of estimated coefficients as well as in the magnitude of the estimated coef-
ficients. This is thus an indication that initial levels of the doing business constraint out-
come variables are relevant in understanding the investigated linkages.

In order to examine the validity of the tested hypothesis formulated in Sect. “Theo-
retical underpinnings and testable hypothesis’, it is expected that female unemployment
should increase female doing business constraints while mobile money innovations
should moderate female unemployment in reducing the corresponding doing business
constraint. In other words, given that the main channel is female unemployment, it is
expected that the unconditional or non-interactive incidence of female unemployment
on the outcome variable should be positive while the corresponding conditional or inter-
active incidence should be negative. On the basis of the significance of the attendant
conditional and unconditional estimated coefficients, mobile money innovation thresh-
olds at which the unconditional positive incidence of female unemployment on doing
business constraints are completely dampened, are computed in accordance with con-
temporary interactive regressions literature (Nchofoung & Asongu, 2022a, 2022b; Ncho-
foung et al., 2022). Accordingly, the threshold values are critical levels of the mobile
money innovations that should be attained in order for the effect of female unemploy-
ment to change the sign from positive to negative because the corresponding interactive
effect is expected to have a negative significant sign.

It follows that the validity of the tested hypothesis is based on computing critical levels
of mobile money innovations that should be reached in order for female unemployment
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to no longer promote constraints in the doing of business. Otherwise, in accordance
with the attendant interactive regression literature, positive and negative synergies can
be apparent when both the unconditional and conditional estimated coefficients have
the same signs. In a scenario of a synergy effect, the thresholds cannot be computed
and thus, the validity of the tested hypothesis cannot be established. The sign ‘na’ (or
not applicable) is employed when at least one estimated coefficient needed for the com-
putation of the threshold is not significant, while ‘nsa’ (or not specifically applicable) is
employed in a scenario of a synergy effect.

In order to put the underpinning computation for the validity of the testable hypoth-
esis into more perspective, an illustrative example is worthwhile. In the light of the dis-
cussed information criteria for the validity of the tested hypothesis, the tested hypothesis
is exclusively valid in the second and last columns of tables in regressions pertaining to,
respectively, the OLS regressions and 90th of the right-hand side. In these correspond-
ing regressions, it is apparent in the light of the discussed information criteria that the
unconditional incidence of female unemployment on the outcome doing business con-
straint variable is positive while the corresponding conditional or interactive incidence
associated with the mobile money innovation dynamic is negative. It follows that given
the abstraction of the OLS findings that are exclusively used for informative purposes, in
order to compare the estimations based on the mean value of the outcome variable with
the corresponding estimations based on the conditional distribution of the outcome
variables of all the regressions that are considered, the tested hypothesis is exclusively
valid in the 90th quantile of the right-hand side of Table 3. In the attendant quantile
708 (0.708/0.001) active mobile money agents per 100,000 adults are required for female
unemployment to no longer increase the time it takes for a female to start a business.
In order for the computed thresholds to make economic sense and be policy-relevant,
these computed thresholds are supposed to be within statistical range by being situated
between the minimum and maximum values of the corresponding moderating or mobile
money innovation dynamic, as disclosed in the summary statistics. This is the case
because the computed threshold of 708 active mobile money agents per 100,000 adults is
between the 0.000 (i.e., minimum) and 1046.332 (i.e., maximum) values disclosed in the
summary statistics in Appendix Table 6.

In the light of the narrative above, it is apparent that the tested hypothesis is not over-
whelmingly valid because thresholds are not computed in most of the quantiles in order
to confirm the validity of the tested hypothesis. Moreover, most of the significant control
variables have the expected signs in light of the discussion in the data section.

Further discussion of results and nexus with the extant literature

This section is designed to clarify the invalidity of the tested hypothesis in the light of
the extant literature on the subject. Accordingly, whether the tested hypothesis is valid
or invalid is subject to empirical analysis and should be clarified in the light of various
strands of the literature on the subject. Hence, the invalidity of the tested hypothesis is
consistent with a strand of literature documenting that mobile money innovations can-
not bridge the gender financial inclusion gap, not least because, at times, these innova-
tions instead worsen the attendant gender financial inclusion gap. This could be clarified
by the fact that women could be less likely to adopt mobile money innovations and
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fintech owing to associated cost and their attitudes towards not adopting specific mobile
innovations because they want to remain in a scenario of status quo (Cheah et al., 2021;
Chen et al,, 2021).

For instance, Chen et al. (2021) have established that women, despite being more
affected by poverty (Molinier & Quan, 2019), are less likely to use fintech resulting from
mobile money innovations while Cheah et al. (2021) have shown that women prefer tra-
ditional modes of transactions such as cash payment methods and concluded that fin-
tech development like mobile money innovations is detrimental to women especially as
it pertains to financial inclusion and unlike men, women are less willing to use financial
services that are innovative. Demirgiic-Kunt et al. (2018) have confirmed that women
are less likely to be financially included by means of mobile money innovations and
marital status also plays a role because single women are characterized by some features
that discourage them from utilizing some innovations and even in situations of married
women, according to Kofman and Payne (2021), there is some oversight and control
from husbands.

The findings are thus not broadly consistent with a strand of the literature supporting
the perspective that fintech and mobile phone innovations do promote gender financial
inclusion (Yeyouomo & Asongu, 2022), inter alia, Suri and Jack (2016) on the relevance
of fintech in alleviating poverty in households that are headed by females and Loko and
Yang (2022), Moufakkir and Mohammed (2020), Sahay et al. (2020), Sioson and Kim
(2019) and Yeyouomo and Asongu (2022) on fintech reducing the financial inclusion gap
between males and females.

In terms of intuition and looking specifically at the findings and proxies considered,
the invalidity of the tested hypothesis is apparent because females that are unemployed
are not sufficiently leveraging innovations in mobile money to engage in business activi-
ties in the sampled countries. Policy suggestions on how the situation can be improved
are discussed in the conclusion section. Moreover, the invalidity of the tested hypoth-
esis shows that more policy action is needed in order for the data to be consistent with
the discussed theoretical underpinning, especially as it pertains to: (i) unemployed
females using new mobile money innovation technologies for financial access in order to
improve their business opportunities (i.e., the extensive margin theory) as well as unem-
ployed females leveraging existing mobile money technologies for enhanced financial
access in the doing of business (i.e., the intensive margin theory). (ii) Moreover, reasoned
action, planned behavior and technological acceptance theories that motivate unem-
ployed females to leverage extant and new mobile money innovations to do business
could still be clouded by concerns of information asymmetry and the business environ-
ment, which need to be improved in order for unemployed females to effectively lever-
age innovations in mobile money for business activities.

Concluding implications and future research directions

The purpose of this study is to complement extant literature by examining how mobile
money innovations can moderate the unfavorable incidence of female unemployment on
female doing of business in 44 countries from sub-Saharan Africa for the period 2004 to
2018. The empirical evidence is based on interactive quantile regressions. The employed
doing business constraints are the procedures a woman has to go through to start a
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business and the time for women to set up a business, while the engaged mobile money
innovations are: (i) registered mobile money agents (registered mobile money agents per
1000 km? and registered mobile money agents per 100,000 adults) and (ii) active mobile

money agents (active mobile money agents per 1000 km?

and active mobile money
agents per 100,000 adults). The hypothesis that mobile money innovation moderates the
unfavorable incidence of female unemployment on business constraints is overwhelm-
ingly invalid. The invalidity of the tested hypothesis has been clarified and in what fol-
lows, informative policy implications are discussed.

The first policy implication is related to dealing with female unemployment because
the corresponding high levels could unfavorably affect the incidence of mobile money
innovations on females doing business. This is essentially because very high levels of
female unemployment could discourage females from leveraging mobile money inno-
vations to do business owing to concerns such as information asymmetry on the com-
paratively less successful nature of women in doing business. Second, improving female
literacy, especially as it pertains to the relevance of fintech in driving female doing of
business is important in order to better inform the female gender on the relevance of
using fintech and/or mobile money innovations opportunities for the doing of business.
Third, improving initial conditions for doing business by females is imperative because
less doing business constraints will always encourage more females to seize existing and
potential business opportunities.

These policy implications are informative as they do not directly result from the find-
ings owing to the premise that the tested hypothesis is overwhelmingly invalid. More-
over, reporting findings in which the tested hypothesis is not valid also contributes to
the growing literature on fighting publication bias which is associated with the prefer-
ence for strong, significant and expected results over weak, insignificant and unexpected
results that are consigned to the file drawer (Asongu, 2015; Boateng et al., 2018).

The findings in the study obviously leave avenues for future research, especially as it
pertains to considering other policy or moderating variables by which the incidence of
the policy syndrome of female unemployment on constraints in the doing of business by
the female gender can be mitigated. Among possible policy variables that can be consid-
ered are good governance dynamics and female-centric policy variables such as female
entrepreneurial training opportunities. Moreover, beyond the remit of SDG5 on gen-
der economic inclusion, which is the specific focus of the present study, future studies
should critically engage other United Nations’ SDGs. Future studies can also leverage on
more updated data which is a caveat of this study, especially in the light of engaging the
existence of unexplained variations that are apparent in the significance of the constant
term in the present study.

Appendix
See Tables 5, 6, 7.
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Table 5 Definitions and sources of variables

Variables Definitions Sources

Time to start business The time it takes forawomanto setupa  Gender and parity statistics for men and
business women (2020)

Start-up procedure The procedures a woman has to go Gender and parity statistics for men and

through to start a business

Female self-employment  Self-employed, female (% of female
employment)

Female unemployment Unemployment, female (% of female

labor force)
Education School enrollment, high, female (% gross)
Trade Trade is the sum of exports and imports of

goods and services measured as a share
of gross domestic product

Cost to start business The cost it takes for a woman to set up a
business
Bank accounts Dummy variable which takes the value

1 if women can open bank accounts like
men, 0 otherwise

Registered agents 1 Number of registered mobile money
agents per 100,000 adults

Registered agents 2 Number of registered mobile money
agents per 1000 km?

Active agents 1 Number of active mobile money agents
per 100,000 adults
Active agents 2 Number of active mobile money agents

per 1000 km?

women (2020)
WDI (World Bank)

WDI (World Bank)
WDI (World Bank)

WDI (World Bank)

Gender and parity statistics for men and
women (2020)

Gender and parity statistics for men and
women (2020)

Financial Access Survey (2020)

Financial Access Survey (2020)

Financial Access Survey (2020)

Financial Access Survey (2020)

WDI world development indicators

Table 6 Summary statistics

Mean S.D Min Max Obs
Time to start business 40416 39.625 4.000 261 635
Start-up procedure 9.468 3.089 3.000 18.000 635
Female self-employment 76.840 22.988 11.816 99.081 645
Female unemployment 9.206 8512 0218 38.265 645
Education 43377 26.076 6.542 112.824 391
Trade 74.769 34.486 19.100 225023 604
Cost to start business 108518 140472 0.200 1229.100 635
Bank accounts 0.836 0.370 0.000 1.000 660
Registered agents 1 237.012 314.561 0.115 2160.727 199
Registered agents 2 168.559 475.494 0.004 4372.031 199
Active agents 1 171.339 227.829 0.000 1046.332 125
Active agents 2 144.217 425719 0.000 3141.954 125

SD standard deviation, Min minimum, Max maximum



Page 22 of 26

(2023) 12:75

Asongu and Odhiambo Journal of Innovation and Entrepreneurship

U 0001 42d suabe Asuow

9]IqOW dAIDL JO JI9qWINN :ZeeQ "S)NPe 000°00 L 4od syuabe Asuow 91qow 3A11D. JO JISqUINN :LeeQ "ZWY 0001 42d syuabe Asuow ajiqow paislsibal Jo Jaquuinp :zaeQ 's1NpPe 000°001 Jad syusbe Asuow ajiqow paialsibal
4O J3qUUN :[ 9O "ISIMIBYIO O ‘UdW BHI| SIUNODEYURY USDO UBD USWOM JI | dNnjeA 3] S3¥e) UDIYM d|gerien Awwinp :yyueg 'ssauisng e 1els o} ybnoiyy ob o3 sey uewom e sainpadoud ay| :d1Iels ‘ssauisng e dn 19s 03
USWIOM JO S} B :dWi] "SsauIsNg e dn 39S 0} UBWOM B10) 93] } 3503 Y| :3S0D) "sSauuado apei) :apei] "3l JUdW||oJud |ooyds ybiy ajewsy A1epuodas ;535 Juawhojdwaun sjewa :jdwn Juswkojdwd 4|95 djewa :354

000°L 0820 5660 9040 610 1500 — Sr10— 6¢00 — 10— 5100 €5l0— 180 — Cee0
0001 £8/°0 9960 99C0 GELO— 5500 — €¢00 — 0610 — 0600 9Ye0 — LLE0 — LeeQ
000°L 0€£0 1ZAN0) 6500 — GELO— 800 — 900 — 7100 (AN 600 — (20
000°L Lo LE10— 00— 8700 — 7810 — €600 68¢0 — 6/£0— 19eO
000'L 86C°0 — G510 81¢0 060 10€0 — €Lro — L1€0 — VA ueg
000°L 6610 — 7590 — 89¢0 — £0S0 8C0 0€€0 150D
000'L L0 SECO 1¢S0— 9600 — 100 opel]
000°L 9950 7780 — €00 — 8600 S3S
000°L 520 — /170 8050 [duwin4
0001 5000 9¢0 — 354
000°L €¢50 dHeis
0001 Sl
ceeQ LeeQ 0 L9eQ ijueg 150D spell S3s dwny 3s4 duels swil

(69 :97I5 2jdwWies WIojIun) 11w UONR[110D) £ djgeL



Asongu and Odhiambo Journal of Innovation and Entrepreneurship (2023) 12:75 Page 23 of 26

Author contributions
SAA and NMO equally contributed in the conception and development of the manuscript. All authors read and
approved the final version of the manuscript.

Funding
Open access funding provided by University of South Africa. This is an unfunded paper.

Availability of data and materials
The data for this paper is available upon request.

Declarations

Ethics approval and consent to participate
This article does not contain any studies with human participants or animals performed by the author.

Consent to publication
Not applicable.

Competing interests
The authors neither have financial nor non-financial competing interests.

Received: 7 November 2022 Accepted: 13 August 2023
Published online: 30 October 2023

References

Abdulgadir, I. A, & Asongu, S. A. (2022). The asymmetric effect of internet access on economic growth in sub-Saharan
Africa. Economic Analysis and Policy, 73(March), 44-61.

Achuo, E. D, Asongu, S. A, &Tchamyou, V. S. (2022). Women empowerment and environmental sustainability in Africa.
ASPROWORDA Working Paper No. WP/22/004, Yaoundé.

Adom, K. (2017). Formalisation of Entrepreneurship in the Informal Economy in Sub-Saharan Africa and the Role of
Formal Institutions: An Analysis of Ghana's Experience. In The Informal Economy in Global Perspective, pp. 277-291.
https://doi.org/10.1007/978-3-319-40931-3_15.

Ajzen, 1. (1991). The theory of planned behavior. Organizational Behavior and Human Decision Processes, 50(2), 179-211.

Ajzen, I, & Fishbein, M. (1980). Understanding attitudes and predicting social behavior. Prentice-Hall.

Amankwah-Amoah, J. (2018). Revitalising serial entrepreneurship in sub-Saharan Africa: Insights from a newly emerging
economy. Technology Analysis & Strategic Management, 30(5), 499-511.

Asongu, S. A. (2015). Finance and growth: New evidence from Meta-analysis. Managerial Finance, 41(6), 615-639.

Asongu, S. A. (2017). Assessing marginal, threshold, and net effects of financial globalisation on financial development in
Africa. Journal of Multinational Financial Management, 40(June), 103-114.

Asongu, S. A, Adegboye, A, & Nnanna, J. (2021a). Promoting female economic inclusion for tax performance in Sub-
Saharan Africa. Economic Analysis and Policy, 69(March), 159-170.

Asongu, S. A, Biekpe, N., & Cassimon, D. (2020). Understanding the greater diffusion of mobile money innovations in
Africa. Telecommunications Policy, 44(8), 102000.

Asongu, S. A, Biekpe, N., & Cassimon, D. (2021b). On the diffusion of mobile phone innovations for financial inclusion.
Technology in Society, 65(May), 101542.

Asongu, S. A, & le Roux, S. (2019). Understanding Sub-Saharan Africa’s Extreme Poverty Tragedy. International Journal of
Public Administration, 42(6), 457-467.

Asongu, S. A, Nounamo, Y., Njangang, H., & Tadadjeu, S. (2021¢). Gender inclusive intermediary education, financial stabil-
ity and female employment in the industry in Sub Saharan Africa. Finance Research Letters, 43(November), 101968.

Asongu, S. A, & Nting, R. T. (2022). The role of finance in inclusive human development in Africa revisited. Journal of
Economic and Administrative Sciences, 38(2), 345-370.

Asongu, S. A, & Nwachukwu, J. (2016). Rational asymmetric development, Piketty and poverty in Africa. The European
Journal of Comparative Economics, 13(2), 221-246.

Asongu, S. A, Nwachukwu, J. C, & Aziz, A. (2018). Determinants of mobile phone penetration: panel threshold evidence
from Sub-Saharan Africa. Journal of Global Information Technology Management, 21(2), 81-110.

Asongu, S. A, & Odhiambo, N. M. (2018). ICT, financial access and gender inclusion in the formal economic sector: Evi-
dence from Africa. African Finance Journal, 20(2), 46—66.

Asongu, S. A, & Odhiambo, N. M. (2019a). Challenges of doing business in Africa: A systematic review. Journal of African
Business, 20(2), 259-268.

Asongu, S. A, & Odhiambo, N. M. (2019b). Doing business and inclusive human development in Sub-Saharan Africa.
African Journal of Economic and Management Studies, 10(1), 2-16.

Asongu, S. A, & Odhiambo, N. M. (2020). Inequality and the Economic Participation of Women in Sub-Saharan Africa: An
Empirical Investigation. African Journal of Economic and Management Studies, 11(2), 193-206.

Asongu, S. A, & Tchamyou, V. S. (2016). The impact of entrepreneurship on knowledge economy in Africa. Journal of
Entrepreneurship in Emerging Economies, 8(1), 101-131.


https://doi.org/10.1007/978-3-319-40931-3_15

Asongu and Odhiambo Journal of Innovation and Entrepreneurship (2023) 12:75 Page 24 of 26

Awel, Y, & Yitbarek, E. (2022). Mobile money demand in utility bill payments: A WTP estimate from Ethiopia. Journal of
Development Effectiveness, 14(1), 56-75.

Bagozzi, R. (1982). A field investigation of causal relations among cognitions, affect, intentions, and behavior. Journal of
Marketing Research, 19(4), 562-584.

Biais, B., Bisiere, C., Bouvard, M., & Casamatta, C. (2019). The blockchain folk theorem. The Review of Financial Studies, 32(5),
1662-1715.

Biais, B., Bisiere, C,, Bouvard, M., Casamatta, C., & Menkveld, A. J. (2020). Equilibrium bitcoin pricing. Available at SSRN
3261063.

Bicaba, Z, Brixiova, Z,, & Ncube, M. (2017). Can Extreme Poverty in Sub-Saharan Africa be Eliminated by 20307 Journal of
African Development, 19(2), 93-110.

Billger, S. M., & Goel, R. K. (2009). Do existing corruption levels matter in controlling corruption? Cross-country quantile
regression estimates. Journal of Development Economics, 90(2), 299-305.

Boateng, A, Asongu, S. A, Akamavi, R, & Tchamyou, V. S. (2018). Information asymmetry and market power in the African
Banking Industry. Journal of Multinational Financial Management, 44(March), 69-83.

Brambor, T, Clark, W. M., & Golder, M. (2006). Understanding interaction models: Improving empirical analyses. Political
Analysis, 14(1), 63-82.

Cheah, W.C,, Ammu G, & Xie, T. (2021). Gender Divides in the ASEAN Payment Eco-System. SSRN Scholarly Paper. Roches-
ter, NY. https://doi.org/10.2139/s5rn.3893670.

Chen, S., Doerr S, Frost, J,, Gambacorta, L, & Shin, H. S. (2021). The Fintech Gender Gap. SSRN Scholarly Paper. Rochester,
NY. https://papers.ssrn.com/abstract=3886740.

Chigunta, F. (2017). Entrepreneurship as a Possible Solution to Youth Unemployment in Africa. In Laboring and Learning,
Abebe, T, & Waters, J., pp. 433-451. https://doi.org/10.1007/978-981-287-032-2_19.

Chiu, J,, & Koeppl, T. V. (2019). The economics of cryptocurrencies—bitcoin and beyond. Bank of Canada Staff Working
Paper (2019-40).

Choi, M,, & Rocheteau, G. (2021). Money mining and price dynamics. American Economic Journal Macroeconomics, 13(4),
246-294.

Coffie, C. P K, Hongjiang, Z,, Mensah, I. A, Kiconco, R, & Simon, A. E. O. (2021). Determinants of FinTech payment services
diffusion by SMEs in Sub-Saharan Africa: Evidence from Ghana. Information Technology for Development, 27(3),
539-560.

Cusick, J. (2014). A review of:'Social media in travel, tourism and hospitality: Theory, practice and cases. Tourism Geogra-
phies, 16(1), 161-162.

Davis, F. (1989). Perceived usefulness, perceived ease of use, and user acceptance of information technology. MIS Quar-
terly, 13(3), 319-340.

Demirguc-Kunt, A, Klapper, L, Singer, D., & Ansar, S. (2018). The Global Findex Database 2017: Measuring Financial Inclusion
and the Fintech Revolution. World Bank Publications.

Duflo, E. (2012). Women empowerment and economic development. Journal of Economic Literature, 50(4), 1051-1079.

Easley, D, O'Hara, M., & Basu, S. (2019). From mining to markets: The evolution of bitcoin transaction fees. Journal of
Financial Economics, 134(1), 91-109.

Eshun, J. P.(2018). From political independence to economic emancipation: Reseeding Africa with entrepreneurship and
institutions to accelerate economic development. Transnational Corporations Review, 10(3), 244-261.

Eskor, J. (2017). Developing Strategies to Harness the Power of Parallel Entrepreneurship in Africa. in Digital Kenya, pp.
403-427. https://doi.org/10.1057/978-1-137-57878-5_13.

Eyal, I, &Sirer, E. G. (2014). Majority is not enough: Bitcoin mining is vulnerable. In International conference on financial
cryptography and data security (pp. 436-454).

Fishbein, M., & Ajzen, I. (1975). Belief, attitude, intention, and behavior: An introduction to theory and research.
Addison-Wesley.

Flanagan, F, & Walker, M. (2021). How can unions use Artificial Intelligence to build power? The use of Al chatbots for
labourorganising in the US and Australia. New Technology, Work and Employment, 36(2), 159-176.

Freeman, R. B. (2005). The advent of open-source unionism. Critical Perspectives on International Business, 1(2/3), 79-92.

Geelan, T. (2021).“Introduction to the Special issue—the internet, social media and trade union revitalization: Still behind
the digital curve or catching up? New Technology, Work and Employment, 36(2), 123-139.

Hennebert, M-A,, Pasquier, V., & Lévesque, C. (2021). What do unions do. .. with digital technologies? An affordance
approach. New Technology, Work and Employment, 36(2), 177-200.

Huberman, G, Leshno, J,, & Moallemi, C. C. (2021). Monopoly without a monopolist: An economic analysis of the bitcoin
payment system. The Review of Economic Studies, 88(6), 3011-3040.

IMF. (2020). IMF Releases the 2020 Financial Access Survey Results. International Monetary Fund, Press Release NO.
207335, https.//www.imf.org/en/News/Articles/2020/11/06/pr20335-imf-releases-the-2020-financial-access-survey-
results. (Accessed: 15/05/2022).

Juma, N. A, James, C. D,, & Kwesiga, E. (2017). Sustainable entrepreneurship in Sub-Saharan Africa: The collaborative
multi-system model. Journal of Small Business & Entrepreneurship, 29(3), 211-235.

Kim, K. (2022). Assessing the impact of mobile money on improving the financial inclusion of Nairobi women. Journal of
Gender Studies, 30(3), 306-322.

Koenker, R, & Bassett, G, Jr. (1978). Regression quantiles. Econometrica, 46(1), 33-50.

Koenker, R, & Hallock, F. K. (2001). Quantile regression. Journal of Economic Perspectives, 15(4), 143-156.

Kofman, P, & Payne, C. (2021). Digital financial inclusion of women: An ethical appraisal. In L. San-Jose, J. L. Retolaza, &

L. van Liedekerke (Eds.), Handbook on Ethics in Finance International Handbooks in Business Ethics (pp. 133-157).
Springer International Publishing. https://doi.org/10.1007/978-3-030-29371-0_34


https://doi.org/10.2139/ssrn.3893670
https://papers.ssrn.com/abstract=3886740
https://doi.org/10.1007/978-981-287-032-2_19
https://doi.org/10.1057/978-1-137-57878-5_13
https://www.imf.org/en/News/Articles/2020/11/06/pr20335-imf-releases-the-2020-financial-access-survey-results
https://www.imf.org/en/News/Articles/2020/11/06/pr20335-imf-releases-the-2020-financial-access-survey-results
https://doi.org/10.1007/978-3-030-29371-0_34

Asongu and Odhiambo Journal of Innovation and Entrepreneurship (2023) 12:75 Page 25 of 26

Kolo, J. (2017). From Innovation to Sustainability: Life-Cycle Polylemmas and Strategic Initiatives for Entrepreneurship in
Africa. In Managing Knowledge and Innovation for Business Sustainability in Africa, pp. 13-27. https://doi.org/10.1007/
978-3-319-41090-6_2.

Koomson, I, Bukari, C, &Villano, R. A. (2021). Mobile money adoption and response to idiosyncratic shocks: Empirics
from five selected countries in sub-Saharan Africa Mobile money adoption and response to idiosyncratic shocks.
Technological Forecasting and Social Change, 167(June), 120728.

Lashitew, A. A, van Tulder, R, & Liasse, Y. (2019). Mobile phones for financial inclusion: What explains the diffusion of
mobile money innovations? Research Policy, 48(5), 1201-1215.

Loko, B, &Yang, Y. (2022). Fintech, Female Employment, and Genderlnequality. International Monetary Fund.

Mndolwa, F. D, & Alhassan, A. L. (2020). Gender disparities in financial inclusion: Insights from Tanzania. African Develop-
ment Review, 32(4), 578-590.

Molinier, H., & Quan, A. (2019). Leveraging Digital Finance for Gender Equality and Women's Empowerment. UN Women.
Working paper. https://www.unwomen.org/en/digital-library

Moufakkir, M., & Mohammed, Q. (2020). The Nexus between FinTech Adoption and Financial Inclusion. In Impact of Finan-
cial Technology (FinTech) on IslamicFinance and Financial Stability, 193-209. IGI Global.

Nagler, P, & Naudé, W. (2017). Non-farm entrepreneurship in rural sub-Saharan Africa: New empirical evidence. Food
Policy, 67(February), 175-191.

Nchofoung, T. N., Achuo, E. D,, & Asongu, S. A. (2021). Resource rents and inclusive human development in developing
countries. Resources Policy, 74(4), 102382.

Nchofoung, T. N, & Asongu, S. A. (2022a). ICT for sustainable development: Global comparative evidence of globalisation
thresholds. Telecommunications Policy, 46(5), 102296.

Nchofoung, T. N., & Asongu, S. A. (2022b). Effects of infrastructures on environmental quality contingent on trade open-
ness and governance dynamics in Africa. Renewable Energy, 189(April), 152-163.

Nchofoung, T.N., Asongy, S. A, & Kengdo, A. A. N. (2022). Linear and non-linear effects of infrastructures on inclusive
human development in Africa. African Development Review, 34(1), 81-96.

Ndoya, H., & Asongu, S. A. (2022). Digital divide, globalization and income inequality in sub-Saharan African countries:
Analysing cross-country heterogeneity. Social Responsibility Journal. https://doi.org/10.1108/SRJ-07-2022-0277

Ngono, J. F. L. (2021). Financing women's entrepreneurship in Sub-Saharan Africa: Bank, microfinance and mobile money.
Labor History, 62(1), 59-73.

Nikiforova, B. (2013). Social media in travel, tourism and hospitality: Theory, practice and cases. Journal of Tourism History,
5(1),99-101.

Nwani, S. E., & Osuji, E. (2020). Poverty in Sub-Saharan Africa: The dynamics of population, energy consumption and
misery index. International Journal of Management, Economics and Social Sciences, 9(4), 247-270.

Ofori, I. K, Armah, M. K., Taale, F, & Ofori, P E. (2021). Addressing the severity and intensity of poverty in Sub-Saharan
Africa: How relevant is the ICT and financial development pathway? Heliyon, 7(10), e08156.

Osabuohien, E, & Karakara, A. A. (2018). ICT usage, mobile money and financial access of women in Ghana. Africagrowth
Agenda Journal, 15(1), 14-18.

Pagnotta, E. (2022). Decentralizing money: Bitcoin prices and blockchain security. The Review of Financial Studies, 35(2),
866-907.

Sahay, R, von Allmen, U. E, Lahreche, A, Khera, P, Ogawa, S, Bazarbash, M., & Beaton, K. (2020). The Promise of Fintech:
Financial Inclusion in the Post COVID-19 Era. International Monetary Fund.

Saleh, F. (2021). Blockchain without waste: Proof-of-stake. The Review of Financial Studies, 34(3), 1156-1190.

Schilling, L., & Uhlig, H. (2019). Some simple bitcoin economics. Journal of Monetary Economics, 106, 16-26.

Serbeh, R, Adjei, PO-W,, & Forkuor, D. (2022). Financial inclusion of rural households in the mobile money era: Insights
from Ghana. Development in Practice, 32(1), 16-28.

Sioson, E.P, & Kim, C-J. (2019). Closing the Gender Gap in Financial Inclusion through Fintech. Asian Development Bank.

Staples, R, & Whittall, M. (2021). The dilemma of social media for German work councils representing qualified employ-
ees—the case of a German car manufacturer. New Technology, Work and Employment, 36(2), 140-158.

Suri, T, & Jack, W. (2016). The long-run poverty and gender impacts of mobile money. Science, 354(6317), 1288-1292.

Tchamyou, S. A, & Asongy, S. A. (2017). Conditional market timing in the mutual fund industry. Research in International
Business and Finance, 42(December), 1355-1366.

Tchamyou, V. S. (2017). The role of knowledge economy in African business. Journal of the Knowledge Economy, 8,
1189-1228.

Tchamyou, V. S. (2019). The role of information sharing in modulating the effect of financial access on inequality. Journal
of African Business, 20(3), 317-338.

Tchamyou, V. S. (2020). Education, Lifelong learning, Inequality and Financial access: Evidence from African countries.
Contemporary Social Science, 15(1), 7-25.

Tchamyou, V. S. (2021). Financial access, governance and the persistence of inequality in Africa: Mechanisms and policy
instruments. Journal of Public Affairs, 21(2), e2201.

Tchamyou, V. S, Asongu, S. A, & Odhiambo, N. M. (2019a). The role of ICT in modulating the effect of education and
lifelong learning on income inequality and economic growth in Africa. African Development Review, 31(3), 261-274.

Tchamyou, V. S, Erreygers, G., & Cassimon, D. (2019b). Inequality, ICT and Financial Access in Africa. Technological Forecast-
ing and Social Change, 139(February), 169-184.

UNCD. (2022). Financial Inclusion and SDGs. United Nations Capital Development Fund. https://www.uncdf.org/financial-
inclusion-and-the-sdgs(Accessed: 22/03/2022).

Whittall, M., Knudsen, H., & Huijgen, F. (2009). European works councils: Identity and the role of information and com-
munication technology. European Journal of Industrial Relations, 15(2), 167-185.

World Bank. (2018). Globally, Countries Lose $160 Trillion in Wealth Due to Earnings Gaps 26 Between Women and Men.
The World Bank. https://www.worldbank.org/en/news/pressrelease/2018/05/30/globally-countries-lose-160-trill
ion-in-wealth-due-to-earnings-gapsbetween-women-and-men (Accessed: 03/01/2018).


https://doi.org/10.1007/978-3-319-41090-6_2
https://doi.org/10.1007/978-3-319-41090-6_2
https://www.unwomen.org/en/digital-library
https://doi.org/10.1108/SRJ-07-2022-0277
https://www.uncdf.org/financial-inclusion-and-the-sdgs(Accessed
https://www.uncdf.org/financial-inclusion-and-the-sdgs(Accessed
https://www.worldbank.org/en/news/pressrelease/2018/05/30/globally-countries-lose-160-trillion-in-wealth-due-to-earnings-gapsbetween-women-and-men
https://www.worldbank.org/en/news/pressrelease/2018/05/30/globally-countries-lose-160-trillion-in-wealth-due-to-earnings-gapsbetween-women-and-men

Asongu and Odhiambo Journal of Innovation and Entrepreneurship (2023) 12:75 Page 26 of 26

World Bank. (2020a). World Development Indicators. The World Bank. https://databank.worldbank.org/source/world-
developmentindicators.

World Bank. (2020b). Gender and Gender Parity Statistics Database. The World Bank. https://data.worldbank.org/topic/17

Yeyouomo, A. K. &Asongu, S. A. (2022). Fintechs and the financial inclusion gender gap in Sub-Saharan African countries.
African Governance and Development Institute Working Paper No. 83, Yaoundé.

Yousafzai, S. Y, Foxall, G. R, & Pallister, J. G. (2010). Explaining internet banking behavior: Theory of reasoned action, theory
of planned behavior, or technology acceptance Model? Journal of Applied Social Psychology, 40(5), 1172-1202.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Submit your manuscript to a SpringerOpen®
journal and benefit from:

» Convenient online submission

» Rigorous peer review

» Open access: articles freely available online
» High visibility within the field

» Retaining the copyright to your article

Submit your next manuscript at » springeropen.com



https://databank.worldbank.org/source/world-developmentindicators
https://databank.worldbank.org/source/world-developmentindicators
https://data.worldbank.org/topic/17

	Female unemployment, mobile money innovations and doing business by females
	Abstract 
	Introduction
	Theoretical underpinnings and testable hypothesis
	Data and methodology
	Data
	Methodology

	Empirical results
	Presentation of results
	Further discussion of results and nexus with the extant literature

	Concluding implications and future research directions
	Appendix
	References


