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Abstract: Given the indisputable roles of remittance and financial development in countries’ eco-
nomic performance, enhancing the nexus between the two variables has become pertinent. The
remittance—financial development literature has surged, with a growing argument that making
the relationship work is conditioned on mediating roles of certain economic indicators. Despite
the overwhelming evidence of the transformative roles of digital technology, the assessment of its
possible mediating role in the remittance—financial development nexus is lacking in the literature.
Hence, using pooled data of 35 Sub-Saharan African (SSA) countries sourced from the World Bank’s
Development Indicators, this study examined the mediating effect of digital technology in the rela-
tionship between remittance inflows and financial development. Using two indicators of ICT—fixed
broadband and mobile cellular subscription—the results of the generalized method of moment
analysis suggest that digital technology spurs remittance inflows to promote financial development
in SSA. The results are consistent for both measures. These findings imply that remittance and digital
technology are complementary in promoting financial development in the sub-region. Based on
these outcomes, the study therefore advances the enactment of policies aimed at fostering diffusion
of digital technology and achieving the sustainable development goal’s recommendation of lower
transaction cost of remittances.

Keywords: remittance inflow; financial development; digital technology; ICT; sub-Saharan Africa;
developing countries

1. Introduction

Following the increasing recognition of the importance of the financial sector in
solving diverse socioeconomic challenges bedeviling developing countries, policy interest
has continued to gear towards promoting financial development. Hence, several strands of
literature have emerged on factors that dictate financial development. An important one of
these strands is the remittance—financial development literature. In a large quantum of both
policy and empirical studies, remittance is identified as a significant predictor of financial
development (Demirguc-Kunt et al. 2009; Ambrosius 2011; Aggarwal et al. 2011; Azizi 2020;
Bolarinwa and Akinbobola 2021; Donou-Adonsou et al. 2020; Das and McFarlane 2021).
However, while the remittance—financial development literature is expanding, an offshoot
of the literature which argues the contingency of the nexus on certain macroeconomic
variables has also emerged. Financial development effect of remittance has been argued,
conditioned on factors such as institutional quality (Williams 2016; Saydaliyev et al. 2020;
Kim 2021), capital formation (Qamruzzaman and Kier 2021), foreign direct investment
(Qamruzzaman and Kier 2021), human capital development (Pal 2022) and monetary policy
environment (Issahaku 2019). Moreover, consequent on the recent wave of ICT diffusion in
developing countries and the growing awareness of its transformative roles evidenced in
ICT-enabled socioeconomic transformations characterizing the globe, research attention

Economies 2023, 11, 74. https:/ /doi.org/10.3390/economies11030074

https:/ /www.mdpi.com/journal /economies


https://doi.org/10.3390/economies11030074
https://doi.org/10.3390/economies11030074
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/economies
https://www.mdpi.com
https://orcid.org/0000-0002-9635-4019
https://orcid.org/0000-0002-8145-4324
https://doi.org/10.3390/economies11030074
https://www.mdpi.com/journal/economies
https://www.mdpi.com/article/10.3390/economies11030074?type=check_update&version=1

Economies 2023, 11, 74

20f12

has also shifted towards understanding the roles of digital technology' in remittance-led
financial development (Guermon 2021).

This study therefore seeks to contribute to the small but growing thread of literature
which focuses on the contingency of the remittance—finance development nexus on certain
macroeconomic variables. In particular, the focal point of our study is investigating the
modulating role of digital technology in remittance-led financial development. Although
the role of digital technology in remittance inflow is gaining momentum (Nicoli and Ahmed
2019; Raithatha et al. 2021; Bersch et al. 2021), empirical analysis of its mediating influence
in remittance-led financial development is lacking in the literature. Hence, we aim to
analyze the relationship in the context of sub-region of Saharan Africa (SSA). Even though
we are aware that the remittance—financial development nexus literature for the sub-region
is enjoying growing attention in both time-series and panel evaluations (Karikari et al.
2011; Misati et al. 2019; Donou-Adonsou et al. 2020; Bolarinwa and Akinbobola 2021),
the contingency argument has not been well explored (Williams 2016). Furthermore, we do
not know of any study which has evaluated the mediating influence of digital technology
in the remittance—financial development nexus for SSA.

The intuitiveness of the plausibility of this inquiry stems from established evidence
that, on the one hand, digital technology facilitates remittance inflow (Asongu et al. 2018;
Asongu and Odhiambo 2020a; Raithatha et al. 2021; Bersch et al. 2021) and, on the other
hand, digital technology also promotes financial development (Asongu and Nwachukwu
2017; Alshubiri et al. 2019; Edo et al. 2019; Asongu and Odhiambo 2020b; Bayar et al. 2021;
Igwilo and Sibindi 2022). In the same vein, a near consensus exists in the literature on
remittance-led financial development. Hence, this study builds on the existing evidence to
argue that digital technology might be the policy channel through which remittance-led
financial development can be enhanced.

Furthermore, exploring the possible modulating role of digital technology in the
remittance-financial development relation is particularly important for SSA given the size
of remittance inflow to the region, the poor level of financial development, the pile of
development challenges that could be solved with improvement in financial development
and the remarkable surge in the diffusion of digital technology in recent times. For ex-
ample, in the period between 2010 and 2020, internet usage grew by 327 percent while
fixed broadband and mobile cellular subscription grew by 162 percent and 73 percent,
respectively, in the same period (World Bank 2022b). In the same vein, remittance inflow
into SSA reached $49 billion in 2019 exceeding FDI and official development aid. However,
in spite of the significant improvement in digital technology and significant increase in
remittance inflow, financial development in the sub-region compares poorly with other
developing regions with similar structure (World Bank 2022b). Thus, an assessment of the
possible influence of digital technology on remittance-led financial development is not only
timely for SSA but also of huge importance. Given the established evidence of significance
of financial development, filling this identified gap in the literature can serve as an impetus
to solving diverse development problems prevalent in the region.

The rest of the article is structured as follows; this introductory section is followed
by a review of extant studies on remittance and financial development. Sections 3 and 4,
respectively, focus on methodology and the discussion of results. The study concludes with
the summary of the study and policy recommendations.

2. Literature Review

In an earlier World Bank’s study, Aggarwal et al. (2011) tested the remittance—financial
development relation for a dataset consisting of 99 developing economies. The empirical
findings showed that increasing migrant remittance is correlated to increase in both bank
deposit and financial institution credit to the private sector. Testing the remittance-financial
development nexus in a larger dataset of 124 developing countries, Azizi (2020) affirmed
that remittance fosters financial development.
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In a mixed sample of both developed and developing economies, Fromentin and Leon
(2019) assessed the short-and long-term effects of remittance on financial development. The
authors particularly examined the differential effect of remittance on banking credit to firms
and households. The results showed that remittance only promotes financial development
in the long-run and that the remittance effect on banking credit is stronger for household
credit in the developing economies while it spurs firm credit in the developed economies.
In a later study by Bindu et al. (2021), alike findings were reported between remittance and
various measures of financial development in the BRIC countries.

The remittance—financial development has also enjoyed sizeable attention in the conti-
nent of Africa and the Saharan sub-region in particular. While the relationship has been
explored within the framework of panel analysis, it has likewise been examined in a
time-series analysis. For example, testing for causality between remittance and financial
development, in a sample of 50 African countries, Karikari et al. (2011) established a
two-way causality between the variables, implying that while remittance supports financial
development, the latter similarly reinforces the former. Moreover, in the pooled mean
group (PMG) analysis of Donou-Adonsou et al. (2020), remittance inflow was found to
have significant positive effect on financial development in SSA. The coefficient elastici-
ties indicate that remittance has a more than proportionate increasing effect on financial
development. Moreover, the findings of Adekunle et al. (2020) for a sample of 53 African
countries supported the remittance-led financial development argument.

Controlling for cross-sectional dependence and parameter heterogeneity, Keho (2020)
examined the influence of remittance inflow on financial development in selected Western
African countries. The results showed that the financial development effect of remittance
varies. While remittance increases money supply, it has a reducing effect on domestic
credit to the private sector. For country-specific studies, Misati et al. (2019) documents
that remittance enhances growth in the financial sector for Kenya and alike findings were
reported by Bolarinwa and Akinbobola (2021) for Nigeria.

In the sample studies for the Asian region, Mohamed Aslam and Sivarajasingham
(2020) attest that remittance promotes financial development in Sri Lanka by increasing
mobilized funds and the number of banking accounts created. A similar result was reported
for Bangladesh by Muktadir-Al-Mukit and Islam (2016). Moreover, Basnet et al. (2021)
explored the relationship within the framework of PMG for a panel of South Asians, and
the findings corroborate the stance that remittance fuels financial development. It was also
affirmed in a more recent study by Pal (2022) that remittance is a significant contributor to
financial development in India and China.

Owing to relevance of remittance in developing countries, sample studies also exist
for Latin America. Demirguc-Kunt et al. (2009), Ambrosius (2011) and Das and McFarlane
(2021) support the remittance-led financial development in Mexico, El Salvador and Jamaica,
respectively.

Investigating the nexus in 27 member countries of the former Soviet Union, Kakhkharov
and Rohde (2020) found that remittance promotes financial development in the transition
economy. Using various measures of financial development and three distinct econometric
estimators, the effect was found to be strongest for credit to the private sector.

In spite of the large-scale evidence of improvement in financial sector performance
due to increase in remittance flow, there also abounds evidence that remittance either deters
financial sector growth or has no significant effect on the sector. Polat (2018) showed that
remittance has no significant influence on the development of the financial sector in a
panel of developing countries. Qiang et al. (2019) argued that remittance channeled to
consumption financing does not promote financial sector development. Using migrant
remittances data pooled from household survey in Azerbaijan and Kyrgyzstan, Brown
et al. (2013) found that remittances have a decreasing effect on financial development in
the investigated countries. Coulibaly (2015) likewise documented that while remittances
spur money supply in migrants home country, it has a deterring effect on banks credit to
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the private sector. Moreover, in a panel of SSA countries, Oyelami and Ogundipe (2020)
found no evidence of a significant relationship between remittance and financial inclusion.

Following the mix of findings, a strand of literature has emerged that investigates
the possible modulating effect of certain macroeconomic variables on the direction of the
relationship between remittance and financial development. For this small thread of the
literature, factors including institutions (Issabayev et al. 2020; Saydaliyev et al. 2020; Kim
2021), human capital (Pal 2022) and ICT (Nyahete 2017) have been found to modulate the
remittance—financial development relation.

In sum, the literature review revealed that, although the contingency literature is
growing for the remittance—financial development nexus, studies that investigated the
contingency of the relationship on digital technology diffusion are lacking in the literature.
The closest studies to ours are Asongu et al. (2018) and Asongu and Odhiambo (2020a),
which, respectively, analyzed the modulating role of ICT in the nexuses between remittance
and doing business and remittance and industrialization.

3. Methodology
3.1. Data and Measurement of Variable

For uniformity of measurement, data were obtained only from the World Development
Indicator (WDI), an online database of the World Bank which compiles data at national,
regional and global levels from internationally recognized sources. Owing to constraint of
availability, we were only able to compile annual data for 35 SSA countries, which account
for about 73 percent of the 48 SSA countries. The data span over a period of 10 years from
2011 to 2020. The period was selected based on availability of data and consideration for the
intended method of estimation. In addition, the chosen scope also coincides with the period
of increased usage and penetration of ICT in the continent of Africa. This period is thus
considered suitable for the measurement of the possible effect of ICT in the relationship
between remittance and financial development in SSA economies.

In measuring our variables, we used two measures of financial development to proxy
the dependent variable—domestic credit to private sector (DCPS) and money supply
(MOSPP). The principal regressor remittance is measured by personal remittance received
in current US dollars. Following notable research which has made seminal contributions on
the relationship between ICT and various macroeconomic performance indicators (Asongu
and Odhiambo 2020b; Adeleye and Eboagu 2019), we adopted fixed broadband and mobile
cellular subscription per 100 people to represent digital technology. Furthermore, in order
to avoid errors that may stem from misspecification of our model and to ensure the validity
of our findings, we employed data on economic development, foreign direct investment
(FDI), inflation rate and urban population as a share of total population as control variables.

While our choices of control variables are largely informed by extant literature, we
were deliberate to select macroeconomic variables which are more relevant to our study
context. For example, the role of FDI in financial development represents a dominant debate
in the literature, and its pertinence for SSA economies has been extensively documented
(World Bank 2014; UNCTAD 2022). FDI constitutes the single most important source of
foreign capital inflows in the sub-region (UNCTAD 2022), having significant implications
for financial development (Yinusa et al. 2018; Majeed et al. 2021). In the same vein, the issue
of inflation has remained topical for SSA generating both national and global concerns
(IMF 2022b). In fact, except for a few exceptions, SSA economies are typified by rising
inflation (IMF 2022a, 2022b; World Bank 2022a). Hence, following documented evidence of
the potential impact of inflation on financial sector development (Ehigiamusoe et al. 2022;
Ibrahim et al. 2022), the latter is also considered in a bid to mitigate regression error due
to omitted variables (World Bank 2022a; IMF 2022a). Finally, arguments for and against
the pro-finance effect of urbanization abound in the extant literature (Seraphin 2019; Joof
and Isiksal 2020; World Bank 2020). SSA is identified as the fastest urbanizing region of
the world (UN-DESA 2018, 2019); thus, we likewise incorporated the urban share of total
population as a measure of degree of urbanization in the estimated model.
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3.2. Empirical Model and Estimation Technique

To empirically investigate the interactive effect of remittance and ICT diffusion on
financial development in SSA region, we employed a quantitative method of analysis. Being
a study that focuses on a pool of countries, we specifically adopted dynamic panel-data
estimation model. Generally, a dynamic panel-data model makes the estimation of dynamic
economic relationships in which the current level of the dependent variable does not only
depend on the selected explanatory variables but also on the previous (lagged) values of
the dependent variable, possible. The GMM estimators—Difference GMM and System
GMM-—are considered most suitable in the class of dynamic panel-data. In particular, they
are more efficient in tackling the problem of endogeneity which arises from the inclusion
of lagged value of the dependent variable. However, we chose the Arellano and Bond
(1991) difference GMM (DGMM) over the system GMM (sysGMM) of Arellano and Bover
(1995) due to our not-so-large dataset. The system GMM uses more instruments than the
difference GMM, and in order to avoid the challenge of weak Sargan test due to an excess
number of instruments over the number of countries, we thus adopted DGMM (Roodman
2009). By transforming the regressors, DGMM is also advantageous in taking care of the
problem of fixed effect which may arise from the correlation of the regressors with the
time-invariant countries” geographic and demographic characteristics (Arellano and Bond
1991). In addition, the first differencing process also sets up instruments for inherently
endogenous variables in the model.

The standard model for the study is presented as follows:

FDj; =< FDjy_1 + OREM;; + uICTjy + 6INTER;; + BXj + € D

where FD;; is the level of financial development in country i at time ¢t and FDj;_ is the
lagged of financial development in country i at time ¢t — 1. REMj; is the measure of
remittance inflow in country 7 at time ¢ while ICTj; represents digital technology in country
i at time t; INTER;; is the interaction term of remittance with ICT while Xj; is the vector of
other regressors. Other omitted variables are captured in the error term ¢;;. , &, u, J and
B are the parameters of interest which measure the effects of the lagged dependent variable,
ICT, the interaction term with ICT and other control variables, respectively, on financial
development.

As earlier noted, financial development and ICT are represented by two measures
each. Hence, we estimated two separate models for each measure of financial development,
interchanging each measure of ICT and the corresponding interaction term in each model
to avoid multicollinearity problem. In all, we estimated four different models.

Taking the first difference of Equation (1) above and explicitly stating the control
variables, we have:

AFDj; = AFDj;_1 + SAREM;; + ApICTy + ASINTER;; + AB1GDPCGj+ )
A,BzFDIZ't + A,BgINFLZ't + A,B4URB,} + €5

The modulating role of ICT in the relationship between remittance inflows and fi-
nancial development is determined by the estimated parameter of remittance (¢) and
the corresponding interaction term (§). There are four likely outcomes of the indicated
parameters:

i If both ¢ and § are positive (>0), it implies that remittance positively contributes to
financial development and ICT intensifies and complements the positive link.

ii. If both ¢ and § are negative (<0), it implies that remittance retards financial devel-
opment and ICT aggravates the negative effect.

iii. If ¢ is positive (>0) and ¢ is negative (<0), this means that remittance promotes
financial development but ICT constitutes a hindrance to the growth.

iv. If ¢ is negative (<0) and & is positive (>0), it means that remittance has a retarding

effect on financial development but ICT mitigates the negative effect.
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4. Discussion of Estimated Results

The two-step DGMM results are presented in Tables 1 and 2 below. Specifically, Table 1
reports the results of financial development models using fixed broadband as a measure of
ICT while Table 2 reports the results for the models using mobile cellular subscription to
account for ICT.

Table 1. Regression Results (ICT is proxied by fixed broadband.)

MODEL I: Domestic Credit to Model II: Money Supply

Private Sector (DCPS) (MOSPP)
Regressors
.. z- Prob. . . z- Prob.
Coefficients Statistics  Value Coefficients Statistics Value
DCPS;_1 0.241 0.022 0.068 0.783 0.058 0.000
REMIT 0.146 0.080 0.000 0.434 0.137 0.002
ICT —1.737 0.073 0.000 —0.783 0.119 0.000
INTER_1 0.143 0.135 0.000 0.476 0.031 0.000
GDPCG —-0.317 0.418 0.000 —0.602 0.054 0.000
FDI 0.91 0.020 0.000 0.125 0.032 0.000
INFL —0.132 0.001 0.000 —0.013 0.002 0.000
URBB 0.099 0.085 0.239 0.043 0.125 0.733
Number of obs. 229 226
Number of
Groups/Instruments 35/29 35/29
Wald Chi2(8) = 4990.8 Chi2(8) = 34,660.9
(p-value) (0.000) (0.000)
Post-Estimation Tests
Sargan Test (p-value) 0.289 0.222
AR(-2) Test (p-value) 0.336 0.574

Table 2. Regression Results ((ICT is proxied by mobile cellular subscription.)

MODEL I: Domestic Credit to

Model II: Money Supply

Private Sector (DCPS) (MOSPP)
Regressors
. . z- Prob. . . z- Prob.
Coefficients Statistics  Value Coefficients Statistics Value
DCPS;_4 0.426 0.015 0.000 0.947 0.064 0.000
REMIT 1.748 0.430 0.000 4.623 0.595 0.000
ICT 0.547 0.075 0.000 —0.028 0.005 0.000
INTER_1 —0.027 0.004 0.000 —0.028 0.005 0.000
GDPCG —0.325 0.013 0.000 —0.840 0.613 0.000
FDI 0.058 0.022 0.008 0.125 0.30 0.000
INFL —0.009 0.001 0.000 —0.009 0.002 0.000
URBB —-0.173 0.062 0.005 —0.275 0.145 0.057
Number of obs. 234 231
Number of
Groups/Instruments 34/29 34/29
Wald Chi2(8) = 11,745.04 Chi2(8) = 96,496.3
(p-value) (0.000) (0.000)
Post-Estimation Tests
Sargan Test (p-value) 0.191 0.484
AR(-2) Test (p-value) 0.420 0.602

Based on the results output as presented below, financial development in the previous
period has an increasing effect on the current level of financial development in all the
models. This reiterates the importance of initial level of financial development in deter-
mining the current level of financial development (Asongu and Nwachukwu 2017). For
model I, remittance inflow is positively related to financial development and, based on the
probability value, the relationship is statistically significant.
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In particular, a percentage increase in remittance inflow increases bank lending to
private sector by 0.15 percent. This finding is in support of the large-scale evidence of
positive nexus between remittance and financial development (Aggarwal et al. 2011; Azizi
2020; Bolarinwa and Akinbobola 2021; Donou-Adonsou et al. 2020). Financial sector-
promoting effect of remittance is not far from expectation given that its inflow into the
SSA region has really surged in recent times with average personal remittance in the
region growing from $2.6 billion in 2000 to $7.9 billion in 2010, and growing further to
$13.7 billion in 2020 (World Bank 2022b). A sizeable proportion of the migrants’ remittance
is transmitted via financial institutions, thereby making more loanable funds available for
credits (Aggarwal et al. 2011).

In addition, increasing remittance size may stimulate financial development via in-
creased bank lending as financial institutions may be motivated to extend lending to
recipients of remittance if their inflows are regarded as substantial and significant, thereby
increasing the size of bank credit to the private sector (Aggarwal et al. 2011; Demirguc-Kunt
et al. 2009; Donou-Adonsou et al. 2020).

Still on model 1, our proxy of ICT (fixed broadband) has a significant negative effect
on our proxies of financial development, with the magnitude of the deterring effect being
relatively higher for bank credit. In particular, a percentage increase in fixed broadband
reduces bank credit and money supply by 1.73 and 0.78, respectively. This finding negates
the popular consensus that ICT promotes financial development (Alshubiri et al. 2019;
Keho 2020; Bayar et al. 2021). It is, however, consistent with the result of studies such as
that by Nguyen et al. (2020), which documented a statistically significant negative effect
of internet usage on access, depth and size dimension of financial development in a pool
of low-, medium- and high-income countries. The finding for bank credit in particular
might be due to the peculiar challenges of credit accessibility and affordability, which have
kept bank lending at a low ebb in the SSA region (Sacerdoti 2005; Daumont et al. 2004) in
spite of significant technological progress. Furthermore, while ICT might stimulate easy
access to bank services including cash deposits, it does not guarantee a high propensity to
save, which constitutes a critical factor for financial sector deposit mobilization. Owing to
factors such as low income and a high propensity to consume, saving has not kept up with
improvement in ICT diffusion in SSA (Andrianaivo and Kpodar 2011).

However, for the modulating effect of ICT in the remittance—financial development
nexus which is the focus of this study, conditioned on the associated probability value of
the interaction term (INTER), it is found to modulate the effect of remittance on financial
development using both proxies of financial development. In models 1 and 2, the esti-
mated coefficients of the interaction terms are positive and statistically significant. This
implies that, although ICT does not promote financial development independently, it spurs
remittance to improve the latter. Put differently, ICT represented by fixed broadband
complements the positive effect of remittance on financial development in the SSA region.
This resonates with the argument that ICT plays a significant role in boosting financial
development in developing regions by serving as an efficient interface between sellers and
buyers of financial services, thereby saving time and lowering costs. ICT therefore fuels re-
mittance to promote efficiency in financial service delivery through an array of tech-enabled
payment and settlement systems. In addition, while remittance may raise bank deposit,
ICT might amplify remittance-led development in the financial sector by aiding faster
diffusion of information, thereby raising awareness of a wide range of available financial
products which remittance recipients can buy or invest in. In sum, the finding suggests
that remittance and ICT play complementary roles in developing the financial sector of
SSA. The complementary role of ICT is likewise reported by Makun and Jayaraman (2020),
which studied the modulating role of ICT in the remittance-economic growth nexus in
Indonesia. Similar findings on the contingency of ICT for the finance-economic growth
nexus were also documented by Alimi and Adediran (2020) and Cheng et al. (2021) for
panels of ECOWAS and cross-countries, respectively.
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Comparing the magnitude of the interactive effect, ICT spurs remittance to raise
money supply rather than bank credit. These results, aside being in consonance with the
extensive evidence that ICT has a relatively higher impact on bank deposit than bank credit
(Coulibaly 2015; Keho 2020), it is also plausible to think that ICT amplifies remittance to
boost bank deposit more than it does bank lending. Flexibility and efficiency in banking
operations enabled by ICT in the form of easier and wider access to bank services, especially
for those in remote areas (non-urbanized areas), controlled information asymmetry and
reduced transaction costs, would probably spur remittance recipients to save and invest in
some bank products, thereby raising bank deposit.

Contrariwise, in spite of the significant growth in bank deposit due to increased re-
mittance, ICT might not be able to spur the latter to expand bank lending in the same
proportion. This observation might be related to the supply- and demand-side arguments.
The supply-side argument contends that, due to lending constraints such as lack of collat-
eral, banks might be unwilling to expand credit in spite of a surge in loanable funds due to
remittance inflows. Moreover, on the demand-side, remittance may discourage borrowings
as it provides recipients with alternative means of financing. Therefore, improvement in
ICT infrastructure might not spur remittance to expand bank credit at the same rate as bank
deposit (Aggarwal et al. 2011).

The results for model Il and IV in which ICT is represented by mobile cellular sub-
scription are presented in Table 2 below. The results are quite different from those of the
fixed broadband models. In both models, remittance similarly spurs the two proxies of
financial development with the effect also being higher for money supply. Specifically, a
percentage increase in remittance causes money supply to grow by 0.05 percent while it
raises bank credit to the private sector by 0.02 percent. Similarly, ICT represented by mobile
cellular positively influences both bank deposit and lending with a percentage increase
in mobile cellular subscription raising bank deposit and lending by 0.58 and 0.55 percent,
respectively. Contrary to the reported results for the fixed broadband model, this finding
lends support to the large-scale evidence of the pro-financial development effect of ICT
and of mobile cellular subscription in particular. In particular, similar findings for Africa
and SSA were posited in earlier studies by Edo et al. (2019), Igwilo and Sibindi (2022) and
Sanga and Aziakpono (2022).

As regards the interaction effect of remittance and ICT on financial development, it is
expected that, following the large body of evidence on the pro-financial development effect
of mobile cellular subscription, the latter would amplify remittance to support financial de-
velopment. However, contrary to the expectation of a complementary relationship between
remittance and mobile cellular subscription, the estimated coefficient of the interactive
term is negative. This implies that, while remittance independently promotes financial
development, ICT constitutes a drag on the effect. The results are the same for both mea-
sures of financial development and the effects are statistically distinguishable from zero in
both instances. The estimated elasticities of other correlates show that, in all the estimated
models, per capita GDP growth rate (GDPCG) and inflation (INFL) are negatively related to
financial development. Instability in price is expected to have an adverse effect on financial
development as it discourages both saving and bank borrowing. Hence, the obtained
results for inflation comply with a priori expectation and are supported by earlier studies
(Ehigiamusoe et al. 2022; Ibrahim et al. 2022). However, economic development, on the
other hand, is expected to boost financial development owing to its significance for saving,
consumption and industrial development (Ferreira 2022; Fakudze et al. 2022). The result
could, however, be due to a prevalent high level of financial exclusion and the attendant
poor saving culture in the sub-region.

In line with a large body of evidence from the FDI-financial development literature
(Majeed et al. 2021; Yinusa et al. 2018), FDI has a statistically positive effect on measures of
financial development, and the result is consistent for all the estimated models. The degree
of urbanization has a significant negative effect on both measures of financial development.
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To confirm the validity of our findings, the goodness of fit for our model specifications
are reported in the lower panel of Table 1 alongside the post-estimation tests results. Based
on the reported chi-square statistics and the associated probability values of the Sargan
test, the null hypothesis that the over-identifying restrictions are valid could not be rejected
for all models at 5 percent level of significance. The Sargan test in particular confirms the
validity or otherwise of the instrument used in the models and ascertains the absence of
over-identification due to instrument proliferation. Moreover, all models are void of any
evidence of serial correlation given the probability values of the Arellano-Bond correlation
tests AR(2)). Moreover, the Wald test results for the models reject the null hypothesis
that the joint effects of all the explanatory variables on the dependent variable are zero.
In addition, the number of instruments is fewer than the number of groups in all models
(Roodman 2009).

5. Conclusions

Despite the overwhelming evidence of the transformative roles of digital technology
in recent times, the assessment of its possible mediating role in the remittance—financial
development nexus is lacking in the literature. This study therefore contributes to the
growing strand of the remittance—financial development literature by investigating the
nexus for the SSA region using a decade’s data on 35 SSA countries, spanning the period of
2011 through 2020.

The empirical analysis estimated within the two step DGMM shows that remittance
is a strong determinant of financial development in SSA. In addition, improvement in
digital technology spurs remittance to promote financial development. Specifically, the
interaction of our measures of digital technology—fixed broadband and mobile cellular
subscription—with remittance inflows enhances financial development. This suggests that
digital technology and remittance are complementary in developing the financial sector
in SSA.

Based on the outcomes of this study, it is imperative that governments and policymak-
ers prioritize making the relationship between remittance and financial development work.
In particular, reduction in remittance transaction cost should be pursued as suggested in
SDG plan in order to boost inflow of remittance into the region. Moreover, in order to
amplify the remittance-led financial development, measures that promote the development
and diffusion of digital technology should be prioritized in SSA economies.

Although this study has made a laudable contribution to the remittance—financial
development literature, further examination of the relationship could be explored by inves-
tigating the nexus in the different blocs of SSA, which share more similar socioeconomic
structure. In addition, while this study focused only on SSA and the findings can be gener-
alized for other developing regions with similar socioeconomic structure, a cross-country
analysis based on a larger dataset of developing countries from different regions of the
world will not only offer a more in-depth understanding on how penetration of digital
technology has influenced the role of remittance in financial sector development, but such
an analysis will also allow for the evaluation of the nexus within a comparative framework
involving various developing regions. Thus, further research on this area should consider
pooling a larger dataset for developing countries across various regions for a more robust
understanding. Furthermore, the relationship can be investigated for other regions of
the world for possible comparison of findings. However, while the identified gaps will
certainly enrich the extant literature, it does not by any means undermine the relevance of
this study.
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