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Abstract: International remittances have emerged as a significant and stable source of external
finance in developing nations, often surpassing FDI and official development assistance in re-
cent years. While remittances are widely recognized for their potential to stimulate domestic
investment, their actual impact is heterogeneous across different segments of the economy, de-
pending on household income levels, regional disparities, and access to financial services. This
study examines how financial sector moderates the distributional impact of remittances on do-
mestic investment. The study utilised the novel quantile-based nonlinear autoregressive distrib-
uted lag (QNARDL) estimation procedure to estimate the distributional role of financial sector
in shaping how remittances affect domestic investment. The following outcomes were obtained:
First, it demonstrates that remittances positively influence domestic investment at the upper in-
come quantiles, with the magnitude of the impact increasing at higher levels. Second, financial
sector development substantially amplifies the positive effects of remittances at almost all quan-
tile levels. This underscores the importance of a robust and inclusive financial sector in maxim-
izing the development potential of remittance flows. The study therefore recommends the Nige-
rian government to implement incentives such as tax rebates or reduced transaction fees for re-
mittances sent through formal channels, to better capture remittance data and maximize their
developmental utility. Also, the government should partner with diaspora communities to pro-
mote safe and traceable remittance inflows via regulated financial institutions.
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1. INTRODUCTION

International remittances—financial transfers sent by mi-
grants to their countries of origin—have increasingly become
a vital source of external financing for developing economies.
In recent years, growing attention has been devoted to how
households in low-income countries utilize these inflows,
making it a central issue in development discourse and the
subject of ongoing debate. While remittances are often used
for consumption, they can also serve as a means of investment
in physical and productive assets. Several studies suggest that
remittances help alleviate liquidity constraints, raise house-
hold incomes, and support various forms of investment
(Acosta et al., 2008; Adams & Cuecuecha, 2010a, 2013;
Ajefu, 2018). The developmental implications of remittances
have attracted considerable scholarly interest, particularly re-
garding their impact on domestic investment. Traditionally,
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remittances have been seen as tools for poverty alleviation and
consumption smoothing. However, a growing body of litera-
ture links them to increased household investments in educa-
tion, health, housing, agriculture, and entrepreneurship. De-
spite this shift in narrative, the empirical evidence on the di-
rect impact of remittances on domestic investment remains in-
conclusive and highly context-specific. On one hand, some
studies argue that international remittances stimulate domes-
tic investment (Giuliano & Ruiz-Arranz, 2009; Combes &
Ebeke, 2011; Demirgiic-Kunt & Martinez Peria, 2011; Hoss-
ain & Sunmoni, 2022). On the other hand, others report mixed
or conditional effects, often influenced by factors such as the
recipient household's characteristics or the macroeconomic
environment (Adams & Cuecuecha, 2013; Amuedo-Dorantes
& Pozo, 2011). A more pessimistic perspective posits that re-
mittances are primarily used for consumption rather than in-
vestment, and therefore have limited developmental impact
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Source: Author’s Plot from CBN Statistical Bulletin (2023) and World Bank Development Indicator (2023).

(Chami et al., 2003; Ajayi & Oke, 2020). Another strand of
view put forward by Levine (2008), posits that the depth and
efficiency of financial institutions affect how external capital,
such as remittances, is allocated, and hence how it influences
investment decision (Giuliano & Ruiz-Arranz, 2009; Nwosa,
2023). Considering that many developing nations such as Ni-
geria experience weak financial sector development, can im-
provement in the country’s financial sector enhance the trans-
formation of international remittances into productive invest-
ment? Given these divergent viewpoints, the empirical ques-
tion of how financial sector shapes the remittances-domestic
investment nexus remains unresolved. Despite extensive re-
search, no definitive conclusion has been reached, highlight-
ing the need for further empirical investigation across varying
contexts.

Remittances into Nigeria showed a continuous trajectory
from 1992 to 1997 as it jumped from USD56 million in 1992
to USD793 million in 1993, and then rose to USD 1.9 billion
in 1997 representing about 140 percent increase (World Bank,
2023). Similarly, net official development assistants (ODA)
totalled $255 million in 1997, $391 million in 1993, and $325
million in 1994. Up until remittances hit $25 billion in 2018,
this pattern persisted. ODA which promotes and specifically
targets the economic growth and welfare of poor nations
reached its highest point in 2006 at $11.2 billion and then
dropped to approximately $1.8 billion the year after. Levy
Yeyati et al. (2007) and Goémez-Zaldivar et al. (2021) found
that FDI flows peaked in 1994 and then declined as a result of
cyclical volatility, but remittances kept going up. Evidently,
remittance flows have the potential to increase the availability
of funds for consumption and investment, among other eco-
nomic activities (Millanzi 2019; Mariska et al. 2021). Accord-
ing to Ratha (2013), remittances are preferred over other
forms of finance because they are more stable and react less
strongly to economic cycles, unlike capital flows, which tend
to rise during good times and plummet during bad ones. The

study went further to conclude that remittances boost the sal-
aries of the recipients and the foreign exchange reserves of the
receiving country. Thus, remittances invested in the economy
boost output growth and, if spent, have a multiplier effect on
the economy (Ababio, et al., 2022).

However, in Nigeria, domestic investment has continuous
to show a downward trend in recent years as reveal in figure
1 (CBN, 2023). Figure 1 indicates that investment rose from
N733 million from 1986 to all time high of N2.9 billion in
1993 representing 295.6% increase. Thereafter it dropped
drastically to all time low of N22.2 million in 1994. Between
1994 and 2000, investment in the continues to rise crawlingly.

The year 2020 recorded the lowest level of investment in
Nigeria since 2008, demonstrating more than ten years all-
time low. During these periods, remittances into the country
have continued to surge, prompting a puzzle yet to be re-
solved. Many researchers have argued that the effectiveness
of remittances in enhancing domestic investment is signifi-
cantly influenced by the efficiency of the financial sector in
the recipient country (Giuliano & Ruiz-Arranz, 2009; Fofack,
2020; Mughal, et al., 2021).

The role of financial sector in shaping the impact of inter-
national remittances on domestic investment has not been
fully investigated. This is a significant concern from a policy
standpoint because the development of the financial sector
plays a critical role in shaping how remittances affect eco-
nomic outcomes. A robust financial system—characterized by
financial depth, efficiency, and accessibility—can enhance
the capacity to mobilize remittances for investment purposes
(Demirglic-Kunt & Levine, 2009). Financial institutions,
when properly developed, serve as intermediaries that convert
household savings, including remittance inflows, into credit
for productive ventures. Empirical studies confirm that the re-
lationship between remittances and investment is mediated by
the level of financial development. Bettin, et al. (2022) report
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that in countries where credit to the private sector exceeds a
threshold of approximately 18% of GDP, remittances exert a
positive and significant impact on investment; below this
level, the effect is either weak or negative. Mughal, et al.,
(2021) revealed that in countries with high levels of financial
development, remittances are more likely to be transformed
into productive investment rather than mere consumption.
Bayraktar and Fofack (2020) found that the positive effect of
remittances on economic growth and investment is condi-
tional on financial inclusion indicators such as access to bank-
ing, credit penetration, and mobile money services. In the Ni-
gerian context, the development of the financial sector holds
the potential to transform remittances from mere consump-
tion-smoothing mechanisms into catalysts for growth-enhanc-
ing investment. This is particularly important given the high
demand for infrastructure financing, SME development, and
industrial transformation. With targeted financial policies and
diaspora engagement strategies, such as the proposed USD10
billion Nigeria Diaspora Investment Fund and diaspora bonds
(Reuters, 2024), the productive use of remittances can be en-
hanced. These initiatives underscore the strategic policy rele-
vance of examining the intersection between remittance in-
flows, financial sector development, and domestic invest-
ment.

While numerous studies have examined the nexus between
international remittances and investment in Asian and emerg-
ing economies, such as India (Sharma & Choudhary, 2019),
Tajikistan (Lokshin, et al., 2020), Afghanistan (Temory,
2024), Central Asia (Abduvaliev & Bustillo, 2020), and
emerging nations (Bayraktar & Fofack, 2020; Mughal, et al.,
2021; Combes & Ebeke, 2021), the only few studies that ad-
dressed African countries are Abubakar (2019), Ajefu and
Ogebe (2020), Adeniran and Akinyemi (2022), and Hossain
& Sunmoni, (2022). The fact that the investment's response to
policy uncertainties may differ with the length, severity, and
direction of the uncertainty is not taken into account in these
studies, particularly those pertaining to African countries
(Ajefu and Ogebe, 2020; Hossain & Sunmoni, 2022). We
were unable to find any prior research on the distributional
impact of economic policy uncertainty on domestic invest-
ment in Nigeria or anywhere else in Africa. Using the innova-
tive quantile-based nonlinear autoregressive distributed lag
model (QNARDL), proposed by Cho et al. (2020; 2021). This
study contributes to the current literature by examining the un-
even and distributional impact of international remittances on
domestic investment, as well as how financial sector develop-
ment moderates this connectivity. The benefit of this estima-
tion procedure over other procedures (QARDL, NARDL, and
TARDL) is predicated on its ability to accommodate sign
asymmetry (sign-based) (Cho, et al., 2020; Cho, et al., 2021).
This study's unique selling point is that it attempts to quantify
EPU's distributional impact on the response series both at
quantile- and sign-based. Second, it takes a look at the re-
searched variables' time series characteristics across different
quantiles.

The study is structured as follows, with the exception of
the introduction: The second section provides a literature

review, the third addresses the methodology, the fourth delves
into the conclusions and empirical data, and the fifth wraps up
with suggestions for future policy.

2.1. Remittances and Domestic Investment

The relationship between remittances and investment can
also be examined through the lens of the Life-Cycle Hypoth-
esis (LCH) (Modigliani & Brumberg, 1954), which predicts
that individuals plan consumption and savings behavior over
their lifetime. Remittances can ease liquidity constraints, al-
lowing households to invest in human capital (education,
health) and physical capital (businesses, real estate). How-
ever, Dutch Disease theory (Corden & Neary, 1982) cautions
that excessive remittances may lead to appreciation of the lo-
cal currency and reduce competitiveness, thereby discourag-
ing productive investment. Empirically, while remittances are
often consumed, studies show they are also used for invest-
ment, especially in the presence of enabling conditions.
Woodruff and Zenteno (2007) observed that in Mexico, remit-
tance-receiving households were more likely to invest in small
businesses. Similarly, Adams and Page (2005) reported that
remittances boost household asset accumulation and invest-
ment in housing and microenterprises. However, Chami et al.
(2003) argue that remittances behave more like compensatory
income (altruistic transfers), and thus are often consumed ra-
ther than invested, especially in countries with poor financial
infrastructure.

Recent empirical studies have explored whether remit-
tances are directed toward consumption or productive invest-
ments. Sharma and Choudhary (2019), using Indian house-
hold data, found that households receiving remittances are
more likely to invest in education, health, and entrepreneurial
ventures. Similarly, Lokshin, et al., (2020) found that in Ta-
jikistan, remittances were linked with higher investments in
microenterprises and housing. However, in many countries,
the investment impact of remittances is limited by institutional
and infrastructural barriers. Kakhkharov and Rohde (2020),
using data from Bangladesh, discovered that while remit-
tances have the potential to boost household-level investment,
the actual utilization is skewed towards consumption unless
financial systems are strong and accessible. In another study,
Ajefu and Ogebe (2020) examined how family spending hab-
its in SSA respond to foreign remittances. Among the most
frequently visited places for foreign remittances, the study ze-
roes in on five SSA nations. It examined the distributional and
aggregate impacts of remittances from abroad on family
spending habits utilizing the instrumental variable version of
the quantile regression framework as its estimation procedure.
The study’s outcome indicates that foreign remittances sub-
stantially impact family spending on food, durable goods, ed-
ucation, and health across the various spending quantiles.

In Nigeria, Adeniran and Akinyemi (2022) used ARDL
techniques to examine time-series data and found that remit-
tances positively affected private domestic investment, espe-
cially in the non-oil sectors. However, they warned that the
unstable macroeconomic environment may dilute this effect.
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2.2. Moderating Role of Financial Development

Financial intermediation theory highlights that the depth,
efficiency, and inclusiveness of financial systems shape how
external capital flows—such as remittances—are mobilized
within an economy (Levine, 1997). When financial institu-
tions are well developed, households are better able to save
securely, access credit, and channel funds into productive in-
vestments. This theoretical foundation suggests that financial
development moderates the growth-enhancing role of remit-
tances by strengthening the transmission mechanism through
which these inflows influence economic outcomes.

Empirical evidence from global studies supports this the-
oretical expectation. Giuliano and Ruiz-Arranz (2009) show
that the extent to which remittances stimulate growth depends
critically on the level of financial development. Their findings
reveal a dual effect: in countries with weak financial systems,
remittances act as a substitute for credit by easing liquidity
constraints and supporting investment; while in economies
with stronger financial systems, remittances are more effi-
ciently allocated to productive sectors. Complementing this
evidence, Aggarwal et al. (2011) demonstrate that remittances
can themselves deepen financial markets by encouraging
greater use of banking services, especially where financial lib-
eralization has advanced. More recent cross-country studies
further reinforce the moderating role of financial develop-
ment. For example, Mughal et al. (2021) find that in develop-
ing economies with higher financial depth, remittances are
more likely to finance productive investment, whereas in less
developed systems, they are often absorbed into consumption.
Bayraktar and Fofack (2020), using system GMM estimation,
similarly document that the positive impact of remittances on
growth and investment improves with indicators of financial
inclusion such as access to credit, banking penetration, and
mobile money usage.

Building on this global evidence, African-focused studies
provide context-specific insights that align with and further
validate these broader patterns. In ECOWAS countries,
Nwosa (2023) finds that financial development significantly
enhances the productive impact of remittances on domestic
investment, with deeper financial systems—measured by pri-
vate credit and mobile banking access—strengthening the re-
mittance-investment relationship. Likewise, Bettin et al.
(2022) show that in low-income African countries, financial
development not only moderates but amplifies the contribu-
tion of remittances to household entrepreneurship and SME
formation. These findings suggest that the African experience
is consistent with global trends, while also highlighting that
expanding financial inclusion—particularly through digital fi-
nance—plays a crucial role in unlocking the developmental
benefits of remittances on the continent.

3. ESTIMATION FRAMEWORK

3.1. Data Description

This analysis employs quarterly data from 1996 to 2022 to
exemplify the distributional impacts of foreign remittances on
household income and investment, alongside the moderating

effect of financial sector development on the distributional re-
lationship between these variables. The study's data was ob-
tained from the World Bank data repository and the Central
Bank of Nigeria Statistical Bulletin in alignment with the
study's objectives. Table 1 offers a comprehensive elucidation
of the series.

Table 1. Data descriptions.

. Repre- . . .
Variables . Unit of Dimension Source
sentation
Domestic In- Indigenous Investment in bil-
DINV . CBN
vestment lion (Local currency)

Personal remittances Received
which consist of personal
IRMT . WDI
transfers and compensation of

employees (% of GDP)

International
Remittances

Financial . .
) Credit to private sector (%
Sector Effi- FIDT CBN
. GDP)
ciency
Exchange Nigerian exchange rate vis-a-
EXCR . CBN
rate vis US dollar
Prime lending rate (percent-
Interest rate INTR CBN
age)
Institutional INQR Institutional Quality (Index) WDI
Quality y
Trade open- The ratio of the sum of import
OPNS CBN
ness and export to GDP

Note: CBN represents Central Bank of Nigeria, WDI epitomizes world de-
velopment indicator at world bank repository.

3.2. Method of Data Analysis

This study examines the distributional impact of interna-
tional remittances on household income and domestic invest-
ment—and the moderating role of financial sector develop-
ment in Nigeria—using the Quantile Nonlinear Autoregres-
sive Distributed Lag (QNARDL) model introduced and fur-
ther refined by Cho, et al. (2019, 2020, 2021). The QNARDL
represents an advancement over both the original QARDL and
the nonlinear ARDL frameworks, offering greater flexibility
in capturing asymmetric and distributional effects.

The choice of QNARDL is justified by its methodological
strengths. Unlike earlier ARDL-based quantile models, the
QNARDL enables the estimation of both sign-based and mag-
nitude-based nonlinearities across the conditional distribution
of the dependent variable. This allows it to detect how positive
and negative changes in remittances exert different effects at
various points of the income or investment distribution—an
important feature given that not all remittance fluctuations
translate uniformly into economic outcomes. The model is
also applicable to fractionally integrated series, making it suit-
able for macroeconomic variables that often exhibit long
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memory or persistence. Its growing application in contempo-
rary empirical research further underscores its analytical ro-
bustness (e.g., Odionye et al., 2024a).

While the QNARDL offers significant advantages, it is not
without limitations. A key constraint—highlighted in the
methodological literature—is that the estimation procedure
becomes unreliable when applied to higher-order stationary
series. This issue reflects a structural limitation of the model
rather than a weakness in its application (see Cho et al., 2015;
Odionye & Chukwu, 2023; Odionye et al., 2024b, 2024c).
Recognizing this limitation ensures that the model is em-
ployed within the appropriate data conditions, thereby pre-
serving the integrity of the empirical findings.

3.3. Model Specifications

In line with the theoretical views and relevant past studies
(Abubakar, 2019 and Nwankwo et al, 2017), the study consid-
ers the functional forms:

LDINV; = bo + biLIRMT; + bLFIDT, + bsLEXCR; +
bsLINTRY; + bsLOPNS; + bsLINQR; + £;; (1)

LDINV; = by + by[LIRMT; *LFIDT] + bsLEXCR; +
bsLINTRY; + bsLOPNS; + bsLINQR; + &;; (2)

In egns. 1 and 4, L represents the natural log of the series.
In Eqgn. 1, domestic investment (DINV) is expressed as a func-
tion of international remittances (IRMT), financial sector ef-
ficiency (FIDT), exchange rate (EXCR), interest rate (INTR),
openness (OPNS), and institutional quality (INQR) respec-
tively. Egn. 2 expresses DINV as a function of the interaction
between financial sector efficiency and international remit-
tances, as well as other covariates. The egn. (2) estimates the
moderating role of financial sector efficiency (FIDT) on the
link between international remittance and the response varia-
bles. Additionally, the subscript t denotes the time period
while & indicates the stochastic error term. The institutional
quality indexes may be perfectly associated since they belong
to the same family index. To tackle this difficulty, the study
employed principal component analysis (PCA) to create an in-
dex INQR that encapsulates the different manifestations of
INQR. The choice of the control variables was guided by eco-
nomic theory and the prior studies. The first step is to compute
the QARDL in line with Cho et al (2015) which specifies the
model following Pesaran and Shin (1998) as

ZIXEN=vo) W OZ DA+ DO sy

where y,(2) = 3", and ()= ,(7)

The quantile connectivity representing the long-run oper-
ational function is expressed in Eqn. 4

Z =a(r)+ (D)X + 4
P - q - 4
where azu/(l—Z&i(r)j and y=l//1(l—2¢)i (r)) ;

i=1

44, s a stationary process expressed as (AX,, 14 (7), AX, t4(7),...)

Following Cho et al., (2020), the QNARDL generalized
function is specified in Eqn. 7

AZIX@1=p )+ W ()2, 1+ 30 EZ, 4 3 (0 X + g™ (IAXTS) + O(e)ect +

" @)X + @ (X + 1
6(z) signifies the degree of convergence across different

. . h . . . .
of quantiles, 7 is the " percentile as it drives movements in
response factor. oP*(z) X, o (r) X represents the

long-term positive (pos) and negative (neg) parameters re-
spectively,

ect, =2, - (r) XP* —a* (r) X™ is the quantile error correction term.

where o (z) ="/, and o™ ="/

Cho et al. (2020) proposed that the QNARDL should first
re-parametized before the estimation in order to avoid the sin-
gularity issue.

The QNARDL model, consistent with the operational de-
signs in Eqgns. 1 and 2 is presented in Eqns. 6 and 7, respec-
tively, subsequent to the expression in Eqgn. 5.

(6)

[ ql g2
ALDINV,(z) = vy (1) + p, (:)LDINV _y+" S()ALDINV, , + )" ¢4 (1) ALIRMT[ 2], +;¢2 (¢)ALFIDT, +

q3 q4 q5 q6

> 03(r)ALEXCR,; + > ¢, (r)ALINTR ; + >, (r)ALOPNS, ; + > ¢, (r)ALINQR, , +
i=0 i=0 i=0 i=0

O(z)LIRMT [+ o (r)LFIDT +a, (r)LEXCR + a3 (¢)LINTR + &z, (r) LOPNS +

a5 (r)LINQR + 0(r)ECT + 41,

()

] ol a2
ALDINV,() =y () +y (r)LDINV |+ G(r)ALDINY, ; + " ¢4 (r)A[LIRMT *LFIDT][*%], +)" ¢, () ALFIDT, , +
i=0 i=0 i=0

qZ:‘:(ps(r)ALEXCRH + i @,(r)ALINTR ; + iq;s(r)ALOPNSH + qzslqzﬁ(z')ALlNQRFI +
i=0 i=0 i=0 i=0

O(c)[LIRMT * LFIDT] 7+ () LFIDT + a1, (r) LEXCR + 4 () LINTR + z,(r) LOPNS +
ag(r)LINQR +0(r)ECT + s,

where the variables in Eqns.6, and 7 are as defined in Egns.
1 and 2, ECT is the error correction term, A = difference op-
erator; p, 91, 92, g3, g4, g5, and g6 signify the ideal lag values
of respective variables which is designated by means of lag
length information principles, ¢z = stochastic component.
Eqgns 6 and 7 are the QNARDL-ECM models, pos and neg
stand for increase and decrease in the respective threshold se-
ries, the threshold (asymmetric) series are international remit-
tances and the interaction between remittances and financial
sector efficiency. Following Shin, et al., (2014), the study split
the asymmetric series (LIRMT and LIRMT*LFIDT) into pos-
itive and negative as expressed in Egns. 8, 9, 10, and 11:

% 9
LIRMT,” = 3" ALIRMT,”® = 3" max(ALIRMT,,0) (8)

i=1 i=1

% 2
LIRMT," = > ALIRMT,"® =" max(ALIRMT,,0) (©)
i=1 i=1

m n 1
LIRMT *LFIDT, = " ALIRMT *LFIDT,”* = 3" max(ALIRMT *LFIDTi,O)( 0)
i=1 i=1

LIRMT *LFIDT,™ = ZALIRMT *LFIDT,™ = Zmax(ALIRMT *LFIDT,,0) (11)

i=1 i=1

221



The Journal of Social, Political and Economic Studies, 2025, Vol. 50, No. 1 Odionye et al.
Table 2. PCA for Institutional Quality.
Scoring Coefficient

PCA EV Proportion Cumulative Variable Compl

CMP1 5.673** 0.76 0.71 Coc 0.45

CMP2 0.626 0.12 0.88 Gef 0.33

CMP3 0.414 0.05 0.93 Pav 0.30

CMP4 0.142 0.03 0.96 Rqu 0.42

CMP5 0.105 0.03 0.99 Rol 0.40

CMP6 0.075 0.01 1.00 Voc 0.33

Note: KMO is 93.66 ** signifies the selected component.

It is crucial to determine the series order of integration con-
sidering that QNARDL is only reliable when the series inte-
gration order is no greater than 2. This study employs the Ca-
nova-Hansen test, which incorporates the seasonal element in
unit root analysis, alongside the quantile-based unit root esti-
mation introduced by Koenker and Xiao (2005). This is exe-
cuted to ensure the use of the stationary processes is limited
to 1 (1) and I (0). Additionally, the Wald test of symmetry was
employed to evaluate the symmetric relationship among the
examined series across different quantiles. In each threshold
series of Eqs. 6 and 7, the null hypothesis is denoted by

()" =n(r)™as against the alternative that 7,(z) " = ()™

and
7(z)"° = y ()™ as against the alternative that »(z)" = y ()™

The rejection of the null hypothesis suggests an asymmet-
ric relationship between the threshold series.

4. EMPIRICAL RESULTS

4.1, PRINCIPAL COMPONENTS ANALYSIS (PCA)

Table 2 shows the results of the principal component anal-
ysis (PCA) used to derive a unique institutional quality indi-
cator for Nigeria. This was done in order to evade the potential
econometric issue of multicollinearity as previously stated in
section 3.

Table 2 shows that the sample capacity's Kaiser-Meyer-
Olkin (KMO) statistic is 93.7%, which is greater than 50%.
This means that the data gathered can be used for component
and factor analysis. The principal component is chosen from
Table 2's first element since its eigenvalue is greater than one.
In the end, all of the metrics for institutional quality are in-
cluded in one instrument.

4.2. Descriptive Statistics

Typically, each scientific discourse commences with de-
scriptive statistics that establish a basis for more robust com-
putations. Consequently, summary statistics were utilised for

the relevant series in this study. This test essentially elucidates
the distribution's shape and the series' behavioural pattern,
among other variables. The information from the descriptive
statistics indicates the regularity of the distribution of the se-
ries. Consequently, Table 3 provides a summary of the test
results.

According to the Jarque-Bera statistics presented in Table
3, the series except household income openness (OPNS), ex-
hibit deviation from normal distribution. The results provide
strong estimates despite the presence of anomalous distribu-
tion, thereby supporting the choice of the quantile-based non-
linear ARDL estimation approach (Koenker and Bassett,
1987; Cho et al., 2019; 2020; 2021; Odionye, et al., 2023a;
2023b; 2024b; 2024d). The Kurtosis indicates a normal peak
solely for the exchange rate (EXCR), while the other series
exhibit abnormal peaks. Furthermore, it indicates that while
other variables exhibit a positive skew, remittances (IRMT)
display an inverse skew.

4.3. BDS Statistics

The estimation conducted by Broock et al. (1996), referred
to as the BDS test, was employed to validate the nonlinear
characteristics of the series. The estimation posits that the se-
ries demonstrates independent and identically distributed
(i.i.d) residuals, whereas the alternative hypothesis suggests
that the residual series displays a deviation from convention-
ality, indicating nonlinear dependence.

Table 4 indicates the acceptance of the alternative hypoth-
esis and the rejection of the null hypothesis regarding the BDS
in the series. The results indicate the nonlinear characteristics
of the data series, requiring the use of a nonlinear methodol-
ogy (Odionye, et al., 2023b).

4.4. Quantile Unit Root Test

This study employs the Canova-Hansen test, which incor-
porates the seasonal element in unit root analysis, alongside
the quantile-based unit root estimation introduced by Koenker
and Xiao (2005) were utilised to determine the integration or-
der of the model series. The alternative hypothesis posits that
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the variable does not possess a unit root at a specific quantile serts that the series indeed contains a unit root. Table 5 pre-
as well as the seasonal element whereas the unit root test as- sents a summary of the results obtained from the quantile-
based unit root calculation.

Table 3. Descriptive Statistics.

- EXCR FIDT INQR DINV IRMT OPNS INTR
Average 165.94 11.09 16.60 1601.82 4.06 36.72 15.76
Max. 391.84 20.37 27.11 5102.18 9.10 53.93 24.76
Min. 10.82 5.79 6.52 27.27 0.23 14.89 10.45
Sks. 0.78 0.88 0.17 0.51 -0.10 -0.24 0.98
Kts. 2.95 3.55 1.63 1.99 1.94 2.32 2.34

J-B 10.45** 14.19** 8.64** 9.03** 6.03* 3.04 13.78**

Note: Skt., Kts, and J-B represent skewness, kurtosis, and Jarque-Bera tests respectively; **(*) signifies 1%(5%) level of significance, respectively

Table 4. Summary of BDS Statistics.

Variables
Dimension (m)
EXCR FIDT INQR DINV IRMT OPNS INRT
2 0.191** 0.174** 0.181** 0.182** 0.182** 0.153** 0.180**
3 0.318** 0.286** 0.302** 0.302** 0.302** 0.245** 0.298**
4 0.404** 0.354** 0.382** 0.378** 0.378** 0.292** 0.372**
5 0.463** 0.396** 0.432** 0.427** 0.426** 0.312** 0.402**
6 0.504** 0.418** 0.461** 0.453** 0.458** 0.318** 0.431**

Note: **(*) show rejection of null hypothesis of linearity at 1%(5%) level of significance.

Table 5. Quantile-Based and Seasonal Unit Root Tests Result.

Panel A Quantile-Based Unit Root Test

Variables T 5t 10" 20" 30" 40" 50 60" 70m 80" 90" 95
LDINV a(T) 0.86 0.81 082 0.87 0.82 0.81 0.90 0.90 0.92 0.91 0.87
LIRMT ao(T) 0.87 0.88* 0.88* 0.85* 0.86* 0.91* 0.90* 0.90* 0.91* 0.92* 0.91*
LFIDT a(T) 0.91* 0.92 0.91* 0.92* 0.91* 0.93 0.91* 0.87* 0.87* 0.78* 0.87*
LEXCR ao(T) 1.04 1.01 1.01* 1.05* 1.01* 1.02* 1.01* 0.98 1.01* 1.01* 0.99*

LINQR a(T) 0.91* 1.00* 0.97* 1.01* 1.02* 1.01* 1.02* 0.96* 0.96* 0.97* 0.98*

LOPNS a(7) 1.01* 1.02* 0.99* 0.99* 0.97* 0.97* 0.95* 0.97* 0.96* 0.96* 1.00

LINTR a(T) 0.81* 0.87* 0.87* 0.87* 0.88* 0.88* 0.89* 0.92 0.93* 0.94 0.95*

* reveals t-value < CV indicating rejection of null hypothesis of unit root [o( 7 ) (=1] at the quantile at 5% level of significance.

Panel B: Canova-Hansen Seasonal Unit Root Test

Variables J_LM 1% 5% 10% S1 Crit S2 Crit S3 Crit S4 Crit
LDINV 0.6** 1.35 1.01 0.85 0.5** 0.75 0.5** 0.75 0.4** 0.75 - -
LIRMT 1.2%* 1.35 1.01 0.85 11 0.75 0.6** 0.75 0.4** 0.75 - -
LFIDT 1.3** 1.35 1.01 0.85 1.04 0.75 1.09 0.75 1.16 0.75 - -
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LEXCR 1.92 1.35 1.01 0.85 1.28 0.75 1.56 0.75 1.45 0.75 - -
LINQR 2.37 1.35 1.01 0.85 2.08 0.75 2.09 0.75 211 0.75 - -
LOPNS 1.82 1.35 1.01 0.85 1.08* 0.75 1.56 0.75 1.45 0.75 - -

Note: ** indicates LM test (both joint and individual seasons) is significant at the specified frequencies/seasons at 5% level of significance. J_LM represents
joint LM statistic; S represents seasons and Crit connotes the critical vale for individual seasons.

Table 6. Two stage Cointegration Test.

Significance Level
Re-parametized Estimated Residual
t-test 1% 5% 10% Remark
Basedline Model -3.0983* -3.456433 -2.687425 -2.540651 Cointegrated
Moderated Model -3.5983** -3.489659 -2.887425 -2.580651 Cointegrated
Note: ** signifies statistically significant at 1% level of significance.
Table 7. Lag length Choice based on Information Criteria.
Lag Logl LR FPR AlIC SC HQ
0 -2507.74 NA 1.34e+14 52.39 52.58 52.47
1 -1399.91 2031.02 35206.27 30.33 31.83 30.94
2 -1253.26 77.59* 239.53* 24.87* 31.10* 28.03*
3 -1230.69 34.79 8438.85 28.85 32.96 30.51
4 -1214.53 22.56 18085.69 29.53 34.95 31.72
5 -962.81 314.65 302.65 25.31 32.04 29.43
6 -892.54 247.47 4675.04 28.29 3291 28.12

Note: * designates lag order nominated by the condition.

Table 5 (Panel A) demonstrates that all series, with the ex-
ception of domestic investment (LDINV), exhibit level sta-
tionarity across multiple quantiles, while LDINV is character-
ised as level non-stationary in all quantiles. The seasonal-
based stationary test of Canova-Hansen indicates level sta-
tionarity in LDINV, LIRMT, and LFIDT, whereas the remain-
ing variables exhibit level non-stationarity across various sea-
sons. The tests support the application of QNARDL, as the
series exhibit fractional integration across various quantiles
and seasonal periods (Cho et al. 2019; 2020; Ullah et al., 2022;
Odionye et al., 2023c). The research, consistent with Cho et
al. (2019; 2020), employed a two-step cointegration approach
to produce the projected residual following re-parametrized
estimation, thereby addressing the singularity issue. Table 6
summarises the results of the cointegration analysis.

4.5. Cointegration Test

Since the QNARDL model meets the requirement for
bound cointegration, we calculate it using the framework of
the model. Table 6 displays the results of QNARDL and an
overview of the findings.

Table 6 demonstrates a significant long-term relationship
between remittances and domestic investment, as evidenced
by the level stationarity of the reparametized residual. Conse-
quently, we evaluate the QNARDL-ECM outcome.

4.6. Lag Length Selection

The ideal lag value was guided by the lag selection princi-
ples and the outcome, in brevity, is displayed in Table 7.

Table 7 shows lag 2 as the ideal lag value based on the
information condition, Consequently, the QNARDL is esti-
mated based on lag 2.

4.7. 2 QNARDL Result of the Relationship between Re-
mittances and Domestic Investment

The heterogeneous effects of international remittances on
domestic investment and the moderating influence of finan-
cial development on its connectivity in Nigeria. Table 9 pro-
vides a succinct summary of the most relevant empirical re-
sults.
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Table 9. Summary of QNARDL Outcomes — Remittances and Domestic Investment.

Quantiles

Panel C1 Baseline Model — Domestic Investment (LDINV): Short-Term Outcomes

Variables Q_10m Q_20" Q_30t Q_40™ Q_50m Q_60™ Q_7om Q_8on Q_90™
d(LDINV(-1)) 0.091** 0.096** 0.095** 0.097** 0.102** 0.114** 0.124** 0.101* 0.154**
d(LIRMT_P) 0.006 0.007 0.008 0.011 0.014 0.018 0.017 0.019* 0.023**

d(LIRMT_P (-1)) 0.032 0.043 0.052 0.055 -0.015 0.016 0.017 0.019* 0.021*
d(LIRMT_N) -0.021 -0.045 -0.048 0.084 0.090 0.098 0.102 0.219 0.257
d(LFIDT(-1)) 0.031 0.041 0.045* 0.051** 0.056** 0.061** 0.091** 0.093* 0.091**
d(LINQR(-1)) 0.101 0.106 0.118 0.119 1.122 2.124 2.132 0.633* 0.738**

d(LOPNS) 0.121 0.129 0.202 0.218 0.304 0.347 0.355 0.692 0.801

d(LEXCR) 0.055 0.109 -0.317 -0.018 -0.378 -0.012 -0.395 0.379 0.446

d(LINTR) -0.183 -0.171 -0.226* -0.342** -0.324* -0.268* -0.270* -0.212* -0.248*

ECM 1(-1) -0.145* -0.214** -0.222** -0.352** -0.354** -0.352** -0.357* -0.467* -0.469**

SR_Validity Test: RRT [2.05] SQT [44.76]** QSET [39.36]** WT [32.12]**
Panel C2 Baseline Model — Domestic Investment (LDINV): Long-Term Outcomes
LIRMT_P 0.031 0.044 0.054 0.063 0.067 0.079 0.084 0.084 0.093
LIRMT_N -1.01 -1.07 0.061 0.734 0.837 0.939 0.940 0.542 0.650
LFIDT 0.061 0.075 0.086 0.153** 0.142** 0.216** 0.257** 0.354* 0.461**
LINQR 0.010 0.014 0.013 0.021 0.025** 0.023** 0.033** 0.043* 0.045**
LOPNS 1.061 0.081 0.088 0.106 0.112 0.134 0.101** 0.106* 0.138**
LEXCR 0.080 0.113 0.118 0.119 0.214 0.251 0.261 0.357 0.387
LINTR -0.035 -0.109 -0.201 -0.202 -0.103 -0.117 -0.143 -0.135 -0.130
LR_Validity Test: RRT [1.72] SQT [29.81]** QSET [42.20]** WT [28.32]**
Panel D1 Moderating Model — Domestic Investment (LDINV): Short-Term Outcomes
d(LDINV(-1)) 0.11** 0.17** 0.18** 0.15** 0.31** 0.34** 0.37** 0.45** 0.67**
d(LIRMT*LFIDT_P) 0.113* 0.123** 0.131** 0.138* 0.135** 0.141** 0.156** 0.164* 0.193**
d(LIRMT*LFIDT_N) -0.052 -0.063 -0.072 -0.075 0.045 0.047 0.049 0.056 0.067
d(LINQR(-1)) 0.064 0.056 -0.081 -0.089 0.032 0.034* 0.046** 0.053* 0.068

d(LOPNS) 1.452 1.529 1.802 1.518 1.604 1.747 1.655 1.792 2.001

d(LEXCR) 0.109 0.120 0.171* 0.218** 0.278** 0.312** 0.325* 0.411* 0.462**

d(LINTR) -0.08** -0.09** -0.09** -0.12* -0.14** -0.16** -0.17* -0.19* -0.24**

ECT 2(-1) -0.033* -0.033** -0.035** -0.036** -0.038** -0.46** -0.057* -0.087* -0.094**

SR_D1_Validity Test: RRT [3.01] SQT [41.61]** QSET [51.90]** WT [31.34]**
Panel D2 Moderating Model — Domestic Investment: Long-Term Outcomes
LIRMT*LFIDT_P 0.201 0.235 0.261 0.266** 0.237** 0.311** 0.345** 0.351* 0.374**
LIRMT*LFIDT_N 0.005 0.086 0.091 0.081 0.089 0.095 0.104 0.131 0.145
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LINQR 0.012 0.013 0.015 0.018 0.019 0.021** 0.023** 0.053* 0.065**
LOPNS 1.110 1.101 2.108 1.276 1.202 0.174 0.211** 0.312* 0.38**
LEXCR 0.081 0.083 0.081 0.083 0.085 0.091** 0.097** 0.097* 0.099**
LINTR -0.041 -0.049 -0.051* -0.062* -0.073* -0.087* -0.093 -0.095 -0.101
LR_D2_Validity Test: RRT [0.34] SQT* [25.11] QSET** [43.42] WT [28.34]*

Note: ** p<0.01, * p<0.05;.RRT denotes Ramsey RESET test model specification, SQT epitomizes Slope Quantile test, QSE represents Quantile Slope Equality

test for quantile symmetry, WT represents Wald test of threshold variables.

Table 9 (Panel C1) summarises the results from the
QNARDL. One interesting outcome is that domestic income
(d(DLINV (-1)) is self-reinforcing across all quantiles, among
other fascinating results. The positive and strong association
between the past and present values of LINV obviously illus-
trates this consequence.

Across multiple quantiles, the short-term outcome (Panel
C1) regarding the mentioned regressors shows that increasing
international remittances (d(LIRMT_P)) significantly in-
creases the country's domestic investment only at the upper
quantiles (Q_80™, and Q_90™). Apparently, there is a hetero-
geneous effect of remittances on domestic investment
(DLINV), since the size of the coefficient shows that its posi-
tive impact on LDINV increases as one moves up the quan-
tiles. The upper quantiles of the country's domestic investment
(Q_80™M, and Q_90™) are increased by 0.019% and 0.023%,
respectively, due to high flow of international remittances into
the country. The findings provide credence to the theoretical
argument that inflow from global remittances increases the re-
cipients to invest part of it. This result aligns with what has
been found for Nigeria by Anyanwu and Erhijakpor (2010)
and Ajefu and Ogebe (2020), Afghanistan by Temory (2024),
Central Asia by Abduvaliev and Bustillo (2020) and develop-
ing countries by Combes and Ebeke (2021). However, the re-
duction in remittances (d(LIRMT_N)) has no significant ef-
fect on LDINV across diverse quantiles. On the other hand,
the long-term results (Panel C2 — LIRMT_P and LIRMT_N)
show insignificant influence of both positive and negative
changes in remittances on domestic investment across all
quantiles.

In relation to the financial development index (LFIDT)),
Panels C1 shows that, in the short-run, financial development
increases the country’s domestic investment between the 30™
and 90" quantiles. In specific terms, the short-term outcome
demonstrates that at the 30", 40™, ..., 90" quantiles, the do-
mestic investment grows by 0.045%, 0.051%, 0.056%,
0.061%, 0.091%, 0.093%, and 0.091%, respectively, as a per-
centage increase in the country’s financial sector (LFIDT).
Similarly, across middle and upper quantiles, financial sector
boosts the country’s domestic income, according to the long-
run outcomes (Panel C2). To be more specific, there is an in-
creasing positive effect of financial sector development on do-
mestic investment, as shown by the following: an increase in
the country's financial sector enhances domestic investment at
the 40th to 90th percentiles by 0.153%, 0.142%, 0.216%,
0.257%, 0.354%, and 0.461%, respectively. This indicates

that the country's domestic investment is enhanced by an im-
proved financial sector which is a direct result of enhanced
private sector credit accessibility.

In terms of the moderating influence of financial sector on
the link between remittances and domestic investment, the
short-run results (Panel D1) show that, while positive remit-
tances (LIRMT_P) increases the country's domestic invest-
ment (Panel C1) only at the upper quantiles (80", and 90th),
improvements in the financial sector—an index that measures
the private sector access to credit facilities—increases the ef-
fect of LIRMT on domestic investment at all quantiles (Panel
D1). The positive and significant effect of the interaction
terms  between financial sector and  remittances
(LIRMT*LFIDT_P), as shown in Panel D1, is the basis for
this clear conclusion. In particular, after a 1% rise, the inter-
action between LIRMT and LFIDT significantly increases the
country's domestic investment by 0.113%, 0.123%, 0.131%,
0.138%. 0.135%, 0.141%, 0.156%, 0.164%, and 0.939% at
the 10™, 20t, 30™, 40t, 50™, 60", 70™, 80™, and 90™ quantiles,
respectively. However, the long-run estimation (Panel D2)
demonstrates that the financial sector modulates the long-term
connection between remittances and domestic investment at
the 40, 50™, 60, 70™, 80, and 90™ percentile change. What
this upshot means is that, a substantial improvement in finan-
cial sector significantly improves potential positive effect of
global remittance on the country’s domestic investment. This
corroborates the theoretically view that the depth and effi-
ciency of financial institutions affect how external capital,
such as remittances, is allocated (Levine, 1997). Giuliano and
Ruiz-Arranz, 2009 posits that, in financially developed econ-
omies, remittances are more likely to be transformed into pro-
ductive use because households can access credit, save se-
curely, and invest effectively Thus, financial development is
theorized to moderate the effect of remittances, amplifying
their impact on income growth and investment

According to the covariate results shown in Table 9 (Pan-
els C1, C2, D1 and D2), the nation's domestic investment
across various quantiles, especially in the upper quantiles, is
significantly raised by institutional quality (LINQR) and
openness (LOPNS). The speed of adjustment for both models
(ECT1(-1) and ECT2(-1)) are appropriately signed and signif-
icant in all the quantiles, indicating a long run convergence of
the variables.

The tests of outcome validity were conducted and it indi-
cates that, since the null hypothesis of symmetric is rejected
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Quantile Process Estimates
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Fig. (1). Quantile Process Coefficients for the Baseline model. The blue line shows the estimated parameters whereas the red line indicates the
95% confidence interval across different quantiles. Source: Authors’ computation from the data using Eviews version 13 software.
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Fig. (2). Quantile Process Coefficients for the Moderating variable model. The blue line shows the estimated parameters whereas the red line
indicates the 95% confidence interval across different quantiles. Source: Authors’ computation from the data using Eviews version 13 software.

for all models, the series is asymmetric over varied quantiles.
Similarly, properly described models are indicated by the
Ramsy RESET test, and considerable slope equality suggests
that there is asymmetry in the slope coefficients across quan-
tiles. According to the Wald test, there is an unbalanced rela-
tionship between the threshold variables in the capital flight
threshold series. These results prove that remittances and its
interaction link with financial sector efficiency significantly
affect the country’s domestic investment.

Figs. (1 and 2) reveal the quantile process coefficient
graphs for the remittance-investment nexus and the moderat-
ing influence of financial sector on the variables connectivity
respectively. The graphs indicate the coefficients quantile pro-
cess (blue line) alongside a 95% confidence interval (red line)
at diverse quantiles.

Noticeably, the graphs indicate substantial positive re-
sponse of domestic investment to elevated international remit-
tances. The interaction of financial sector with remittances

further increases domestic investment especially at upper
quantile, suggesting that a sound financial system enhances
the transformation of remittances to a better productive invest-
ment.

5. CONCLUSION AND RECOMMENDATIONS

This study examined the distributional impacts of interna-
tional remittances on domestic investment in Nigeria, with an
emphasis on how financial sector development moderates this
effect across various investment levels using the QNARDL
approach. The findings reveal significant heterogeneity in the
way remittances affect domestic investment across quantiles.
Remittances positively influence domestic investment at the
upper income quantiles (80th and 90th percentiles), with the
magnitude of the impact increasing at higher levels. Financial
sector development plays a crucial moderating role. Not only
does it independently improve domestic investment, but it
also amplifies the positive effects of remittances at almost all
quantile levels. This underscores the importance of a robust
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and inclusive financial sector in maximizing the development
potential of remittance flows. Furthermore, institutional qual-
ity and economic openness were found to be consistently ben-
eficial across all quantiles, reinforcing the critical role of mac-
roeconomic governance and trade integration in national de-
velopment strategies. Looking ahead, these findings offer im-
portant direction for future research and practical policy de-
sign, particularly in developing targeted financial inclusion
and investment frameworks that optimize remittance use
across different socioeconomic groups in Nigeria.

6. POLICY RECOMMENDATIONS

In light of these findings, the following policy measures
are recommended to foster a more resilient and vibrant invest-
ment environment in Nigeria:

1. Encourage formal remittance channels: Government
should as a matter of urgency implement incentives such as
tax rebates or reduced transaction fees for remittances sent
through formal channels, to better capture remittance data and
maximize their developmental utility. Also, the government
should partner with diaspora communities to promote safe and
traceable remittance inflows via regulated financial institu-
tions.

2. Enhance financial literacy and investment culture: Gov-
ernment and financial institutions are encouraged to design
and deploy targeted financial literacy programs that train re-
mittance-receiving households on budgeting, savings, and
productive investments. Also, put up policies to promote com-
munity-based investment schemes that can pool remittance re-
sources into viable infrastructure or entrepreneurial ventures.

3. Deepen institutional reforms: Continue improving insti-
tutional quality through anti-corruption frameworks, regula-
tory transparency, and efficient public sector service delivery.
Establish a national remittance development strategy to coor-
dinate the activities of financial institutions, government
agencies, and diaspora organizations toward leveraging remit-
tances for inclusive growth.

4. Facilitate inclusive economic openness: Foster trade
and investment policies that are pro-small business and pro-
entrepreneurship, ensuring remittances can feed into new
business creation and value-added production. Use remittance
data to design targeted economic empowerment programs for
regions with high migration and remittance dependency.

5. Tailor policies to income and investment levels: Recog-
nizing the heterogeneous effects across investment quantiles,
policymakers should adopt differentiated strategies. For in-
stance, lower-income households may need conditional cash
transfer programs that promote financial inclusion, while up-
per-quantile households could benefit more from investment
facilitation initiatives.
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