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ABSTRACT

Relevance: The stability of money demand is essential for effective monetary
policy, especially in Sub-Saharan African (SSA) countries that face various eco-
nomic challenges. These challenges include volatile exchange rates, fluctuating
foreign interest rates, and high inflation, all of which can disrupt money de-
mand stability. Understanding how these dynamics interact with different in-
come levels—upper middle, lower middle, and low—is crucial for developing
effective regional monetary policies and achieving economic stability.
Research Objective: This study aims to evaluate the stability of money demand
across different income levels—upper middle, lower middle, and low—in SSA.
By applying the cash-in-advance theory, the study seeks to provide insights and
actionable policy recommendations on the influence of key economic variables.
Data and Method. This study employs the cross-sectional augmented autore-
gressive distributed lag (CS-ARDL) model to analyze both the short- and long-
run influences of real exchange rates, foreign interest rates, real GDP, and in-
flation on money demand. By doing so, it aims to provide a nuanced under-
standing of money demand stability, capturing variations often overlooked in
existing research. The analysis uses data from the World Bank Indicators and
the International Monetary Fund (IMF), allowing for a detailed examination of
money demand stability across various income levels in the region.

Results. The findings reveal a positive and significant relationship between the
real exchange rate, foreign interest rates, real gross domestic product, and real
monetary aggregates. However, inflation has a contractionary effect on the real
monetary aggregate, destabilizing money demand. Money demand stability is
observed in upper-middle and low-income countries, while lower-middle-in-
come countries exhibit variability, indicating differing levels of economic resil-
ience across income categories.

Conclusion. The study recommends adopting unified monetary policies and
a single currency to enhance stability and stimulate economic growth in the
region. Additionally, implementing inflation-targeting policies can further
strengthen economic stability and promote sustainable development in SSA.
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AHa/n3 cTaOWIBHOCTH CIIPOCA HA IEeHbI'Y M1 YPOBHS [I0X0/J0B
B cTpaHax Appuku K ory ot Caxapsl
C MCIIOJIb30BaHUeM nepexkpecrHoro ARDL

AHHOTAIINA

AxryanbpHOCTb. CTaOM/IBHOCTD CIIPOCa Ha JeHBIM MIMeeT BXKHOe 3HAYeHMe Ji1A
3¢ PeKTNBHOI TeHEeXHO-KPeAUTHON OMUTHKY, 0COOEHHO B cTpaHax Adpuku
Kk rory ot Caxapsl (SSA), KOTOpble CTa/lKMBAIOTCA C Pa3IMYHBIMY SKOHOMIYe-
cxnmy ipo6nemamu. K atuM npo6nemam oTHOCATCS HeCTabMIbHbIe OOMEHHBIE
KYPCBbl, KOTIeOMIoIIMecs: MHOCTPAHHbIE IPOLIEHTHbIE CTaBKM 1 BBICOKas MHQIIA-
Y51, BCe 113 KOTOPBIX MOTYT HapyIIUTh CTaOMIbHOCTD CIIpoca Ha feHbru. Ilo-
HUMaHUe TOTO, KaK 9Ta AMHAMMKa B3aMMOJEICTBYeT C Pa3IMIHbIMK YPOBHAMMU
IoXofa — BBbIIIe CpeIHEro, HIKe CPeIHero M HU3KMIT — VIMeeT pellfaiolliee 3Ha-
JeHe 151 paspaboTKy 3 eKTUBHOI PerMOHAIBHOI eHeKHO-KPeFUTHOIL [0~
JINTHKA U1 TOCTVDKEHNS 9KOHOMUYECKON CTabMIbHOCTI.

Iens uccnepoBanus. Vccnenosanue HalpaBaeHO Ha OLEHKY CTaOMJIBHOCTH
CIIpoca Ha IeHbIM IIPY pa3/IM4HbIX YPOBHAX I0X0Ja — BBILIE CPEJHET0, HIKe
cpenHero M HM3KUiT — B cTpaHax Adpukn k rory ot Caxapsl. IIpumenss Te-
OpUIO aBaHCa, UCCIeOBAHNE CTPEMUTCS MPEeSOCTaBUTD UEU U NeICTBeHHbIe
peKoMeHAalNM IO MOMUTIKe OTHOCUTENbHO BANMAHNUA KITI0YEeBbIX 3KOHOMIYe-
CKUX NePEMEHHBIX.

JlaHHbIe M MeTOAbI. DTO UCCTE0BaHMe MICIIONb3YeT MOfIENb TIOIIEPEYHOrOo Ce-
YeHMs C PacIIVPEHHBIM aBTOPEIPECCHOHHBIM paclpefeneHHbIM aarom (CS-
ARDL) pns aHanmms3a Kak KpaTKOCPOYHOTO, TaK U JOITOCPOYHOTO BIIVAHUS
peabHBIX OOMEHHBIX KYPCOB, MTHOCTPAHHBIX NPOLIEHTHBIX CTABOK, PeabHO-
ro BBII u undnaunn Ha cripoc Ha geHbru. Takum 06pasoM, OHO HAIIPABIEHO
Ha obecrieyeHe JieTa/IbHOIO MMOHVMAHMA CTaOMIBHOCTY CIIPOCa Ha JEeHbIN,
OXBaTbIBasA M3MEHEHMs, KOTOpbIe YaCTO YIYCKAIOTCA U3 BUJY B CyLIECTBYIO-
IMIMX MCC/IeOBAaHMAX. AHA/IN3 VCIIONb3yeT JaHHbIE U3 MOKasaresneil Bcemup-
Horo 6aHka 1 MexpyHapogHoro BamotHoro ¢pouna (MB®), yto mosBomsier
[IPOBECTH [leTalbHOE U3y4deHVe CTaOMIbHOCTY CIIPOCa Ha [IeHbIY [IPU pas/ind-
HBIX YPOBHSX I0XOfIa B PErVOHe.

Pe3ynpraThl. Pe3ynbraThl MOKa3bIBalOT MOMOXKUTENbHYIO U 3HAYMMYIO CBA3b
MEXJY peanbHbIM OOMEHHBIM KYypPCOM, MHOCTPAHHBIMI IIPOLIEHTHBIMI CTaB-
KaMU, peaJibHbIM Ba/IOBbIM BHYTPEHHMM IIPOJYKTOM J PeaNnbHbIMM JICHEKHbI-
Mu arperaramu. OgHaKo MHQIIALNS OKa3bIBaeT CAEP)KMBalolee BO3EIICTBIE
Ha pea/IbHBII JEHeXKHBIl arperar, JecTabMIusupys ciupoc Ha jgeHbru. Cra-
OMIBHOCTD CIPOCa Ha JeHbI'M HAOMIONAeTCs B CTPaHaX C BBICOKUM CPefHUM
U HU3KUM YPOBHEM JOXOa, B TO BpeMsI KaK CTPaHbI C HU3KUM CPeHUM YpOB-
HeM JJ0X0fia IeMOHCTPUPYIOT MU3SMEHUMBOCTD, YTO YKa3bIBaeT Ha pa3HbIe YPOB-
HU 9KOHOMMUYECKOI! YCTOUMBOCTH B Pa3HBIX KaTErOPUAX JOXOAA.
3akmioueHme. B umccneoBaHMM PEKOMEH/IyeTCA HMPUHATD €AVHYIO JIeHeX-
HO-KPEANUTHYIO NOMUTHUKY U €AVHYI0 BATIOTY AJIs IOBBIIIEHNS CTaOMIBHOCTI
U CTUMYIUPOBAaHUA S3KOHOMUYECKOTO pocTa B pernone. Kpome roro, peanu-
3alys HOMUTYKY TapreTMpoBaHmsA MHQIALMY MOXeT ellje 60JIbllle YKPennTh
9KOHOMMYECKYI0 CTaOMIBHOCTb M CIIOCOOCTBOBATb YCTOMYMBOMY Pa3BUTHUIO
B cTpaHax A¢pukn K rory ot Caxapsl.
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Introduction

In the 21st century, as economic globalization
advances and monetary policy frameworks evolve,
understanding the dynamics of money demand in
Sub-Saharan Africa (SSA) has gained critical im-
portance for both scholars and policymakers. The
region faces a variety of economic and develop-
mental challenges, exacerbated by uncertain eco-
nomic conditions that stifle both domestic and
foreign investment. Volatility in money demand
and exchange rates further complicates the de-
velopment of effective monetary policies, manag-
ing balance of payments, and alleviating external
debt pressures. Additionally, high inflation rates
diminish purchasing power, drive up living costs,
and can potentially lead to social unrest (Adil et
al., 2018; Samuel et al., 2019a).

Given these economic and developmental
challenges, the stability of SSA’s economy hinges
on a well-targeted and effective monetary policy

o~/

framework, where monetary aggregates like M1
and M2 serve as key tools for controlling inflation.
Understanding the stability of the money demand
function is especially crucial in SSA, where infla-
tion and exchange rate volatility are deeply inter-
twined with monetary stability (Albulescu & Pe-
pin, 2018). Research by Adil, Hatekar, and Sahoo
(2020), as well as Samuel et al. (2019a), under-
scores the role of money demand as a powerful
economic policy instrument, particularly in to-
day’s global economy, where economic structures
are rapidly shifting. The 2007-2008 global reces-
sion exposed significant vulnerabilities in finan-
cial systems, regulatory frameworks, and broader
economic imbalances, prompting a renewed em-
phasis on money and liquidity within monetary
policy (Narayan, 2010; Udo et al., 2019b).

In response to financial and economic imbal-
ances worsened by the Ebola outbreak and the re-
cent COVID-19 pandemic, central banks across
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SSA implemented measures to boost liquidity and
maintain financial stability. For instance, the South
African Reserve Bank lowered its repo rate by 300
basis points, the Central Bank of Nigeria reduced
its benchmark interest rate, and the Central Bank
of Kenya cut its Cash Reserve Ratio (CRR). Like-
wise, the Bank of Ghana reduced the primary re-
serve requirement to enhance banking sector li-
quidity, alongside other regulatory interventions
like loan moratoriums and forbearance policies
(Udoh et al., 2023b; Ndubuaku, et al. 2021).

This study aims to assess the stability and in-
fluence of money demand in SSA, with a partic-
ular focus on income-level distinctions. It ad-
dresses key gaps in the literature and methodolo-
gy, as most empirical studies on money demand,
such as Miller et al. (2019) in the US, have focused
on developed economies, leaving SSA underex-
plored. Factors like inconsistent data, a large in-
formal sector, rapid structural changes, underde-
veloped financial systems, political and economic
instability, and the prevalence of foreign curren-
cies in domestic transactions complicate the anal-
ysis of money demand in SSA. Moreover, prior re-
search often aggregates SSA countries, overlook-
ing the varied impacts of money demand stability
across different income levels, leading to hetero-
geneous results.

This study focused on SSA countries, given
their regional economic and structural changes, to
contribute to the literature. The theoretical frame-
work of this study is the cash-in-advance theo-
ry, which provides a robust framework for under-
standing money demand by explicitly account-
ing for the role of money in facilitating economic
transactions and identifying key predictors such
as income levels, interest rates, and inflation. This
theoretical basis supports the analysis of money
demand stability, which is critical for formulating
effective monetary policies. Specifically, the study
assesses:

1. The long-run influence of income, ex-
change rate, foreign interest rate, and inflation
rate on money demand in SSA.

2. The variability of money-demand stability
across diverse income levels in SSA and its impli-
cations for potential monetary integration in the
region.

3. The policy implications of future patterns
in money demand stability for liquidity manage-
ment and economic stability in SSA economies in
SSA economies.

R-ECONOMY J

To achieve these objectives, we employ the
Cross-Sectional Augmented Autoregressive Dis-
tributed Lag (CS-ARDL) model, which accounts
for cross-sectional dependence and heterogene-
ity due to the diversity in SSA countries’ econom-
ic structures, income levels, and monetary policies.
By disaggregating the analysis based on income
levels: lower-middle income (LM), upper-middle
income (UMI), and low income (LI), the study of-
fers granular insights into how economic variables
affect money demand differently across these cate-
gories. The dataset spans from 1999 to 2023, cap-
turing long-term trends and cyclical patterns that
previous studies with shorter datasets may have
missed. Moreover, by utilizing the cash-in-advance
theory, which acknowledges open market oper-
ations and socioeconomic interdependencies of
these economies, this study ensures robust model
stability through the Hansen (1992) test.

Beyond the SSA, the insight from this study
will inform actionable policy decisions in other
emerging economies, which share common chal-
lenges such as managing inflation, financial in-
clusion, and external vulnerabilities. The link be-
tween the two regions is evidenced by their tran-
sitional economic structures, external economic
dependencies, and the role of monetary policy in
maintaining stability in the face of these challeng-
es. By exploring how income-level distinctions
influence money demand in SSA, policymakers
can draw parallels to their economy, particularly
in managing inflation, exchange rates, and mone-
tary policy. This cross-regional application could
enhance economic resilience, support sustainable
development, and foster greater financial stability
in emerging countries.

This study enhances our understanding of
money demand dynamics in SSA and offers prac-
tical insights for promoting economic stability in
the region. By addressing gaps in the literature
and providing empirical evidence through econo-
metric analysis, it aims to support policymakers
working to strengthen economic resilience and
encourage sustainable development in SSA.

Theoretical framework

This study is grounded in theories related to
the money demand function, capital mobility,
currency substitution, and the quantity theory of
money, offering insights into income levels in SSA
countries. Tables 1 and 2 summarize the empirical
and theoretical reviews, respectively.
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Table 1
Summary of Empirical Reviews
Author(s) Country Methodology Key Findings
W Money demand functions with Ser.nl—elast.laty of interest rate 1ncr§as§d sharply, indi-
ang (2011) US ime shi cating variable sensitivity during significant econom-
regime shifts :
ic changes.
Zuo etal. (2011) | China Smooth time-varying model The stability Of. money de“?"‘nd 8 1nﬂuenced by the
role of asset prices in a rapidly growing economy.
Folarin and . Interest rates are not always effective for money de-
Asongu (2019) Various ARDL model mand stability; other factors are also important.
Adil et al. (2020) | India Asymmetric influence analysis There are complex Interactions between exchange
rates and money demand in an open economy.
Chaisrisawatsuk | Asian coun- . Effective monetary policies can mitigate currency
et al. (2004) tries Portfolio balance model substitution effects.

Mera et al. (2020);

Central and

Traditional money demand

Samuel et al Eastern Eu- . . . Money demand is influenced by economic senti-

function and economic senti- : . o
(2023); Samuel et | ropean ments, especially with euro and dollar substitution.

. ments

al (2019) Countries
Karaman et al. European Analysis of political and fiscal | Monetary stability is attributed to political factors
(2020) Union factors and fiscal capacity.
Nepaland Pajja | SAARC | Rational policy instrument | [ money supply has a significant influence on con-
(2020) countries analysis & yp > Hghighting P

tance of regional policy coordination.

Source: compiled by the authors (2024)

Summary of Theoretical Reviews

Table 2

Concept

Description

Key References

Money Demand Function

The money demand function captures the influence of vari-
ous macroeconomic predictors, anchored in real income and
price levels. Its stability indicates effective monetary policy and
helps mitigate fiscal disruptions.

Hueng (1998); Khan &
Ahmed (2016); Samuel
et al. (2019d)

Money demand stability is influenced by capital mobility and

rates and economic growth.

Capital Mobility and Currency | currency substitution, which are key instruments of monetary | Nepal & Paija (2020);

Substitution policy, particularly through the mechanisms of exchange rates | Chowdhury (1995)
and interest rates.

Influence of Capital Mobility Capital mobility impacts monetary poli.cy by integrating ex- Chowdhury (1995)
change rates and interest rates, supporting an open economy.
Understanding motives for holding money is crucial for mon-

Economic Agents’ Motives etary authorities. Direct and indirect motives affect money de- | Samuel et al (2019a);
mand. Samuel et al (2023c¢);
The quantity theory of money posits that money demand ex- | Ndubuaku, et al.

Quantity Theory of Money ogenously influences money supply, affecting both inflation (2021).

Stability of Velocity of Money

The stability of the velocity of money is equivalent to assessing
the stability of money demand.

Samuel et al. (2019a)

This table succinctly captures the main points related to the money demand function, capital mobility, currency substitu-
tion, and their implications for monetary policy.

Source: compiled by the authors (2024)

Despite a wealth of literature on money demand
across various economies, there remains a nota-
ble gap concerning the SSA region. Previous stud-
ies have largely concentrated on individual coun-
tries or regions, including the United States, Chi-
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na, Tunisia, Turkey, Italy, India, other Asian nations,
Central and Eastern European countries, and the
SAARC region. While these studies offer valuable
insights into the economic conditions and policy
impacts of those nations, they often overlook SSA.
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Given the unique economic conditions and
policy environments in SSA, it is crucial to specif-
ically assess the money demand function within
this region. The limited empirical research on SSA
countries means that policymakers lack tailored
insights into how various macroeconomic vari-
ables influence money demand. This gap is partic-
ularly significant considering the economic diver-
sity and varying income levels across SSA.

Understanding these dynamics is essential
for several reasons. SSA countries exhibit consid-
erable heterogeneity in income levels, econom-
ic structures, and political stability, necessitating
a nuanced analysis that differentiates how eco-
nomic variables affect money demand across dif-
ferent income brackets. Without region-specif-
ic studies, it is challenging for SSA policymakers
to design and implement effective monetary poli-
cies that can stabilize prices, control inflation, and
promote economic growth.

Additionally, SSA countries often experience
high economic and political volatility, which impacts
the money demand function. This makes it impera-
tive to employ models that can detect and account
for structural breaks and other dynamic changes in
the economic environment. The unique economic
conditions and policy challenges faced by SSA, such
as high levels of informality, exchange rate and in-
flation volatility, and political instability, further un-
derscore the need for dedicated research in this area.

Materials and Methods
Using quarterly data spanning 24 years, we
sourced information from the World Bank In-

dicators and the International Monetary Fund
(IMF) for the period from 1999Q1 to 2023Q4.
We applied the linear interpolation technique to
convert the annual datasets into quarterly obser-
vations. This technique assumes that changes be-
tween annual data points occur at a constant rate
throughout the year, and it is widely used in lit-
erature to convert low-frequency data into high-
er-frequency observations for complex statisti-
cal estimations. Notably, this method preserves
the magnitude and trend of the converted data in
comparison to the original dataset. The linear in-
terpolation equation is expressed as follows:

y:y1+(x_x1)gi:2%l;’ (1)

where: x and y, = first coordinates; x, and y, =
second coordinates; x = the interpolation perfor-
mance point; y = interpolated value.

The 24-year timeframe captures the long-term
trends and cyclical patterns, providing a compre-
hensive analysis of money demand in SSA. The
extended timeframe reveals the influences of var-
ious economic and political events on money de-
mand. The study variables include monetary ag-
gregate (M2), income (RGDP), foreign interest
rate (FINR), exchange rate (REC), and inflation
rate (INF).

The study focuses on SSA countries, catego-
rized based on income levels as defined by the
World Bank in Table 3.

Table 4 presents detailed descriptions and key
measurements of the variables used in the study.

Table 3

Sample Countries

Panel A:

Sample SSA Countries (SSA)

Tanzania; Togo; Uganda; Zambia and Zimbabwe

Angola; Benin; Botswana; Burkina Faso; Burundi; Cabo Verde; Cameroon; Central African Republic; Chad; Comoros;
Congo, Dem. Rep.; Congo, Rep.; Cote d’Ivoire; Equatorial Guinea; Eritrea; Eswatini; Ethiopia; Gabon; Gambia; Ghana;
Guinea; Guinea-Bissau; Kenya; Lesotho; Liberia; Madagascar; Malawi; Mali; Mauritania; Mauritius; Mozambique; Namib-
ia; Niger; Nigeria; Rwanda; Sao Tomé and Principe; Senegal; Sierra Leone; Somalia; South Africa; South Sudan; Sudan;

Lower Middle-Income Countries (SSA-LM): GNI per capita between $1,036 and $4,045
Angola; Benin; Cabo Verde; Cameroon; Comoros; Congo, Rep.; Cote d’Ivoire; Eswatini; Ghana; Kenya; Lesotho; Maurita-
nia; Nigeria; Sao Tomé and Principe; Senegal; Tanzania; Zambia and Zimbabwe

Upper Middle-Income Countries (SSA-UM): GNI per capita between $4,046 and $12,535
Botswana, Equatorial Guinea, Gabon, Mauritius, Namibia and South Africa,

da and Gambia

Low-income countries (SSA-LI): GNI per capita of $1,035 or less
Burkina Faso; Burundi; Central African Republic; Chad; Congo, Dem. Rep.; Eritrea; Ethiopia; Guinea; Guinea-Bissau; Li-
beria; Malawi; Madagascar; Mali; Mozambique; Niger; Rwanda; Sierra Leone; Somalia; South Sudan; Sudan; Togo; Ugan-

Source: compiled by the authors
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Table 4
Variables Description and Key Measurements

Variables | Description Unit/Expression Methodology
M2 Real monetary aggregate Constant 2015 US dollars ($)
RGDP Rea;tl gr()ls§ domestic product (proxied a coun- Constant 2015 US dollars ($)

try’s real income) Linear interpolation for

Real exchange rate (proxied real value of a coun- quarterly data transfor-
REC try’s currency, capture fluctuation, and varia- US dollars mation and natural log

tion) transformation.
INR Inflation rate

. Percentage

FINR Foreign interest rate
Source of Data: World Development Indicators (WDI, 2023): https://databank.worldbank.org/source/world-develop-
ment-indicators; International Monetary Fund (IMF, 2023): https://www.imf.org/en/Data
M2 was adopted due to the unavailability of data for M3 or M4 in most SSA countries. This study adopted the methodol-
ogies of Azimi et al. (2020) and Hameed et al. (2022). To circumvent autocorrelation hitches, the variables were naturally
log-transformed to ensure robust estimations.

Source: compiled by the authors

The specification is based on the cash-in-ad-
vance framework. Following Hueng (1998), long-
run linear specification is expressed as:

InM2, = o, + y InFINR + \ [nRGDP, +
8.InREC, + ¢, InINR + . (2)

Equation (1) is re-express in panel form as:

InM2, = o, +y InFINR_+ A\ [nRGDP, +
8,InREC, + ¢, InINR + . (3)

To ensure dataset stability and avoid poten-
tial misspecifications, the Augmented Dickey and
Fuller (1979) and Phillips and Perron (1988) unit
roots were applied to determine if the series ex-
hibits a stochastic trend. The Zivot and Andrews
(1992) test was also used to account for structural
breaks. The cross-sectional dependence (CD), re-
flecting regional economic integration among SSA
countries, was tested using the Lagrange Multipli-
er (LM) test by Breusch and Pagan (1980).

Cointegration Test

The long-run link between M2 and its pre-
dictors was assessed via a cointegrating approach.
The model considers structural breaks and the in-
fluence of lead-lag relationships, employing the
Westerlund cointegration test. The cointegration
equation is expressed as follows:

Aln, = Nylny, , + \xInx,_, + @k, +

Zf_ISiyAInyt_l + ZT_ISiyAInxt_l +e, (4)
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where: A = long-run; 9 = short-run, and ® = trend
coefficient.

The (H,) of no cointegration in Equation (5)
is rejected if A = A_= 0. The model was adopted
for its capabilities to incorporate structural breaks
and account for lead-lag length links, particularly
in datasets with low-frequency observations. The
Westerlund model is expressed as:

Alny = C +a(lny, -b(Inx, )+

it-1

a” a Alny

j=17i5

+all, ¢ Alny, | +e, (5)

it-1

Reject (H,) of no co-integration if p-value > 0.05.

Cross-Sectional (CS) -ARDL Test

To achieve our objectives, we employ the
Cross-Sectional Augmented Autoregressive Dis-
tributed Lag (CS-ARDL) model of Pesaran (2006),
modified by Chudik et al. (2015) to account for
cross-sectional dependence and heterogeneity
due to the diversity in SSA countries’ econom-
ic structures, income levels, and monetary poli-
cies. In this study area, the regression and other
linear models are predominantly employed to fo-
cus on short-term links while neglecting longitu-
dinal links due to data availability, analytical chal-
lenges, focus on immediate outcomes, and others.
Adopting a varied paradigm to investigate money
demand stability is vital for a resourceful policy
formulation in SSA (Grassa & Gazdar, 2014; Sam-
uel et al,, 2023). The CS-ARDL model allows for
a synchronized estimation of the short-run dy-
namics and long-run equilibrium link and also of-
fers a comprehensive understanding of money de-
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mand behaviour across diverse income brackets.
By considering heterogeneity among countries,
the CS-ARDL model provides more nuanced and
reliable insights, avoiding the spurious results of-
ten associated with traditional panel data meth-
ods. The CS-ARDL model expression is as follows:

Alny =@ Iny  +\Inx, +

PT PT
PZ(;SxipInX T ;9@1” Yt_P +e, (6)

where ¢, = dependent variable coefficient, PT =
lags limit in the CS (PTIT), . = explanatory vari-
ables coefficients, and e, = error term.

By disaggregating the analysis based on in-
come levels: lower-middle income (LM), up-
per-middle income (UMI), and low income (LI),
the study offers granular insights into how eco-
nomic variables affect money demand different-
ly across these categories. The dataset spans from
1999 to 2023, capturing long-term trends and cy-
clical patterns that previous studies with shorter
datasets may have missed.

The CS-ARDL model results presented in
Table 3 panel A account for the cross-sectional
means, lags, and heterogeneous coefficients. The
Hansen test ensures the robustness of the findings
by detecting structural breaks, accounting for the
economic and political volatility in SSA. This test
helps in validating the stability of the model pa-
rameters, making the results reliable for policy
recommendations.

Null hypothesis:

H,: B, = p for all i (cross-section are indepen-
dent)

H, : B, # P, for i=j (each cross-section’s depen-
dence).

Results

The results in Tables 5 and 6, which confirm
CD and cointegration among SSA countries, of-
fer significant insights into the magnitude of pre-
dictors” influences on M2 across different income
levels in the region. Table 5, B unit root test results
show that the series is stationarity at diverse or-
ders of integration, indicating that economic links
within SSA are stable over time but sensitive to
structural breaks caused by both local and inter-
national events.

The ZA test results identified structural break
dates in 2000, 2006, 2008, 2010, 2013, 2016, and
2022. These breaks correspond to significant local
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and international events, including the post-Cold
War era and economic reforms (1999-2008), debt
relief initiatives (1996-2006) and the multilateral
debt relief initiative (MDRI), Kenya’s post-election
violence (2007-2008), and South Sudan’s civil war
(2013-present). The Eurozone debt crisis (2010-
2012) indirectly impacted trade, while health cri-
ses such as the Ebola outbreak (2014-2016) and the
COVID-19 pandemic (2020-present) significantly
disrupted economic activities, increased uncertain-
ties, and influenced money demand in SSA. Oth-
er emerging economies being susceptible to inter-
national economic shifts, can benefit from insights
gained from SSA to navigate the complexities of re-
gional economic integration. This approach will
ensure that its monetary policies align with both
national and regional economic objectives, allow-
ing for targeted policies that address the specific
needs of various income groups and enhance the
overall effectiveness of monetary policy.

CS-ARDL and ARDL

The symmetric CS-ARDL model reveals a
significant nexus between M2 and its predictors
(real GDP, real exchange rate, foreign interest rate,
and inflation) in SSA for both long- and short-run
elasticities reported in Table 7. RGDP, REC, and
FINT positively influence M2, while inflation has
a contractionary effect. Money demand stability is
observed in UMI and LI, whereas LMI countries
exhibit instability, highlighting the need for tar-
geted monetary policies.

Long-Run Elasticities

The findings provide valuable insights that
can be applied in emerging economies and region,
especially in understanding the complex inter-
play between economic variables and money de-
mand. The panel results in Table 7 revealed that a
1% change in RGDP increases M2 by 62% in SSA.
This result is consistent with the Keynesian theo-
ry, which posits that economic expansion increas-
es income, leading to higher demand for mon-
ey for transactional and precautionary purposes.
This finding implies that sectoral growth, particu-
larly in manufacturing, services, and agriculture,
could similarly heighten money demand. For pol-
icymakers in other emerging economies, the un-
derstanding of this link would aid to ensure that
the money supply grows in tandem with RGDP to
support economic activities without triggering in-
flationary pressures.

r-economy.com

Online ISSN 2412-0731


http://r-economy.com

R-ECONOMY, 2024, 10(3), 314-329

doi 10.15826 /recon.2024.10.3.020

322

Table 5
Cross-Sectional Dependence (CD) and Unit Root Results
Panel A: CD
Variables M2 RGDP REC INR FINT
Breusch-Pegan LM test 259.111%%* 310.010*** 130.201*** 270.731%* 290.013***
Pesaran CD 47.10%%* 11.10%** 21.08%*+* 16.00*** 13.10%**
LIM
Breusch-Pegan LM test 245.091%* 304.219%* 103.821*** 167.432*** 183.763*%**
Pesaran CD 45.80*** 21.30%%* 11.98%** 34.10%** 28.31%%*
UIM
Breusch-Pegan LM test 204.820*** 272.236*** 219.012*** 341.402%** 368.103***
Pesaran CD 28.90%** 23.62%** 16.70*** 28.69%** 22.14%*%*
LI
Breusch-Pegan LM test 346.901°°¢* 230.810** 142.3410¢* 100.241¢** 298.0100*
Pesaran CD 20.52%** 10.96%** 21.33%%* 3.27%%* 23.10%*%*
Panel B: Unit Root Test
Variables M2 RGDP REC INR FINT
ADFI(1) -1.90 —6.90*** -2.19 8.17%%* -3.81
ADFI(0) —4.02%%* -2.11 -5.81%** 2.13 -8.18%**
PPI(1) -2.91 2.00 —8.91*** 6.00%** -2.99
PP1(0) -8.81** 7.12%%* -3.71 3.12 —6.11%*
Zivot and Andrew I (1) -2.56 -1.40 -2.01 -8.56%** -3.90
Zivot and Andrew I (0) —11.80%** —6.81%%* —10.23%%* -1.99 —6.01%%*
LMI
ADFI(1) -2.10 -5.16%** =5.19%** 8.70*** -2.11
ADFI(0) =5.62%** -3.00 -5.81%* 6.23%%* -9.18%**
PPI(1) -2.00 4.10%** -8.91%** 6.00%** -3.09
PP1(0) -6.19%%* 9.19%** -2.01 2.55 -9.19%**
Zivot and Andrew I (1) -3.01 —=5.40*** -5.18%%* -9.86*** -3.00
Zivot and Andrew I (0) -9.08*** -9.81*** -8.03*** -14.61%%* =9.11+%*
UMI
ADFI(1) -4.01 —9.13%** -8.02*** 9.31%* —-8.29%**
ADF1(0) -8.41*%* -9.46 -2.13 2.00 —8.250%**
PPI(1) -8.20%** 7.14%¢* —15.21%*%* 9.40*** -2.06
PP1(0) —12.91%%* 3.01 -2.03 2.51 —7.38%%*
Zivot and Andrew I (1) -2.30 —6.40*%* —9.12%%* —15.05%%* -3.14
Zivot and Andrew I (0) —7.82%%* -3.81 -2.13 —2.51%¢% —9.15%%*
LI
ADFI(1) -3.23 -9.13*** 6.89*** —6.19%**
ADFI(0) —-6.39%%* -9.46 3.03 —-8.25%**
PPI(1) =5.10%** 7.14%%* 8.24*** -2.29
PP1(0) —-9.95%** 3.01 3.05 —8.98***
Zivot and Andrew I (1) -1.01 —6.40%+* -10.25%%* -2.14
Zivot and Andrew I (0) -10.68*** -3.81 4,15+ —-8.37%F

Source: the authors’ (2024) estimations are based on research statistical data. (***significance at 5%).
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Table 6
Cointegration Results
Westerlund Test
Statistics Panel (SSA) LMI UMI LI
Variance ratio 16.983*** 10.893*** 18.321*+** 10.893***
F-statistics 17.893*** 9.345%*% 18.921*** 10.129***
T-statistics —12.459*** -6.012%¢* -13.821*** -7.378%%*
Source: the authors’ (2024) estimations are based on research statistical data (***at 5% significance level).
Table 7
CS-ARDL
Long-Run Elasticities: (Dependent Variable M2)
Panel LMI UMI LI
RGDP 0.620 0.535 0.0525 0.417
(9.556) *** (7.454) *** (9.697) *** (7.876) ***
REC 0.238 0.269 0.509 0.706
(7.711) *** (11.939) *** (9.697) *** (7.961) ***
INR -0.095 -0.161 -0.451 -0.530
(-0.307) *** (=5.757) *** (-4.109) *** (=1.799) ***
FINT 0.585 0.833 0.101 0.198
(8.757) *** (6.466) *** (4.912) ¥** (7.249) ***
Short-Run Elasticities
RGDP 0.8033 0.149 0.9481 0.8602
(21.532) *** (9.307) *** (5.391) ¥** (11.061) ***
REC 0.243 0.486 0.214 0.176
(7.043) *+* (8.717) *** (4.4741) (8.644) ***
INR -0.351 -0.108 -0.161 -0.764
(=5.528) *** (=7.464) *** (=5.757) *** (=9.292) ***
FINT 0.530 0.2804 0.246 0.113
(5.890) *** (3.9698) *** (5.633) *** (6.778) ***

Source: the authors’ (2024) estimations are based on research statistical data (***at 5% significance)

A 1% change in REC and FINR increases M2
by 23% and 58%, respectively. These findings re-
veal SSAs sensitivity to international financial
markets and exchange rate fluctuations. The pos-
itive REC influence on M2 aligns with the port-
folio balance approach, where individuals adjust
their portfolios based on relative returns, affect-
ing overall money demand. The positive FINR in-
fluence of 58% on M2 highlights the significant
influence of global financial conditions on SSA’
money supply. For other emerging economies,
which are also vulnerable to global financial con-
ditions due to its open economy, these results are
relevant as it underscore the importance of sta-
bilizing the exchange rate and managing foreign
capital flows to maintain a stable money supply
amid external shocks.

The negative effect of INF on M2, where a 1%
change in INF diminishes M2 by 0.09% reflects the

erosion of public confidence in domestic curren-
cies. This aligns with the quantity theory of mon-
ey, where high inflation diminishes the real value
of money, leading to a decline in money demand
as individuals and businesses seek alternative as-
sets. Maintaining low and stable inflation is crucial
for preserving money demand and ensuring eco-
nomic stability. Maintaining low and stable infla-
tion is crucial for preserving money demand and
price stability to foster confidence in the national
currency. By controlling inflation, SSA countries
like other emerging economies can prevent a de-
cline and stabilized money demand, which is es-
sential for economic stability and growth.

Long-Run Elasticities: Income Level Variations
in Money Demand

The findings reveal diverse responses across
diverse income levels in SSA due regional eco-
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nomic heterogeneity. In LMI: RGDP, REC, and
FINR influence M2 significantly by 53%, 23%,
and 83%, respectively due to robust demand for
money driven by transactions and investments,
influenced by increase in export revenues, remit-
tances, and significant capital inflows or outflows
driven by interest rate differentials. The negative
INF effect decreased M2 by 0.161%, reflecting the
erosion of purchasing power. Conversely, in UMI:
the minimal influence of RGDP on M2 indicates
a shift towards non-monetary transaction chan-
nels like credit and electronic payments in most
SSA countries. The significant REC and FINR im-
pact on M2 at 50% and 10% indicate greater mar-
ket integration and reliance on imports/exports
and financial markets development to absorb ex-
ternal shocks efficiently. The negative INF on M2
by 0.45% reveals a shift from holding money to-
wards other assets due to as high inflation.

In LI: RGDP, REC, and FINR increase M2
by 41%, 70%, and 19%. These results emphasize
the influences of exchange rate changes in these
economies and the sensitivity of SSA economies
to global financial conditions. INF decreases M2
by 53%, indicating a drastic decline in econom-
ic agents’ motive of holding money due to loss of
confidence in the domestic currency.

The short-run income level results, in col-
laboration with long-run results, reveal that the
surge in M2 is attributed to government expendi-
ture, foreign direct investment, and economic ac-
tivity in key sectors like agriculture, mining, and
services. In LMI and LI countries, the increase is
more pronounced due to increased investment
opportunities and consumer spending. In LMI
countries of Benin, Tanzania, Senegal, Comoros,
and Cabo Verde, low inflation rates (1.9%-2.7%)

sustained confidence in domestic currency. Cap-
ital controls and foreign exchange reserves mod-
erate FINR’s positive impact on M2. In UMI, the
weak financial infrastructure limits M2 growth.

Theoretically, the cash-in-advance theory, the
positive influence of RGDP on M2 in both long
and short runs, supports this theory. The quanti-
ty theory of money posits that M2 is directly pro-
portional to the price level. The negative influ-
ence of INF on M2 aligns with this theory, as a 1%
change in inflation reduces the real value of mon-
ey and demand correspondingly. Policymakers
must tailor monetary and fiscal policies to man-
age M2, considering these dynamics and ensur-
ing responsiveness to both domestic and interna-
tional economic conditions in SSA countries. The
study results in panel and income level align with
the findings of (Ncube, 2020 Mensah, 2013). The
negative impact of INF on M2 underscores the
importance of price stability in maintaining mon-
etary stability. Studies by Ndubuaku, et al. (2021);
Shafq and Malik (2018) and Adhikari (2019) sup-
port these findings.

Emerging economies, with its diverse eco-
nomic landscape, would benefit from the under-
standing of how money demand dynamics differ
across income levels. Tailoring monetary policies
to address the specific needs of different regions
or sectors within the country would enhance the
effectiveness of these policies.

Diagnostic Test Results

The diagnostic tests results in Table 8 indicate
that the CS-ARDL model is the best fit, the post-es-
timation results computed based on SSA income
levels revealed that the results are free from het-
eroskedasticity and serial correlation issues.

Table 8
Diagnostic Tests
Test Panel LMI UMI LI
Residual Normality (0.25736)6*** (0%2)33** (0.88877)6*** (0.25413)8***
R? 0.92 0.85 0.79 0.87
Breusch-Pegan Godfrey (0.3%;1*** (0.4055)6*** (0.5053)3 oo (0.202'21)6***
Jarque Bera (0.615491)2*** (0.5%?)7*** (03.53287) (0.2()2;;1***

Source: the authors’ (2024) estimations are based on research statistical data (***at 5% significance)
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Table 9
Stability of Model Parameters Results
Test Statisti
SSA eSS Remark
MeanF SupF L.

LMI 14.981*** 26.120 6.101 Reject (H,)
UMI 1.813 5.110 1.012 Accept (H,)

LI 1.341 1.341 0.810 Accept (H))

(*** indicates rejection of (H,) stability at 0.05% significant. Critical values for SupF, MeanF, and Lc come from Hansen

(1992), pages 327-329.

Source: the authors’ (2024) estimations are based on research statistical data

Stability of Model Parameters

The validation of the model parameters is essen-
tial for understanding the dynamics of money de-
mand in SSA. Hansen’s (1992) MeanFE SupE and LC
tests were employed to assess money demand sta-
bility, highlighting the varying degrees of parameter
stability across diverse income levels in SSA.

The findings in Table 9 provide valuable in-
sights into the economic and policy factors influ-
encing money demand stability, aligning with the
study’s objectives. The instability observed in LMI
SSA countries underscores the challenges these
economies face. Poor monetary policy, reliance
on imported goods, supply chain disruptions, and
volatile inflation rates contribute significantly to
the instability in money demand. This finding
aligns with the quantity theory of money, which
posits that volatile inflation rates erode the real
value of money, and with the cash-in-advance
theory, highlighting how poor monetary policy
affects cash holdings.

The vulnerability of SSA economies to exter-
nal influence, like exchange rate volatility driven by
trade imbalances and capital flight, further exacer-
bates money demand instability. This is particular-
ly evident in countries with a high dependence on
imports, where fluctuations in exchange rates in-
crease the cash holding cost. The larger informal
sector in countries like Tanzania and Zimbabwe,
where a large proportion of transactions occur out-
side formal financial systems, adds to the unpre-
dictability of money demand (Samuel et al., 2023;
African Development Bank, 2016). The high de-
pendency ratios from the growing young SSA pop-
ulation also contribute to this instability by impact-
ing household savings and money demand stability
(World Bank, 2018; Samuel et al., 2019d).

The stability in UMI countries like South Afri-
ca and Botswana can be attributed to prudent fiscal
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and monetary policies. The pegging of exchange
rates to the Euro in many West and Central Afri-
can countries using the CFA franc helps stabilize
money demand by reducing exchange rate volatili-
ty (World Bank, 2018; South African Reserve Bank,
2019; African Development Bank, 2020). Econom-
ic diversification in UMI countries reduces vulner-
ability to commodity price shocks, supporting sta-
ble money demand. These findings are consistent
with the cash-in-advance theory, where a stable
economic environment ensures a steady demand
for money to facilitate transactions.

In LI countries such as Uganda and Mali, tra-
ditional banking systems enhance money demand
stability through the provision of reliable financial
services (World Bank, 2017). Factors such as fi-
nancial education initiatives, political stability, ro-
bust institutional frameworks, adherence to the
rule of law, effective governance, international aid,
debt relief programs, and beneficial trade agree-
ments stabilized money demand.

In LI SSA countries such as Uganda and Mali,
traditional banking systems enhance money de-
mand stability through the provision of reliable fi-
nancial services (World Bank, 2017). Factors such
as financial education initiatives, political stability,
robust institutional frameworks, adherence to the
rule of law, effective governance, international aid,
debt relief programs, and beneficial trade agree-
ments further enhance money demand stability
(SADC Economic Report, 2019; UNCTAD, 2018;
Mauritius Economic Review, 2018; Botswana Insti-
tute for Development Policy Analysis, 2019).

The findings emphasize the importance of
strong economic policies and diversification strate-
gies in stabilizing money demand, especially in UMI
countries. In contrast, instability in LMI countries
points to challenges such as weak monetary poli-
cies, reliance on imports, and volatile inflation. The
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differences in money demand across income levels
highlight the need for coordinated monetary poli-
cies in SSA. Implementing unified monetary pol-
icies and inflation-targeting frameworks can help
manage external shocks and stabilize money de-
mand. Given the negative impact of inflation on M2,
inflation control measures are essential to restoring
confidence in domestic currencies. Addressing ex-
ternal vulnerabilities, such as exchange rate vola-
tility, can be achieved by pegging exchange rates to
more stable currencies or adopting flexible regimes
that adapt to market conditions.

We have also found evidence for the criti-
cal role of economic policies, diversification, and
external vulnerability management in achiev-
ing money demand stability. For emerging econ-
omies, these insights offer valuable guidance on
strengthening monetary and fiscal policies.

Conclusion

The study confirms the significant influence
of macroeconomic variables on money demand
in SSA, with notable variations across income lev-
els. The findings underscore the importance of in-
flation targeting and regional monetary integration
for enhancing economic stability in SSA countries,
decomposed into UMI, LMI, and LI income levels.
Using quarterly datasets from IMF and WDI from
1999-2023, this study captures both short-long-
run effects through the CS-ARDL model and cash-
in-advance framework, providing an all-inclusive
analysis often ignored by previous studies.

RGDP’s positive effect on M2 highlights the
robust linkage between economic growth and
money demand in SSA. Similarly, REC’s positive
effect on M2 indicates that exchange rate fluctu-
ations influence the desirability for holding do-
mestic money. The FINR and M2 positive nexus
reveals SSAs sensitivity to global financial condi-
tions. The negative effect of INF on M2 is partic-
ularly severe in LI countries, where a 1% increase
in inflation decreases M2 by 53 %.

Income level results reveal a minimal im-
pact of RGDP on M2 due to the prevalence of
non-monetary transaction channels, while REC

and FINR in UMI significantly affect M2. In LMI,
RGDP, REC, and FINR all impact M2, while INF’s
negative impact on M2 contributes to monetary
instability. RGDP, REC, and FINR impact M2 in
LI, while INF’s negative effect indicates a loss of
confidence in domestic currency. Money demand
stability in UMI and LI indicates effective man-
agement of monetary resources. Instability in
LMI countries is due to high inflation, exchange
rate volatility, a large informal economy, and low
financial inclusion. We have also found the signif-
icant influence of global financial conditions on
money demand. Open economies in SSA are sen-
sitive to international financial conditions.

The study’s findings have important policy im-
plications for SSA countries, particularly regarding
the benefits of monetary integration and the stra-
tegic use of monetary aggregates for policy adjust-
ments. By adopting common monetary policies or
a single currency, SSA countries could reduce vola-
tility caused by individual currency fluctuations and
inflation, while also facilitating trade and economic
growth by lowering transaction costs for cross-bor-
der trade. A unified monetary policy framework
could strengthen SSA countries’ bargaining power
in international financial markets, improving trade
and investment terms, and enhancing macroeco-
nomic oversight and fiscal discipline. The negative
impact of inflation on monetary aggregates under-
scores the need for effective inflation targeting to
ensure price stability and maintain a stable mon-
ey demand function. The study recommends an in-
flation-targeting regime to address future inflation
and systemic asymmetries.

In summary, coordinated monetary poli-
cies and effective inflation targeting can boost
economic stability and growth in SSA countries.
Future research should focus on sector-specific
monetary policy analysis to better understand the
unique needs of different sectors. This study en-
hances the understanding of money demand sta-
bility in the SSA region and the role of income lev-
el stability, providing valuable insights for policy-
makers, academics, and stakeholders interested in
money demand dynamics in SSA.
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