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FOREWORD

The Research Bulletin features recent internally conducted research papers and policy 
recommendations. Published on an annual basis, the papers in the Research bulletin are 
meant for the general audience. 

Whilst care has been given to ensure accuracy in terms of methodological application 
and use of analytical tools available, the views expressed in each paper are those of the 
authors and do not necessarily represent the views of the Central Bank of Eswatini. 

Each of the published papers contains contact details of the authors and readers are 
encouraged to interact with authors to enable the Bank to improve the quality of its 
research work. Alternatively, for general information about the Research Bulletin Articles, 
contact research@centralbank.org.sz.

Disclaimer: The ideas expressed in the papers should not be reported as representing the views of the 
Central Bank of Eswatini. The views expressed in this papers are those of the authors and do not necessarily 
represent those of the Central Bank of Eswatini and Central Bank Policy.
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The Effectiveness of Monetary 
Policy within the Financial 

Innovation Space: The Case of 
Eswatini

Dr Patrick Ndzinisa1 

Abstract

The study examines the relationship 
between financial development and 
monetary policy to determine their 
interaction effects on the effectiveness of 
monetary policy on output and inflation. 
The GMM estimation results indicate that 
financial development in Eswatini increases 
the effectiveness of monetary policy on 
output, while reduces its effectiveness on 
inflation. However, the impact of financial 
development on monetary policy, as 
measured by the size of the coefficients 
of the interaction term between financial 
development and monetary policy, appears 
weak. Specifically, the study finds that a 
one standard deviation increase in the level 
of financial development corresponds to 
an increase of 4.6 percent and a reduction 
of 3.8 percent in the effectiveness of 
monetary policy on output and inflation 
respectively. Based on these results, the 
study recommends that the central bank 
should consider other monetary policy 
instruments such as the open market 
operations to supplement the interest rate, 
as a monetary policy tool, in order to contain 
inflationary pressures emanating from 
increases in money supply due to financial 
innovation. Basically, financial innovation 
increases money supply by increasing the 
velocity of money and thus affecting the 
demand for money function positively. 

Key words: Financial Development, Financial 
Innovation, Interaction Term, Monetary Policy. 

1. INTRODUCTION

This paper investigates the interaction 
between financial innovation/development 
and monetary policy in Eswatini in order to 
determine the extent to which this interaction 
affects the effectiveness of monetary policy 
on output and inflation. This is carried 
out by estimating an output and inflation 
equations incorporating an interaction 
term between financial innovation and 
monetary policy as an explanatory variable 
in each of the equations. The new financial 
technological innovations, whose use has 
gained momentum in recent years, are 
bringing changes in the financial sector, 
which monetary policy intends to stabilise 
by maintaining price stability. The paradigm 
shift brought about by the evolution in 
the financial sector has necessitated a 
relook into the monetary policy and its 
effectiveness. Some of the changes in 
the financial sector are attributable to 
shifts in policy, economic transformations, 
technological innovations or the effects 
of unusually large shocks as prevalent in 
developing countries like Eswatini. 

In the study, the sign and size of the coefficient 
of the interaction term measures the 
effectiveness of monetary policy on output 
and inflation due to financial development. 
For example, large, positive and significant 
parameter of the interaction term implies 
that financial innovation enhances the 
effectiveness of monetary policy on output 
and inflation. On the other hand, large, 
negative and significant coefficients of 
the interaction terms means that financial 
development reduces monetary policy 
effectiveness on output and inflation. 
Hence, understanding the relationship 
between financial innovation and monetary 
policy is important for policymakers to 

1Dr Patrick Ndzinisa is the Manager, Policy Research 
and Macroeconomic Analysis at the Central Bank of 
Eswatini.
Email: Patrickn@centralbank.org.sz
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ensure that price stability is achievable 
and maintained, amid the evolution in the 
financial sector. The gap, which this paper 
intends to fill, is that there are no existing 
studies on the relationship between financial 
innovation and monetary policy in Eswatini. 
Hence, the study contributes to knowledge 
by providing empirical findings on how 
financial innovation affects monetary 
policy in Eswatini and further recommends 
policies. 

The structure of the paper is as follows: In 
section 1, we provide an introduction, which 

contains the following: the background, 
motivation, objective, significance and 
the contribution of the study. Section 
2, presents developments on financial 
innovation and a review of monetary 
policy in terms of its relation to economic 
growth and inflation in Eswatini. In section 
3, we review previous related literature 
on the subject matter. Section 4 presents 
the methodology used and data analysis. 
In section 5, we present and analyze the 
empirical results. Section 6 concludes with 
some policy recommendations.

Figure 1 depicts yearly trends in financial 
development, as measured by the ratio of 
private sector credit to real GDP (Credit_
RGDP), inflation (Infl), Real GDP growth rate 
(Growth) and the interest rate (Tbill) from 
1990 to 2018. It is evident from the graph 
below that financial development has been 
steadily increasing in the country during the 
period under review. This is consistent with 
developments in the country’s financial 
technology (FinTech) landscape. FinTech in 
Eswatini is dominated by the commercial 
banks that utilize a combination of 
software, Internet, mobile and hardware 
technology to provide access channels, 
financial products and complement banking 
services (Central Bank of Eswatini, 2019). 

2. REVIEW OF FINANCIAL DEVELOPMENT AND MONETARY POLICY IN 
ESWATINI

During the period 2003-2004 the 
country experienced a spike in financial 
development, underpinned by an increase 
in private sector credit in tandem with an 
accommodative monetary policy stance 
taken by the central bank of Eswatini 
as indicated by the T-bill rate. The 
expansionary monetary policy, which was 
attributed to declining inflation during that 
period, was followed by increased real GDP 
growth rate. However, as monetary policy 
becomes contractionary between 2005 and 
2008 in line with inflationary pressures, 
financial development declined to its steady 
growth path. During the same period, real 
GDP growth rate slowed down. 

Figure 1: Trends in Financial Development,Inflation,Growth and Interest rate in Eswatini
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It is evident from Figure 1 that low financial 
developments during unfavorable regimes 
in Eswatini are associated with high 
inflation and interest rates coupled with 
low real GDP growth rates. However, high 
financial developments in the favorable 
regimes in Eswatini are often accompanied 
by low inflation and interest rates with high 
economic growth rates. The primary goal of 
monetary policy in Eswatini as captured by 
the T-bill rate is to maintain price stability 
that is conducive to economic growth. 
Hence, when inflation is high (unfavorable 
regimes), interest rates are increased to 
discourage spending and therefore reducing 
aggregate demand. During periods of low 
inflation (favorable regime), interest rates 
are lowered to encourage spending, hence 
increasing aggregate demand. 

The lines depicting trends of inflation and 
interest rate show a positive relationship 
between these two variables. On the other 
hand, higher interest and inflation regimes 
are associated with low economic growth 
rates, while low interest and inflation 
regimes correspond to high economic growth 
rates. However, there are periods where 
economic growth rates remain low despite 
the Central Bank of Eswatini pursuing an 
expansionary monetary policy, mainly due 
to other factors that influence growth such 
as unfavorable weather conditions. This is 
more so because agriculture, which depends 
largely on weather conditions, is the 
backbone of the economy due to its strong 
linkages with other sectors of the economy, 
particularly with the manufacturing sector.
 
3.  LITERATURE REVIEW

The proliferation of financial innovation 
has stimulated theoretical and empirical 
research on the role of financial 
development in the transmission of 
monetary policy on the real economy. 
Existing literature present several channels 
through which financial development 

affects the real economy. Several strands 
of studies find supporting evidence that an 
additional channel through which financial 
development affects growth is by reducing 
volatility. These studies emphasise the 
role of financial development in mitigating 
macroeconomic shocks by reducing the 
degree of credit market imperfections in an 
economy.

Many studies that examined the effects 
of monetary policy shocks on the real 
economy have shown that the effects are 
asymmetric across business cycle. One 
theoretical justification of the asymmetric 
effect of monetary policy shocks on the real 
economy is the convexity of the aggregate 
supply (AS) (Kocaaslan, 2013). This implies 
that the AS has a flatter part at the bottom, 
representing a recession or a financial 
constrained regime and a steeper part on 
top, representing a boom or a high credit 
growth regime. In the recession regime, 
changes in monetary policy that shifts the 
aggregate demand (AD) will have a larger 
impact on output but with a smaller impact 
on inflation. When the economy is booming, 
a shift in the AD due to a change in monetary 
policy will result in a smaller effect on 
output but a larger change in the price level. 
Apanisile (2017), states that the convexity 
of the AS implies that monetary policy 
changes of similar magnitudes, depending 
on where the economy is on the AS, will 
have different or asymmetric magnitude 
effects on output and prices. Similarly, 
Shen (2000) observes that expansionary 
or contractionary monetary policy is more 
effective during recessionary than during 
expansionary periods of economic activity, 
supporting the credit rationing hypothesis 
of Gertler (1988).

In line with our study, other studies have 
been carried out to investigate if monetary 
policy is transmitted more effectively 
under improved financial development. 
Specifically, the studies by Caglayan et 
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al. (2016); Kocaaslan (2013) examine if 
financial deepening has a significant regime-
dependent impact on growth and to what 
extent financial deepening mitigates the 
negative effects of monetary policy shocks 
during recessions. Using a Markov regime 
switching framework the studies conclude 
that the effect of a change in monetary 
policy is stronger during recessions and 
that financial deepening plays a major 
role in cushioning the effects of a negative 
monetary policy shocks on growth during 
the periods of recession in the US. This is 
more so because deeper financial markets 
are associated with less credit market 
imperfections, which have potential to 
propagate shocks to the economy. This 
implies that financial innovation as proxied 
by financial deepening dampens the negative 
monetary policy shocks on growth during 
periods of recession as the private sector 
have easier access to credit. Sanfilippo-
Azofra et al. (2017) also found that countries 
with more developed financial systems, 
the negative effect of monetary policy 
contractions on bank lending are mitigated 
when financial development rises.

Calza and Sousa (2005), investigated the 
presence of asymmetries in the response 
of output and inflation to credit shocks in 
the euro zone over the lending cycle. Based 
on a non-linear VAR system, the study finds 
evidence of asymmetric responses of output 
and inflation to real credit growth shocks 
over the lending cycle. The study further 
revealed that real GDP is more volatile but 
less persistent to a positive shock in real loan 
growth in the low credit growth regime than 
in the high credit growth regime. However, 
credit shocks have larger and persistent 
effects on inflation when the economy is 
in the low regime. Similarly, Balke (2000) 
using a nonlinear time-series analysis to 
examine the role of credit as a nonlinear 
propagator of shock, finds that credit 
shocks have a larger effect on output in the 
low credit regime than in the normal credit 

regime, and that contractionary monetary 
shocks exert larger negative effects on 
output than expansionary shocks. Aghion et 
al. (2009) also argue that through its effect 
on the cyclical composition of investment, 
low credit results in both higher volatility 
and lower mean growth.

Jermann and Quadrini (2012) in their study 
on the macroeconomic effects of financial 
shocks show that financial shocks play an 
important role in explaining the dynamics 
of the real business cycle quantities, 
especially labor. The simulation of the 
model finds that firms were constrained to 
borrow in 2008-09 accompanied by a sharp 
slowdown in economic growth, which is a 
result of the financial crisis experienced 
during that period. The study further shows 
that the economic downturns in 1990-
91 and 2001 were strongly influenced by 
changes in credit conditions. Bernanke et 
al. (1999) investigate the role of credit 
market frictions in business fluctuations 
using a dynamic general equilibrium model. 
Their study observed that credit markets 
developments amplify and propagate 
shocks to the real economy. Kiyotak and 
Moore (2008), show that small, temporary 
shocks to technology or income distribution 
can generate large, persistent fluctuations 
in output and asset prices. Papaioannou 
(2007), show that in underdeveloped and 
emerging countries, financial development 
contributes to economic growth primarily 
by reducing the cost of borrowing, while in 
advanced economies by raising total-factor 
productivity.

A study by Frame and White (2004), 
finds evidence supporting that a higher 
level of financial innovation strengthens 
the relationship between a country’s 
economic growth and capital and GDP per 
capita growth. The study further finds 
that industries that rely more on external 
financing and depend more on innovation 
achieve higher growth rates. The authors 
also find that financial innovation causes 
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higher growth volatility among industries 
that are more dependent on external 
financing and on innovation. Beck et al. 
(2006) examine the channels through which 
financial intermediaries affect economic 
volatility and inflation and find some 
evidence that financial intermediaries 
magnify the impact of inflation volatility 
in countries where firms have little or no 
access to external finance through capital 
markets. Using OECD data, Mendicino (2007) 
finds that credit market depth moderates 
the impact of variations in productivity 
to output volatility. Raddatz (2006), finds 
evidence that financial system development 
results in a relatively larger decline in the 
volatility of output particularly for sectors 
in highly need of liquidity. 

A study by Effiong et al. (2017) investigates 
if financial development influences the 
effectiveness of monetary policy on output 
and inflation in Africa. They apply standard 
panel data techniques to 39 African 
countries, and find a weak relationship 
between financial development and 
monetary policy effectiveness in Africa. 
The results show no statistical evidence of 
the relationship for output growth, whereas 
a negative relationship exist in the case of 
inflation, but only at their contemporaneous 
levels. 

Similarly, Nnyanzi (2018) investigates the 
direct and indirect impact of technological 
advances and diversification of the financial 
sector on money demand in Uganda using 
ARDL framework. The author finds no 
evidence supporting the importance of the 
exchange rate and interest rate channel 
in the relationship between financial 
innovation and money demand although 
their independent significant effect cannot 
be ruled out. However, the study concludes 
that financial innovation significantly 
affects demand for narrow money balances 
both direct and indirect via the real income 
and inflation channels. 

4.  METHODOLOGY AND DATA 
ANALYSIS

4.1 Methodology
The effectiveness of monetary policy 
on output and inflation due to financial 
development is analyzed by expressing 
output and inflation separately as a 
function of monetary policy and a measure 
of financial development and other control 
variables. This approach has been used in a 
number of studies by Seth and Kalyanaraman 
(2017); Effiong et al. (2017); Caglayan et al. 
(2016). The output and inflation equations 
incorporating the monetary policy and 
financial development as explanatory 
variables are expressed as follows:

𝑦𝑦�̂�𝑡 = 𝛼𝛼0 + 𝛼𝛼1�̂�𝑦𝑡𝑡−1 + 𝛼𝛼2𝑒𝑒𝑒𝑒�̂�𝑡 + 𝛼𝛼3𝑚𝑚2𝑡𝑡̂ +  𝛼𝛼4𝑦𝑦𝑡𝑡
∗̂ + 𝜀𝜀𝑡𝑡 … … … … … (𝐸𝐸𝐸𝐸. 1) 

�̂�𝜋𝑡𝑡 = 𝛽𝛽0 + 𝛽𝛽1�̂�𝜋𝑡𝑡−1 + 𝛽𝛽2𝑒𝑒𝑒𝑒�̂�𝑡 + 𝛽𝛽3𝑚𝑚2𝑡𝑡̂ + 𝛽𝛽4𝜋𝜋𝑡𝑡
𝑠𝑠�̂�𝑠 + 𝜖𝜖𝑡𝑡 … … … … … (𝐸𝐸𝐸𝐸. 2) 

 
Where; Eq. (1) is the output equation with 
y representing real GDP (RGDP), ex is the 
exchange rate of the Lilangeni against the 
US dollar, m2 is money supply, a measure 
of an expansionary monetary policy and 
y* is foreign output. α0 ,α1 ,α2 ,α3 and α4 are 
parameters to be estimated and ε_t is the 
error term. Eq. (2) is the inflation equation 
where π represents domestic inflation 
rate and πsa is South African inflation rate. 
β0,β1,β2,β3   and β4 are parameters to be 
estimated and Et is the error term. The 
exchange rate variable in both equations 
is included to capture supply shocks. The 
hat above the variables denotes deviations 
from steady states. The parameters of the 
money supply in both equations can be 
expressed as a function of a measure of 
financial development as follows: 

𝛼𝛼3 = 𝛿𝛿𝑚𝑚𝑚𝑚 + 𝛿𝛿𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓�̂�𝑡 ………………………………………………… . (𝐸𝐸𝐸𝐸. 1𝑎𝑎) 

𝛽𝛽3 = 𝜑𝜑𝑚𝑚𝑚𝑚 + 𝜑𝜑𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓�̂�𝑡 ………………………………………………… . (𝐸𝐸𝐸𝐸. 1𝑏𝑏) 

 Where; fd represents the measurement 
indicator for financial development. 
Substituting Eqs. (1a) and (1b) into Eqs. 
(1) and (2) respectively yield the following 
equations;
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𝑦𝑦�̂�𝑡 = 𝛼𝛼0 + 𝛼𝛼1�̂�𝑦𝑡𝑡−1 + 𝛼𝛼2𝑒𝑒𝑒𝑒�̂�𝑡 + 𝛿𝛿𝑚𝑚𝑚𝑚𝑚𝑚2𝑡𝑡̂ + 𝛿𝛿𝑓𝑓𝑓𝑓(𝑚𝑚2𝑡𝑡̂ ∗ 𝑓𝑓𝑓𝑓�̂�𝑡) +  𝛼𝛼4𝑦𝑦𝑡𝑡
∗̂ + 𝜀𝜀𝑡𝑡 … … … (𝐸𝐸𝐸𝐸. 3) 

�̂�𝜋𝑡𝑡 = 𝛽𝛽0 + 𝛽𝛽1�̂�𝜋𝑡𝑡−1 + 𝛽𝛽2𝑒𝑒𝑒𝑒�̂�𝑡 + 𝜑𝜑𝑚𝑚𝑚𝑚𝑚𝑚2𝑡𝑡̂ + 𝜑𝜑𝑓𝑓𝑓𝑓(𝑚𝑚2𝑡𝑡̂ ∗ 𝑓𝑓𝑓𝑓�̂�𝑡) + 𝛽𝛽4𝜋𝜋𝑡𝑡
𝑚𝑚�̂�𝑠 + 𝜖𝜖𝑡𝑡 … … . . (𝐸𝐸𝐸𝐸. 4) 

 

In Eqs. (3) and (4) we introduce (

𝑦𝑦�̂�𝑡 = 𝛼𝛼0 + 𝛼𝛼1�̂�𝑦𝑡𝑡−1 + 𝛼𝛼2𝑒𝑒𝑒𝑒�̂�𝑡 + 𝛿𝛿𝑚𝑚𝑚𝑚𝑚𝑚2𝑡𝑡̂ + 𝛿𝛿𝑓𝑓𝑓𝑓(𝑚𝑚2𝑡𝑡̂ ∗ 𝑓𝑓𝑓𝑓�̂�𝑡) +  𝛼𝛼4𝑦𝑦𝑡𝑡
∗̂ + 𝜀𝜀𝑡𝑡 … … … (𝐸𝐸𝐸𝐸. 3) 

�̂�𝜋𝑡𝑡 = 𝛽𝛽0 + 𝛽𝛽1�̂�𝜋𝑡𝑡−1 + 𝛽𝛽2𝑒𝑒𝑒𝑒�̂�𝑡 + 𝜑𝜑𝑚𝑚𝑚𝑚𝑚𝑚2𝑡𝑡̂ + 𝜑𝜑𝑓𝑓𝑓𝑓(𝑚𝑚2𝑡𝑡̂ ∗ 𝑓𝑓𝑓𝑓�̂�𝑡) + 𝛽𝛽4𝜋𝜋𝑡𝑡
𝑚𝑚�̂�𝑠 + 𝜖𝜖𝑡𝑡 … … . . (𝐸𝐸𝐸𝐸. 4) 

 

), which 
is the interaction term between financial 
development and monetary policy on output 
and inflation respectively. The interaction 
term allows us to examine whether the 
effects of monetary policy on output 
growth are dependent on the extent of the 
financial development. The parameters 
δfd and φfd are therefore the coefficients 
of the interaction term and measure the 
effect of the interaction term on output 
and inflation respectively. For example if 
the coefficients δfd and φfd are significantly 
positive then financial development 
intensifies the impact of monetary policy 
on real output and inflation over the course 
of the business cycle. This implies that an 
expansionary monetary policy, which leads 
to an increase in money supply will interacts 
with financial development to increase 
output and inflation. The magnitude of 
these parameters will determine how strong 
or weak is the interaction term influences 
output and inflation. 

The monetary policy variable m2, which 
is an explanatory variable in Eqs. (3) and 
(4), also reacts to the inflation and output-
gap in a standard Taylor rule. Hence the 
error terms of these equations will be 
correlated with the money supply resulting 
in endogeneity problem. To overcome 
this problem, the study will estimate the 
equations above using the Generalised 
Method of Moments (GMM) estimation 
technique. The GMM also accounts for serial 
correlation of unknown form, as well as for 
heteroskedasticity, as discussed in Hansen 
(1982), White (1984) and Newey and West 
(1987).  Since the variables in the equations 
are in differenced form, the study uses a 
differenced GMM. The study uses past 
values of the dependent and explanatory 
variables as instrumental variables on the 
assumption that they are not correlated 

with the error term in line with Campbell 
and Mankiw (1990). In applying the GMM, 
the instruments are restricted to 4 lags.

4.2 Data Analysis
The study uses annual data spanning from 
the year 1980 to 2018. The data sets used 
in the study as depicted in Figure 2 are 
money supply (m2), domestic real GDP 
(RGDP) represented by (y) in the output 
equation, South African real GDP (RGDP_
SA) representing foreign output in the 
output equation denoted by y*, a financial 
development indicator (Credit_GDP) 
denoted by (fd) in the output and inflation 
equations, the bilateral exchange rate 
between the Lilangeni and the US dollar 
(exrate) presented as (ex) in both equations, 
the South African CPI (CPI_SA) and Consumer 
Price Index (CPI), which are presented as πt

sa 
and π in the inflation equation respectively. 
In the study, the monetary policy rate is 
represented by the T-bill rate in line with a 
number of studies. The bilateral exchange 
rate is expressed as the number of domestic 
currency per US dollar such that an increase 
represents a depreciation. The reason for 
using the South African variables in GDP and 
CPI is because Eswatini is trading largely 
with South African. 

Financial development, a proxy for 
financial innovation, is measured as the 
ratio of credits by the commercial banks 
to the private sector with respect to GDP 
as proposed by Levine et al. (2000). As 
indicated by Caglayan et al. (2016), using 
this measure enables us to evaluate the 
amount of credits extended to the private 
sector as a ratio of GDP, a measure of how 
the economy is performing. In line with 
the study by Caglayan et al. (2016), the 
following formula is applied in this study 
to compute the financial development 
variable, which is   

𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪_𝑮𝑮𝑮𝑮𝑮𝑮 = 𝟎𝟎.𝟓𝟓∗[(𝑮𝑮𝑷𝑷𝑪𝑪𝑪𝑪 𝑪𝑪𝑮𝑮𝑪𝑪𝑪𝑪𝑪𝑪𝒆𝒆𝑪𝑪⁄ )+(𝑮𝑮𝑷𝑷𝑪𝑪𝑪𝑪−𝟏𝟏 𝑪𝑪𝑮𝑮𝑪𝑪𝑪𝑪−𝟏𝟏𝑪𝑪𝒆𝒆𝑪𝑪⁄ )]
𝑮𝑮𝑮𝑮𝑮𝑮𝑪𝑪 𝑪𝑪𝑮𝑮𝑪𝑪𝑪𝑪𝒂𝒂𝒂𝒂𝑪𝑪⁄ , 
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Figure 2: Graphical Presentation of the Variable

1

2

3

4

5

1980 1985 1990 1995 2000 2005 2010 2015

LCPI

2

3

4

5

6

1980 1985 1990 1995 2000 2005 2010 2015

LCPI_SA

-1

0

1

2

3

1980 1985 1990 1995 2000 2005 2010 2015

LCREDIT_GDP

-0.4

0.0

0.4

0.8

1.2

1.6

2.0

2.4

2.8

1980 1985 1990 1995 2000 2005 2010 2015

LEXRATE

4

5

6

7

8

9

10

1980 1985 1990 1995 2000 2005 2010 2015

LM2

8.8

9.2

9.6

10.0

10.4

10.8

1980 1985 1990 1995 2000 2005 2010 2015

LRGDP

14.0

14.2

14.4

14.6

14.8

15.0

1980 1985 1990 1995 2000 2005 2010 2015

LRGDP_SA

Figure 2: Graphical Presentation of the Variables

 

The data were tested for stationarity using 
the Augmented Dickey-Fuller (ADF) and the 
Philip Perron (PP) tests. The results of the 
tests are tabulated in Table 1 below. It is 

evident from the results that the variables 
are all non-stationary and has a unit root 
implying that they become stationary after 
first differencing.

where PSC denotes credit extended to the 
private by the commercial banks, which 
is deflated by the end of period CPI. The 
denominator represents GDP and the 

average CPI deflates it. A larger value of the 
Credit_GDP variable characterizes a higher 
level of financial development. 



C E N T R A L  B A N K  O F  E S WAT I N I    |     R E S E A R C H  B U L L E T I N  V O L U M E  4

11Central Bank Of Eswatini © 2020

Table 1: Unit Root Test Results

Variables ADF
t-statistic 

PP
t-statistic

Decision

Lcredit_GDP -2.464 -2.165 I(1)

LRGDP -1.432 -1.198 I(1)

LRGDP_SA -2.350 -1.509 I(1)

LCPI -1.567 -3.186 I(1)

LM2 -1.690 -0.839 I(1)

Lexrate -1.756 -1.761 I(1)

LCPI_SA -1.448 -1.435 I(1)

ΔCredit_GDP -5.604*** -5.574*** I(0)

ΔLRGDP -2.480** -2.363** I(0)

ΔLRGDP_SA -2.877*** -2.831*** I(0)

ΔLCPI -1.972** -1.968** I(0)

ΔLM2 -4.917*** -1.990** I(0)

ΔLexrate -3.514*** -3.543*** I(0)

ΔLCPI_SA -5.644*** -5.630*** I(0)
Note: *, ** and *** represent stationarity at 10%, 5% and 1% respectively and otherwise none stationarity. 
Δ indicates 1st difference of the variables 

5.  EMPIRICAL RESULTS
Table 2 presents the estimation results of 
equations (1) to (4), where Eqs. (1) and (2) 
are baseline for the output and inflation 
equations respectively. These equations 
exclude the effects of the interaction term 
between monetary policy (M2) and financial 
development (Credit_GDP) on output and 
inflation, which is captured in Eqs. (3) 
and (4). As indicated by the positive and 
significant coefficients of the one-period 
lagged output and inflation, the results show 
persistence in both output and inflation. 

The South African GDP, exchange rate and 
money supply have contemporaneous and 
positive effects on output and statistically 
significant. The contemporaneous positive 
effect of money supply on output implies 
that an expansionary monetary policy 
increases money supply through credit 
extension to the private sector, which in 
turn increases output. The coefficient of 
the money supply measures the extent to 
which monetary policy affects output in a 
financial system that is constrained from 
influences of financial development. 
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Similarly, the South African CPI, exchange 
rate and money supply contemporaneously 
and positively affect inflation in line with 
theoretical expectations and statistically 
significant. The positive effect of money 
supply on inflation stems from demand 
pressures induced by a reduction in 
monetary policy. Again, the coefficient 
of money supply indicates the effect of 
monetary policy on inflation when the 
influence of the financial development is 
constrained. Comparing the magnitude of 
the coefficients of monetary policy on output 
and inflation, it is evident that monetary 
policy is more effective in influencing 
inflation than output under the regime of 
constrained financial development. This is 
more so because from the quantity theory 
of money, an increase in money supply due 
to an expansionary monetary policy, with 
output remaining constant in the short run, 
is associated with higher inflation.

The estimation results of Eqs. (3) and (4) 
indicate the effects on output and inflation 
of the variables included in the baseline 

and an additional interaction term between 
money supply and financial development. 
As in the baseline, the South African GDP 
and money supply in the output equation 
are found to be positively related to output 
and statistically significant. However, the 
exchange rate affects output positively but 
is not significant, hence was dropped from 
the equation. The results for Eq. (4) indicate 
that the variables are behaving the same as 
in the inflation baseline, except for the size 
of their coefficients, whereby South African 
CPI, exchange rate and money supply 
positively and significantly affect inflation. 

Both the one-period lagged terms of 
output and inflation still show considerable 
degree of persistence. Comparing the size 
of the coefficients of the money supply 
in the output and inflation Eqs. (3) and 
(4) respectively, monetary policy is still 
more effective in influencing inflation 
than output. This implies that the Central 
Bank of Eswatini is more biased towards 
achieving low and stable inflation than high 
output growth in the short to medium term.  

Table 2: Estimation Results
 

Output Equation Inflation Equation
Variables Eq.(1)

Baseline
Eq.(3) Variables Eq.(2)

Baseline
Eq.(4)

LRGDP(-1) 0.842*** 0.738*** LCIP(-1) 0.792*** 0.0881***

(0.019) (0.010) (0.022) (0.017)

LRGDP_SA 0.107*** 0.174*** LCPI_SA 0.015*** 0.017***

(0.012) (0.006) (0.005) (0.002)

Lexrate 0.012*** _____ Lexrate 0.049*** 0.027***

(0.004) 0.022*** (0.015) (0.010)

LM2 0.007* (0.003) LM2 0.088*** 0.053***

(0.007) 0.001** (0.009) (0.006)

LM2*Lcredit_GDP ______ (0.000) LM2*Lcredit_GDP ______ -0.002***

(0.000) (0.000)

R2 0.99 0.99 0.99 0.99

Prob(J-Stat) 0.97 0.98 0.84 0.99
Note: *, ** and *** represent statistical significance of the variables at 10%, 5% and 1% respectively. The 
figures in parenthesis represent standard errors and Prob(J-Stat) is the probability of the J-Statistic
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However, comparing the size of the 
coefficients of money supply in Eq. (1) and Eq. 
(3), indicates that monetary policy becomes 
slightly more effective to influence output 
when financial development is considered 
than in the baseline. However, the reverse is 
true for inflation, whereby monetary policy 
becomes slightly less effective to influence 
inflation when financial development 
is introduced than in the baseline. The 
insignificant change in the magnitude of 
the coefficients of money supply in the 
output and inflation relative to those of 
the baseline, despite the introduction of 
financial development, implies that the 
effect of financial development on monetary 
policy effectiveness in Eswatini is weak.

Turning to the coefficients of the interaction 
term in both Eqs. (3) and (4), which are 
the key interest of the study, the results 
show that they are significantly positive 
and negative respectively. The positive 
parameter of the interaction term in the 
output equation implies that financial 
development interacts with monetary 
policy to increase the effectiveness of 
monetary policy in promoting economic 
growth in the country. On the other hand, 
the negative coefficient of the interaction 
term in the inflation equation indicates 
that the effectiveness of monetary policy 
is negatively correlated with financial 
development, meaning that higher level of 
financial development tends to weaken the 
effect of monetary policy on inflation. The 
lower coefficients of the interaction term, 
0.001 for the output and 0.002 for inflation 
equations implies that although financial 
development increases and reduces the 
effectiveness of monetary policy on output 
and inflation respectively, its impact is 
weak. 

The study further quantify the effect of the 
financial development on the effectiveness 
of monetary policy on output and 
inflation by using the information on the 

estimated coefficients of money supply and 
interaction term in Eqs. (3) and (4). Since, 
the variables are expressed as deviations 
from their steady state, the coefficient of 
the money supply in Eq. (3) is interpreted 
as a one standard deviation increase 
in money supply would lead to a 0.022 
standard deviations increase in output. The 
coefficient of the interaction term in the 
output equation can be interpreted as a 
one standard deviation increase in the level 
of financial development would lead to a 
0.001 standard deviations increase in the 
effect of money supply, corresponding to 
an increase of 4.55% (0.001/0.022= 4.55%) 
in the effectiveness of monetary policy on 
output. Similarly, the coefficient of the 
money supply in Eq. (4) can be interpreted 
as a one standard deviation increase 
in money supply would lead to a 0.053 
standard deviations increase in inflation. 
The coefficient of the interaction term in 
the inflation equation can be interpreted 
as a one standard deviation increase in the 
level of financial development would lead 
to a 0.002 standard deviations decline in 
the effect of money supply, leading to a 
reduction of 3.77% (0.002/0.053 = 3.77%) 
in the effectiveness of monetary policy on 
inflation. 

6. CONCLUSIONS AND 
RECOMMENDATIONS  

The study investigates the interaction 
between financial innovation and monetary 
policy in an endeavour to determine the 
extent to which their interaction affects 
the effectiveness of monetary policy on 
output and inflation. This is carried out 
by estimating an output and inflation 
equations incorporating an interaction term 
between financial innovation and monetary 
policy as an explanatory variable in each of 
the equations. Since, the monetary policy 
variable, which is an explanatory variable 
in the two equations, is also explained 
by output and inflation in a Taylor rule 
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set up, the endogeneity problem arises. 
Hence, to overcome this problem, the 
study estimates the equations using the 
Generalized Method of Moments estimation 
technique. The GMM results indicate that 
both output and inflation indicate degree 
of persistence as shown by their one-period 
lagged variables, which are positive and 
statistically significant in both in their 
baseline equations and their equations 
incorporating the interaction term. Similar 
results were obtained by Mahmood -ur- 
Rahman (2018) for 40 economies including 
South Africa and Nigeria. Furthermore, 
the other coefficients of the equations 
demonstrate the expected signs and 
significance. Specifically, the results of the 
output baseline indicate that South African 
GDP, exchange rate and money supply 
positively and significantly affect output. 
The same results are obtained for the 
output equation including the interaction 
term except for the exchange rate which 
is found to be insignificant. With regard to 
the results of the inflation equations, both 
the baseline and the equation incorporating 
the interaction term, indicate that the 
coefficients of the South African CPI, 
exchange rate and money supply are 
positive and significantly. 

Turning to the coefficients of the interaction 
term, the results indicate that financial 
development amplifies the effect of 
monetary policy on output while it dampens 
the monetary policy effect on inflation. 
This implies that an expansionary monetary 
policy meant to boost output growth, 
combines with financial development to 
cause sustainable growth, growth thus 
rendering monetary policy effective. This 
confirms Papaioannou (2007)’s assertion 
that in underdeveloped and emerging 
countries financial development contributes 
to economic growth primarily by reducing 
the cost of borrowing. On the other 
hand a contractionary monetary policy 
meant to suppress inflationary pressures 

will interact with financial development 
to propel inflationary pressures, hence 
monetary policy becomes ineffective 
to control inflationary pressures. This 
is more so because financial innovation 
increases money supply by increasing the 
velocity of money and thus affecting the 
demand for money function positively, 
leading to higher inflation. This therefore 
renders the interest rate, a monetary 
policy instrument, less effective to control 
money supply, hence inflation. However, in 
both cases the magnitude of the effect of 
financial development on monetary policy 
effectiveness on output and inflation, as 
measured by the size of the coefficients 
is minimal, implying that the impact of 
financial development on monetary policy 
effectiveness in Eswatini is weak. A similar 
conclusion was found by Effiong et al. (2017) 
for selected African countries. 

According to the result, a one standard 
deviation increase in the level of financial 
development corresponds to an increase of 
4.6 percent and a reduction of 3.8 percent 
in the effectiveness of monetary policy 
on output and inflation respectively. The 
positive and negative but weak effect of 
financial development on output and inflation 
respectively can be attributable to a number 
of possible factors such as those suggested 
by other studies for developing countries.  
One possible explanation as suggested by Ma 
and Lin (2016) is that developing countries 
like Eswatini tend to have shallower and 
less efficient financial intermediaries and 
financial markets compared to developed 
countries. This according to Effiong et 
al. (2017) weakens the various monetary 
policy transmission channels through the 
interest rate, asset price and exchange 
rate. The study therefore concludes that 
financial innovation in Eswatini improves 
the effectiveness of monetary policy on 
output, while it reduces the effectiveness 
of monetary policy on inflation.  
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Hence, the study recommends that the 
central bank should consider other monetary 
policy instruments such as the open market 
operations to supplement the interest rate 
as a monetary policy tool, in order to contain 
inflationary pressures arising from increases 
in money supply due to financial innovation. 

According to Meltzer (1978), the usefulness 
of open market operation is not affected by 
the financial innovation. Hence, the central 
banks can engage in open market purchases 
and sales and continue to have effects on 
the price level and on output. 
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An Empirical Analysis of the 
Effects of External Shocks on Key 

Macroeconomic Indicators 
in Eswatini

Bongani P. Dlamini2

Abstract

The purpose of the paper is to analyse the 
effects of external shocks on the economy 
of Eswatini using quarterly data spanning 
from 2000Q1 to 2018Q4. The paper adopts 
the structural VAR model (SVAR) and the 
external variables used are proxied by the 
South African Variables as the country is the 
largest trading partner for Eswatini. The RSA 
variables used are GDP growth, inflation, 
and SACU receipts) and domestic variables 
are GDP growth, inflation, reserves, and the 
budget balance. Simple correlation analysis 
indicate that domestic variables are highly 
correlated to their RSA counterparts, the 
highest being domestic inflation rate which 
was found to be correlated to that of RSA 
at 81 per cent. Generally, the Granger 
causality results shows unilateral causality 
from the RSA variables to the domestic 
variables which explains the importance of 
RSA variables in determining the direction 
of domestic variables. Furthermore, a 
general observation from the impulse 
response analysis shows that a shock on 
the RSA variables does have an impact 
on the domestic variables, but not vice 
versa, in line with literature on small 
open economies. Variance decomposition 
estimates suggest that RSA shocks are the 
key variability determinants of domestic 

variables observed in the last twelve 
quarters. The broad policy recommendation 
that can be extracted from this study is 
that Eswatini should find alternative means 
of financing the budget than relying on 
SACU receipts which are very volatile and 
a shock in them affects the macroeconomic 
stability of the whole country.

Key words: External Shocks, Domestic 
Variables, Eswatini, Structural VAR.

1.  INTRODUCTION

International trade has continued to 
connect countries over the years. These 
deepening of economic interlinkages 
between countries make it appropriate 
to suppose that economic environment 
and state of the economy in one country 
might possibly influence to a large extent 
what is happening in the neighbouring 
countries. Consequently, the proper 
knowledge about the transmission of 
foreign shocks from country to country is 
important for policymakers, especially in 
small open economies like Eswatini. Since 
research based evidence on the effects of 
external shocks on the economy of Eswatini 
is not very much documented, this paper 
contributes to this discussion. 

Since the 2008 global economic crises the 
world economy has been facing challenges 
to enhance output growth, either these 
challenges are in the form of slump in 
domestic production or the transitions 
taking place in the economic structure of 
large economies. The unfolding of these 
rapid events in the world economy has been 
the primary concern for policy makers. It 
has also pushed the International Monetary 
Fund (IMF) to downgrade its growth outlook 
twice recently for the global economy (IMF 
World Economic Outlook, April 2019). The 
sudden changes in the global economic 
events or shocks cause a greater threat to 

2Bongani P Dlamini is a Senior Economist , Policy 
Research, in the Economic Policy Research and 
Statistics Department.
Email: BonganiD@centralbank.org.sz
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small developing economies in particular, 
because the external economic conditions 
are considered as the driving force to their 
economic performance. The economy 
of Eswatini is not an exception to these 
changes, hence the need to undertake 
such a study to assist policymakers on 
the right policy path given such external 
vulnerabilities. 

There is a strong consensus in the 
literature about the influence of developed 
and industrialized economies on the 
performances of small open economies. 
The small open economies are prone to 
external shocks due to their dependency on 
the large economies. Due to the frequent 
turbulences in the world economy in recent 
years, there are outpouring studies on the 
issues of external shocks influencing the 
small open economies. 

In normal circumstances, the external shocks 
are represented by the trade weighted 
external variables in order to avoid the 
single country misspecification problem. 
However, since South Africa is the dominant 
economy in the region, most of its variables 
are applied as a proxy for external variables. 
The external variables and domestic 
variables in this paper are incorporated in 
a structural vector autoregressive (SVAR) 
model with the assumption that external 
variables can influence the domestic 
macroeconomic variables but not otherwise. 
The most prominent external shocks are 
adverse supply shocks, productivity, and the 
financial shocks. The financial shocks mainly 
consist of a rise in interest rate world over, 
which can influence the interest rates and 
exchange rates in developing markets.

The rest of the paper is organised as 
follows; Section 2 looks at the economy of 
Eswatini in general and related shocks to 
the economy, Section 3 presents a review 
of related literature, Section 4 presents 
the methodology and data analysis, Section 

5 presents the empirical findings, while 
Section 6 presents the conclusion and policy 
recommendation.

2.  THE ESWATINI ECONOMY

The domestic economy is anchored mainly 
on the exportation of sugar and soft drinks 
concentrates which drives domestic output, 
however output growth has been dwindling 
over the years. For example, real GDP 
growth contracted to an estimated 0.5 
per cent in 2018, from a high of 6.4 per 
cent in 2013. Growth has been mainly 
hampered by weak performance in the raw 
materials extraction sector, a slowdown 
in the production sector, and contraction 
in the services sector. Agriculture is 
characterised by recurring droughts, and 
mining has generally declined. Production 
sector performance is generally dampened 
by decelerating manufacturing resulting 
from shrinking external demand, notably 
an underperforming textile industry due 
to the obtaing USA trade laws. The service 
sector also contracted over the years due 
to declines in consumer and government 
spending arising from the deteriorating 
government fiscus position.

Eswatini’s fiscal challenges emanate from 
high public spending and heavy dependence 
on the volatile and declining Southern 
Africa Customs Union (SACU) revenue. The 
fiscal deficit declined to an estimated 7.4 
per cent of GDP in 2018 from 7.9 per cent 
in 2017, and a high of 10.6 per cent in 2011.  
This deficit has been financed by domestic 
borrowing, accumulating domestic arrears 
in the process, and international reserve 
withdrawals (less than 3 months of import 
cover in 2018), with public debt increasing 
from 11.9 per cent of GDP in 2012 to 20.8 
per cent of GDP in 2018. 

With the domestic currency pegged at 
par to the South African rand due to the 
Common Monetary Area (CMA) agreement, 
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authorities pursued an accommodative and 
steady monetary policy stance, maintaining 
the discount rate at less than 7 per cent 
since 2009, almost in tandem with the 
South African repo rate. This resulted to 
inflation declining to an average of 4.8 per 
cent in 2018 from a high of 8.9 per cent 
in 2012. The current account has generally 
registered a surplus over the years, spurred 
by merchandise trade surpluses and 
secondary income inflows. The country is 
over dependent on trade with South Africa, 
with about 60 per cent of exports going to 
that country and over 80 per cent of imports 
coming from there.

The country continues to face potential 
headwinds from persistent fiscal challenges 
arising from low SACU revenue, a weak 
external environment, insufficient 
fiscal consolidation, and a challenging 
investment climate constraining private 
development. Growing domestic arrears, 
if unchecked, will continue to constrain 
business activity and may increase financial 
sector vulnerabilities as companies struggle 
to service their debts. The narrow export 
base and high market concentration make 
Eswatini vulnerable to external shocks, 
particularly those affecting South Africa. 

2.1  Macroeconomic shocks in Eswatini
Swaziland’s openness according to the World 
Bank trade data as a per cent of GDP was 
101 per cent in 2011 rising to 103 per cent in 
2015. In the first quarter of 2015 trade with 
South Africa stood at 92 per cent and the rest 
was with other countries. In Swaziland, the 
share of total trade with South Africa visà- 
vis the rest of the world stands above 90 
per cent. This exposes Swaziland to shocks 
transmitted from South Africa. The major 
shock which affects the economy of Eswatini 
arises from the unstable SACU receipts, 
which affects the budget in particular, and 
the whole economy in general. The size of 
the Common Revenue Pool (CRP) is largely 
determined by the performance of the South 

African economy, and Eswatini’s share is to 
a large extent determined by the amount 
of imports from the SACU region, which has 
been falling over the years.

Furthermore, the common currency area 
implies that all three countries in the 
CMA; the Kingdom of Lesotho, Kingdom 
of Swaziland and the Republic of Namibia 
surrender their monetary policy to South 
Africa as they peg their domestic currencies 
to the South African Rand (ZAR). This leads 
to a harmonisation of interest rates in 
the CMA with the Kingdom of Swaziland, 
Kingdom of Lesotho and the Republic of 
Namibia tracking interest rates in South 
Africa to anchor the fixed exchange rate. 
Any shocks from South Africa squarely fall 
in these economies as there is no exchange 
rate adjustment between them and South 
Africa.

Since South Africa is the dominant economy 
in the region, most external shocks would 
likely come from that country. Hence its 
variables are likely to affect domestic 
variables in Eswatini but not vice versa. 
The most common external supply shock 
affecting economies are the international 
oil prices. In Eswatini, most of imports for 
raw materials comes from RSA for domestic 
industries. International oil prices are also 
heavily linked to the RSA inflation and a shock 
in the oil prices affects RSA inflation and are 
then filtered to Eswatini due to the large 
volume of imports from RSA. Furthermore, 
trade shock is proxied by RSA GDP due to the 
heavy links between the two economies. 
The other external shock takes into 
account the transmission of RSA monetary 
policy to Eswatini via the exchange rate 
since the CMA economies have adopted an 
exchange rate pegged to the RSA rand. The 
domestic economy also benefits from the 
RSA monetary policy through capital inflows 
and stable financial systems, hence the RSA 
policy rate enters as an external financial 
shock able to capture stress on financial 
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markets. Finally, the Eswatini budget is 
mostly financed by the SACU receipts which 
are very volatile and affects most of the 
domestic macroeconomic variables.

3.  EMPIRICAL LITERATURE REVIEW

In line with similar studies available in 
literature, a number of researchers have 
made attempts to study the effect of 
external shocks on economic output and 
inflation on developed economies.  Very 
few studies have been done on developing 
small open economies like Eswatini. 

Kryznar and Konovac (2010) analysed the 
impact of external shocks on inflation and 
GDP of Croatia.  Using a VAR model, the 
estimated results suggests external shocks 
having a significant spill over effect of 
Consumer Price Index (CPI) directly and 
indirectly but barely explains domestic 
shock variation.  However, European Union 
(EU) GDP shocks seem to be a major factor 
on Croatian GDP variation.  Blanchard 
and Gali (2010) identified the effects of 
oil price shocks on developing economies. 
Their analyses imply the possibility of oil 
price shocks having a time coincidence with 
variations of a different form. They also 
added that the effects of oil price shocks 
changed over time with steadily smaller 
impact on GDP in more recent years. 

Vu and Nakata (2014) studied the effects 
of oil price shocks on six ASEAN economies. 
They concluded that oil importing ASEAN 
economies are more sensitive than their 
exporting counterparts. The surge in 
global oil prices in 2008 was significant to 
high inflation growth in 2008. However, a 
few researchers have reached contrasting 
conclusions.  Lorusso and Pieroni (2015) and 
Allegret, et al (2012), applying structural 
VAR model and VAR with  block  exogeneity  
respectively,  assented to  immediate  
decline  in  GDP  growth resulting from 
negative crude oil price shocks  whereas, 

aggregate demand increased. Their 
estimates imply that oil price shocks caused 
steady increase in inflation. Hsing (2012)’s 
Investment-Savings-monetary-Policy (IS 
MP) model approach noted a positive 
relationship between international crude 
price and real GDP and a negative effect on 
GDP by  real exchange  and  world interest  
rate. In contrast to other  Asian countries, 
the study found that Indonesia’s GDP is not 
affected significantly by oil price shocks 
because most of the crude oil demand 
is  met  locally.  In an empirical analysis 
of  inflation  in  Nigeria, Odusanya  and  
Atanda  (2010)  agree  with  Blanchard  and  
Gali  (2010)  in  attributing only a moderate 
effect of oil price shock on inflation. 
 
The impact of oil price shocks extends 
to the financial system (Husain, Arezki, 
Breuer, Haksar, Helbling, Medas, Sommer 
& Team, 2015) with a clear relationship 
between oil price dynamics, asset prices 
and financial market activities (Kilian 
& Park, 2009; Fratzscher, Schneider & 
Robays, 2014). Furthermore, the financial 
system has a significant role in amplifying 
or moderating the propagation of oil price 
shocks on the economy (Moradbeigi & Law, 
2016). However, the majority of studies on 
the relationship between oil price shocks 
and financial systems have focused on the 
capital markets and related asset prices, 
both in advanced economies (Kilian & Park, 
2009; Fratzscher et al., 2014) and emerging 
markets (Basher & Sadorsky, 2006). 

Kim (2001) studies the effects of U.S. 
monetary policy shocks across non-U.S. 
G7 countries. He finds that U.S. monetary 
expansion has a positive spillover effect 
on output in studied countries. Moreover, 
expansion leads to a short run deterioration 
of the trade balance, but the balance 
improves persistently in the medium to long 
run. Further, contrary to Grilli and Roubini 
(1995) suggestion that non-U.S. G7 countries 
monetary policy substantially follow the 
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U.S. monetary policy, he shows that when 
one controls for inflationary or supply 
shocks, the reaction of non-U.S. monetary 
authorities endogenous to U.S. monetary 
policy seems not to be very strong.

Giordani (2004b) focuses on responses of 
a small open economy to foreign rather 
than to domestic shocks. He estimates the 
structural theoretical model from a class of 
New Keynesian models and compares it with 
empirical VAR, using Bayesian inference. 
He uses U.S. – Canada pair in empirical 
estimation and finds that U.S. shocks are 
a very important source of variation in all 
Canadian variables. His conclusion includes 
the advice that foreign variables should 
figure prominently in both optimal and 
actual policy rules.

Maćkowiak (2005) asks to what extent is the 
macroeconomic variation caused by external 
shocks. He examines Czech Republic, 
Poland and Hungary. Using Germany as 
a proxy for external shocks, he sets up a 
model consisting of key macro variables 
from both Germany and the particular small 
open economy country. He uses Bayesian 
inference and exploits block exogeneity 
assumption. The main finding of his paper 
is that the sizeable amount of the variation 
in the variables is attributable to external 
shocks. He estimates that external shocks 
account for approximately 60-85 per cent 
of the variance in price level in the studied 
countries. The corresponding estimate for 
the real output is 25-50 per cent. When 
considering the external monetary policy 
shock, he also finds that interest rate shocks 
explain a sizeable fraction of the external 
shocks. He finds the remarkable similarity 
of the effects of euro area shocks in the 
Czech Republic, Poland and Hungary as in 
Germany.

Maćkowiak (2006) again studies the 
impact of Japanese monetary shocks on 
macroeconomic variation in East Asia 

economies (the neighbours of Japan – 
average of Hong Kong, Korea, Malaysia, 
Philippines, Singapore and Thailand). Using 
a structural VAR estimated using Bayesian 
methodology, he concludes that Japanese 
monetary shocks account for only small 
fraction of the variance in real output, 
trade balances and exchange rates in East 
Asia. Specifically, he finds no supporting 
evidence that expansionary Japan monetary 
policy shocks contributed to the Asian crisis. 
He also shows that net exports decrease 
after Japan’s monetary expansion, which is 
inconsistent with the so called “beggar thy 
neighbor” effects of monetary policy. 

Finally, Maćkowiak (2007) estimates 
structural VAR models with block exogeneity 
for 10 emerging markets from East Asia 
and Latin America. He finds that in a 
typical emerging market, external shocks 
account for approximately 50 per cent of 
the variation in the exchange rate and the 
price level and 40 per cent and 33 per cent 
for variation in real output and short term 
interest rate respectively. At the same time, 
he shows that U.S. monetary policy shocks 
are not important for emerging markets as 
opposed to other kinds of external shocks, 
they account for less than 10 per cent of 
macroeconomic fluctuations on average. On 
the other hand, he notices that the price 
level and real output responses to U.S. 
monetary policy tightening are bigger than 
in the U.S. itself.

4.  METHODOLOGY

As observed from the review of literature, 
the VAR is the most common model employed 
to examine and analyse the effects of 
external shocks in domestic variables in 
most economies. The VAR is modelled 
with the assumption that all variables in 
the system interact amongst themselves, 
treating all variables as exogenous and as 
a function of all variables in lags. However, 
this assumption will not correctly apply in 
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modelling a small open economy like Eswatini 
in which its variable’s shocks are unlikely 
to affect larger economies. Therefore, 
this paper adopts the structural VAR model 
(SVAR). SVAR attempts to nullify these 
restrictions by considering the interactions 
of endogenous variables, allowing errors 
and structural forms to be accounted for. 
This paper is primarily concerned with the 
short term effects of the external shocks on 
the domestic variables in the system, and 
there is no much interest in the structure 
of the cointegration, hence it is assumed 
that cointegration between the variables 
exists in levels only implicitly, without 
explicitly modelling it. Without imposing 
any restrictions, we can estimate the VAR 
model in its structural form as follows;

𝑦𝑦𝑡𝑡 = 𝑟𝑟 + 𝐴𝐴1𝑦𝑦𝑡𝑡−1 + ⋯+ 𝐴𝐴𝑠𝑠𝑦𝑦𝑡𝑡−𝑠𝑠 + 𝑈𝑈𝑡𝑡 

Where yt  is a vector of macroeconomic 
variables,   r is a vector of constant and Ai is 
a vector of coefficients, and Ut is a vector of 
white noise error terms. This reduced form 
can further be simplified to the form;

∑𝐴𝐴𝑡𝑡𝑦𝑦𝑡𝑡 = 𝜖𝜖𝑡𝑡
𝑝𝑝

𝑡𝑡=0
 

Where ∑𝐴𝐴𝑡𝑡𝑦𝑦𝑡𝑡 = 𝜖𝜖𝑡𝑡
𝑝𝑝

𝑡𝑡=0
  represents independent normally 

distributed random errors. The vector yt 

consists of both the external variables 
(RSA GDP, RSA CPI, SACU receipts) and 
domestic factors (GDP, CPI, reserves, and 
budget balance). Given that the estimated 
reduced form VAR model parameters do not 
have interpretation, the model estimation 
results will be summarised according 
to the impulse responses and variance 
decomposition. However, this analysis 
requires identification of the structural VAR 
(SVAR) model. SVAR models are often used 
by researchers to study the effects that 
different fundamental economic shocks 
have on macroeconomic variables. Thus 
the coefficient vectors are broken down 

into structural coefficient matrix Aj linking 
all variables from period 0 to period s as 
follows;

𝐴𝐴𝑗𝑗 = [𝐴𝐴11
𝑗𝑗 𝐴𝐴12

𝑗𝑗

𝐴𝐴21
𝑗𝑗 𝐴𝐴22

𝑗𝑗 ] , 𝑗𝑗 = 0… 𝑠𝑠 
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where εt is iid. The coefficient matrix Bs  
inherits the form with block exogenous 
restrictions as in Aj. 

4.1 Identification Scheme
Since there are less parameters estimated 
in reduced form VAR than in structural form, 
we are  facing the so called identification 
problem. In order to obtain a just identified 
system we need to impose n (n-1)/2 
restrictions. The most straightforward 
approach to identification which will 
be applied in this paper is the Cholesky 
recursive scheme, as in Sims (1980) where 
the matrix Bs  is a lower triangular. The 
identification scheme in this paper will 
take into account the developments in the 
domestic economy, although will follow 
many other similar studies in the context of 
Sims and Zha (1995), and Kim and Roubini 
(2000). The exogenous block of the model 
in this study includes output gap of RSA, 
CPI inflation of RSA, and SACU receipts. 
Domestic variables include the output gap, 
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CPI inflation, foreign exchange reserves, 
and the budget balance.

In ordering the external variables, it is 
assumed that a foreign GDP shock (proxied 
by the RSA real output) is considered to 
have a direct impact on all the other 
variables in the model in the long run, 
but only reacts contemporaneously to its 
own shocks, followed by the RSA price 
level which is considered not to have an 
immediate impact on domestic GDP, but it 
impacts other variables in the model but 
not vice versa. SACU receipts comes last 
as they responds to shocks on all the other 
variables, and the domestic economy relies 
heavily from them. The exchange rate is 
omitted in this paper due to the parity of the 
local currency to the rand. In the domestic 
variables, real GDP comes first, followed 
by CPI inflation, foreign exchange reserves, 
and the budget balance. The resultant 
matrix of the equations is as follows;
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𝑒𝑒𝐺𝐺𝐺𝐺𝐺𝐺∗𝑡𝑡
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 1 0 0 0 0 0 0
𝑎𝑎21 1 0 0 0 0 0
𝑎𝑎31 𝑎𝑎32 1 0 0 0 0
𝑎𝑎41 𝑎𝑎42 𝑎𝑎43 1 0 0 0
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Where the left hand side of the equation contains a vector of residuals in the reduced form, 

and in the right hand side is the squared matrix (𝐴𝐴0) of coefficients associated with lagged 

variables and structural shocks through the column vector (ɛ). 

4.2 Diagnostic Tests 

Several tests will be conducted during the estimations including the lag length selection 

criteria, correlation tests, and the unit root test for stationarity of the variables. The Granger 

Causality tests as well as stability tests will also be undertaken.  
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matrix (A0) of coefficients associated with 
lagged variables and structural shocks 
through the column vector 
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4.1 Identification Scheme 

Since there are less parameters estimated in reduced form VAR than in structural form, we are  

facing the so called identification problem. In order to obtain a just identified system we need 

to impose n (n-1)/2 restrictions. The most straightforward approach to identification which will 

be applied in this paper is the Cholesky recursive scheme, as in Sims (1980) where the matrix 

𝐵𝐵𝑠𝑠  is a lower triangular. The identification scheme in this paper will take into account the 

developments in the domestic economy, although will follow many other similar studies in the 

context of Sims and Zha (1995), and Kim and Roubini (2000). The exogenous block of the model 

in this study includes output gap of RSA, CPI inflation of RSA, and SACU receipts. Domestic 

variables include the output gap, CPI inflation, foreign exchange reserves, and the budget 

balance. 

In ordering the external variables, it is assumed that a foreign GDP shock (proxied by the RSA 

real output) is considered to have a direct impact on all the other variables in the model in the 

long run, but only reacts contemporaneously to its own shocks, followed by the RSA price level 

which is considered not to have an immediate impact on domestic GDP, but it impacts other 

variables in the model but not vice versa. SACU receipts comes last as they responds to shocks 

on all the other variables, and the domestic economy relies heavily from them. The exchange 

rate is omitted in this paper due to the parity of the local currency to the rand. In the domestic 

variables, real GDP comes first, followed by CPI inflation, foreign exchange reserves, and the 

budget balance. The resultant matrix of the equations is as follows; 

(

 
 
 
 

𝑒𝑒𝐺𝐺𝐺𝐺𝐺𝐺∗𝑡𝑡

𝑒𝑒𝐶𝐶𝐺𝐺𝐶𝐶∗𝑡𝑡

𝑒𝑒 𝑆𝑆𝑆𝑆𝐶𝐶𝑆𝑆∗𝑡𝑡

𝑒𝑒𝐺𝐺𝐺𝐺𝐺𝐺𝑡𝑡

𝑒𝑒𝐶𝐶𝐺𝐺𝐶𝐶𝑡𝑡
𝑒𝑒𝑅𝑅𝑅𝑅𝑆𝑆𝑅𝑅𝑡𝑡

𝑒𝑒𝐵𝐵𝐵𝐵𝑡𝑡 )

 
 
 
 

=

[
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𝑎𝑎31 𝑎𝑎32 1 0 0 0 0
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Where the left hand side of the equation contains a vector of residuals in the reduced form, 

and in the right hand side is the squared matrix (𝐴𝐴0) of coefficients associated with lagged 

variables and structural shocks through the column vector (ɛ). 

4.2 Diagnostic Tests 

Several tests will be conducted during the estimations including the lag length selection 

criteria, correlation tests, and the unit root test for stationarity of the variables. The Granger 

Causality tests as well as stability tests will also be undertaken.  

.

4.2 Diagnostic Tests
Several tests will be conducted during the 
estimations including the lag length selection 
criteria, correlation tests, and the unit root 
test for stationarity of the variables. The 
Granger Causality tests as well as stability 
tests will also be undertaken. 

4.3 Data Sources and Analysis
All data for the study is sourced from 
Eswatini Central Statistics Office (CSO), 
Statistics South Africa (STATSA), South 

Africa Reserve Bank (SARB), and the 
Central Bank of Eswatini (CBE). The study 
uses quarterly data spanning from 2000Q1 
to 2018Q4. Gap variables were obtained 
through the use of the Hodrick-Prescott 
(HP) Filter. It is common knowledge that 
most macroeconomic data tends to be non-
stationary, hence data was tested for the 
presence of unit roots using the Augmented 
Dicky Fuller (ADF) test. The tests found that 
most of the data is stationary at levels, 
with the exception of SACU receipts, and 
reserves, results of which are shown below.

Table 1: Results of Augmented Dickey-
Fuller Unit Root Test 

Variable T Statistic Order of 
Integration

GGAP_RSA -4.51*** I(0)
INFL_RSA -4.44*** I(0)
LSACU_RSA  -1.88 I(1)
GGAP -4.02*** I(0)
INFL -3.99*** I(0)
LRESV -1.15 I(1)
BDEFICIT -3.11** I(0)

Note: *** denote significance at 1 per cent, 
otherwise not significant. 

4.3.1 Correlations of Domestic Variables 
Responses to External Shocks 
Recent developments in literature have 
shown that a key criterion for the success 
of an economy is that the responses of 
external shocks which hits the economy 
should be reasonably well correlated. 
In order to investigate more deeply this 
issue, this paper begins by investigating the 
correlations of domestic variables responses 
to external shocks, following the work of 
Agenor et al. (1999) and Canova (2005). 
Positive correlations can be interpreted 
as reflecting symmetric responses while 
negative or not statistically different from 
zero correlations will reflect asymmetric 
responses. Correlations of domestic 
variables responses to external shocks are 
depicted respectively in Table 2.
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Table 2: Correlations of RSA variables to domestic variables

Correlation RSA_GGAP RSA_INF LSACU ESW_GGAP ESW_INF LRESV B_BA

RSA_GGAP 1.000000

RSA_INF 0.274639 1.000000

LSACU 0.132682 0.092458 1.00000

ESW_GGAP 0.309561 0.124318 0.29081 1.000000

ESW_INF 0.231133 0.809899 -0.0626 0.018978 1.000000

LRESV 0.120119 0.308249 0.68762 0.084315 0.121946 1.00000

B_BAL 0.370117 0.290366 0.62602 0.549259 0.183452 -0.1845 1.00000

The results from the simple correlation 
analysis indicate that the domestic inflation 
rate is highly correlated to that of RSA at 
81 per cent. However, the correlation of 
the real output growth among the two 
economies is low at 31 per cent, indicating 
the divergence in growth rates of the two 
economies. The budget balance was found 

Table 3: VAR Lag Order Selection Criteria  
           

Lag LogL LR FPE AIC SC HQ
0 -136.2982 NA  8.53e-09  4.122807  4.379778  4.224879

1  320.1888  795.5918  1.16e-13 -7.091110  -4.778372* -6.172462

2  411.5135  138.2916*  5.70e-14* -7.871813* -3.503308 -6.136590*

3  488.4682  98.94177  4.73e-14 -8.241948 -1.817675 -5.690148

4  624.7754  144.0962  8.81e-15 -10.30787 -1.827829 -6.939494

5  745.8514   100.3201  3.54e-15 -11.93861 -1.402805 -7.753661

6  861.4014  69.32999   3.01e-15  -13.41147 -0.819895  -8.409942

to be highly correlated with SACU receipts 
and domestic output at 64 per cent and 
54 per cent respectively. However, the 
budget balance was found to be negatively 
correlated with reserves, likely because the 
government sometimes draw down reserves 
to finance the deficit.

5.  EMPIRICAL RESULTS

5.1 Lag Length Selection
The first step in conducting our analysis was 
to identify the optimal lag length in which 
the estimations will be carried out, whose 
results are shown in Table 3. The minimum 
of the Akaike Information Criterion (AIC), 

the Final Prediction Error (FPE) Hannan 
Quinn (HQ) showed a lag order of 2, while 
that of the Schwartz Bayesian Criterion 
(SBC) showed a lag order of 1 as the optimal 
lag length. With these conflicting results 
and from literature, results of the AIC, HQ, 
and FPE were used which showed 2 as the 
optimal lag length. 

5.2 Granger Causality/Block Exogeniety 
Test
Before estimating the model, we tested 
the block-exogenous restriction, in order to 
check the validity of the assumption that 

the domestic economy cannot influence the 
external economy, which is the RSA economy 
for this study. As already mentioned, the 
block-exogenous restriction test is equal to 
the test of the influence of the domestic 



C E N T R A L  B A N K  O F  E S WAT I N I    |     R E S E A R C H  B U L L E T I N  V O L U M E  4

25Central Bank Of Eswatini © 2020

block, in Granger terms, on the external 
block. The test is undertaken under the null 
that the domestic block does not, in Granger 
terms, influence the external variables. In 
other words, a simple Granger causality 

test is run to ascertain the influence of the 
external variables on the domestic variables 
and vice versa, results of which are shown 
in Table 4.

Table 4: Pairwise Granger Causality Tests

Null Hypothesis: Obs F-Statistic Prob. 

 ESW_GGAP does not Granger Cause RSA_GGAP  68  1.63361 0.1385

 RSA_GGAP does not Granger Cause ESW_GGAP  0.65807 0.7253

 ESW_INF does not Granger Cause RSA_INF  68  1.89714 0.2808

 RSA_INF does not Granger Cause ESW_INF  2.28528 0.0357

 LRESV does not Granger Cause LSACU  68  0.50204 0.8491

 LSACU does not Granger Cause LRESV  3.67648 0.0019

 BUD_DEF does not Granger Cause LSACU 68 0.67152 0.5142

 LSACU does not Granger Cause BUD_DEF 1.47786 0.0353
   
Generally, the Granger causality results 
shows unilateral causality from the RSA 
variables to the domestic variables. Although 
no causality was found for output gap, 
however causality was found running from 
SACU receipts to the reserves and budget 
balance. Furthermore, unilateral causality 
was found from RSA inflation to domestic 
inflation. These results shows that the RSA 
variables are very important in explaining 
movements in domestic variables.

5.3 The SVAR Estimations
Although stationarity tests show that the 
variables are integrated of different order, 
those which are non-stationary will all be 
introduced to the SVAR estimations in first 
differences.  After the estimations some 
diagnostic tests were undertaken whose 
results that the model does not suffer 
from serial correlation problems, and is 
reasonable sable.

Figure 1: Stability test results
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Table 5: VAR Residual Serial Correlation LM Tests 
          

Null hypothesis: No serial correlation at lag h

Lag LRE* stat Df Prob. Rao F-stat df Prob.

1  100.2508  81  0.0724  1.276699 (81, 254.5)  0.1792

2  92.50166  81  0.1799  1.161758 (81, 254.5)  0.1918

3  90.68567  81  0.2164  1.135257 (81, 254.5)  0.2295
*Edgeworth expansion corrected likelihood ratio statistic.

5.4   An analysis of impulse responses
Based on the estimated SVAR model 
parameters, we calculated impulse 
response functions of domestic variables 
(GGAP, CPI, Reserves, and Budget balance) 
to shocks (the impulse) of a one-percentage 
point on the external variables. A general 
observation from this analysis shows that the 
direction of domestic variable reactions to 
external shocks are in line with conclusions 
in the literature on small open economies. 
These results shows that a shock on the 
RSA variables does have an impact on the 
domestic variables. For example, as shown 
in Figure 2, although a one percentage shock 

on RSA GDP, does not significantly impact 
domestic GDP in the short term, but it 
leads to a significant response on domestic 
CPI and foreign exchange reserves. That’s 
qualifies the notion of the extent of the 
relationship between the two countries 
variables. RSA CPI is transmitted through 
imports to the country, and movements in 
that country’s GDP affects SACU receipts 
to Eswatini which in turn affects the level 
of reserves. The CBE authorities also takes 
into account movements in RSA GDP when 
setting the domestic interest rates, hence 
the significant impact on the domestic 
inflation.

Figure 2: RSA GDP Shock 
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Similarly, a shock on the RSA CPI is 
transmitted to the domestic variables, 
although not very significant on domestic 
GDP, budget balance, and reserves since 
they are not affected by RSA CPI in the 

short term, it does affect the movements in 
domestic CPI since it is highly dependent on 
the direction of RSA CPI as shown in Figure 
3.



C E N T R A L  B A N K  O F  E S WAT I N I    |     R E S E A R C H  B U L L E T I N  V O L U M E  4

27Central Bank Of Eswatini © 2020

Figure 3: Shock on RSA CPI 
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A shock on SACU receipts also has a defined 
impact on domestic variables, although 
not very significant on domestic CPI, it is 
significant to the domestic GDP since the 
economy relies heavily on the government 
budget to grow. Foreign exchange reserves 
are largely dependent on the SACU receipts, 

hence a shock in SACU receipts is expected 
to filter to the reserves. The budget balance 
is also determined by the availability of 
funding, hence a shock in SACU receipts is 
expected to have an immediate impact on 
the budget balance as shown in Figure 4.

Figure 4: Shock on SACU Receipts 
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5.5 Variance decomposition
While an impulse response analysis provides 
information on the size of external shock 
spill over effects on domestic variables, a 
variance decomposition on the other hand 
shows the extent to which these shocks 
are responsible for the volatility of the 
domestic variables. Variance decomposition 
estimates suggest that RSA shocks are the 
key variability determinants of domestic 

variables observed in the last twelve 
quarters. From Table 6 it is evident that 
RSA variables contributed immensely on 
the variations on domestic GDP, accounting 
for a combined 27.2 per cent from the 
twelfth quarter, and a significant portion 
of the domestic GDP growth rate variation 
(10.5 per cent) can be attributed to SACU 
receipts shocks. 

Table 6: Variance decomposition of the RSA variables to domestic GDP    
  

Period S.E. GDP_RSA CPI_RSA SACU GDP_ESW

 1  0.004133  0.029712  0.063412  2.797646  97.00842

 4  0.007342  5.350794  0.390004  4.918979  81.91791

 8  0.008951  5.955747  4.900779  12.53875  58.85011

 12  0.010755  4.584504  5.567686  10.52606  45.42075
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On the other hand, RSA variables are 
significant in explaining movements in 
domestic CPI, with the performance of 
the South African economy (RSA GDP) 

accounting 44.7 percent in the twelfth 
quarter followed by the RSA CPI at 8 per 
cent, while the contribution of SACU is 
insignificant as shown in Table 7.

Table 7: Variance decomposition of the RSA variables to domestic CPI
      

Period S.E. GDP_RSA CPI_RSA SACU CPI_ESW

 1  0.012090  6.465232  8.145653  5.434891  74.95048

 4  0.029928  24.30156  9.903462  2.022713  48.90915

 8  0.045021  40.55065  10.01939  0.892008  35.31301

 12  0.055789  44.71730  8.035123  0.634370  32.33241

Domestic foreign exchange reserves are 
largely accounted for by RSA GDP at 15.8 
per cent followed by SACU receipts at 
the twelfth quarter. RSA GDP is the major 

Over and above the performance of 
domestic variables, RSA variables plays a 
significant role in the determination of the 
domestic budget balance. As expected, 
SACU receipts plays a significant role in 
determining the domestic budget balance 

indicator of the amount of SACU receipts 
to be received in a particular year, that’s  
why growth in RSA output contributes in 
determining the path of domestic reserves.

as compared to the other foreign variables. 
From Table 8, SACU receipts accounted 
for 19.8 per cent and 14.3 per cent in the 
eighth and twelfth quarters respectively. 
That is a result of the significant role these 
SACU receipts plays in determining the size 
of the domestic budget.

Table 8: Variance decomposition of the RSA variables to domestic Reserves
     

Period S.E. GDP_RSA CPI_RSA SACU RESV_ESW

 1  0.522532  0.069318  0.171271  3.926769  90.98809

 4  1.172412  11.0699.  0.427205  7.857460  61.11381

 8  1.524544  21.44467  2.993385  12.62782  36.97054

 12  1.625410  15.84442  4.954868  8.530881  20.56157

Table 9: Variance decomposition of the RSA variables to domestic Budget Balance
      

Period S.E. GDP_RSA CPI_RSA SACU BB_ESW

 1  0.003250  5.262045  1.202008  0.004148  76.18358

 4  0.008682  3.483993  1.511989  12.45116  59.62076

 8  0.011242  2.403840  2.707879  19.85198  34.75004

 12  0.012863  2.238615  2.406613  14.31879  29.64826
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6. CONCLUSION AND POLICY 
RECOMMENDATION

The aim of the paper was to assess the 
effects of external shocks on macroeconomic 
variables in Eswatini. Since Eswatini is small 
and trades mostly with RSA than the rest of 
the world, RSA variables were thus used as 
a proxy for the rest of the world variables. 
The RSA variables used were real GDP, CPI, 
and SACU receipts, while domestic variables 
were real GDP, CPI, reserves, and the 
budget balance. The results from the simple 
correlation analysis indicate that domestic 
inflation rate is highly correlated to that of 
RSA at 81 per cent. The budget balance was 
also found to be highly correlated with SACU 
receipts and domestic output at 64 per cent 
and 54 per cent respectively. However, the 
correlation of the real output growth among 
the two economies is low at 31 per cent, 
indicating the divergence in growth rates 
of the two economies. Granger causality 
results shows unilateral causality from the 
RSA variables to the domestic variables. 
Although no causality was found for output 
gap, however causality was found running 
from SACU receipts to the reserves and 
budget balance. Furthermore, unilateral 
causality was found from RSA inflation to 
domestic inflation. 

A general observation from the impulse 
response analysis shows that the direction 
of domestic variable reactions to external 
shocks are in line with conclusions in 
the literature on small open economies. 
These results shows that a shock on the 
RSA variables does have an impact on the 
domestic variables. For example, although 
a one percentage shock on RSA GDP, does 
not significantly impact domestic GDP in 
the short term, but it leads to a significant 
response on domestic CPI and foreign 
exchange reserves. Variance decomposition 
estimates suggest that RSA shocks are the 
key variability determinants of domestic 
variables observed in the last twelve 
quarters. From this analysis, it is evident 
that RSA variables contributed immensely 
on the variations on domestic GDP, 
accounting for a combined 27.2 per cent 
from the twelfth quarter, and a significant 
portion of the domestic GDP growth rate 
variation (10.5 per cent) can be attributed 
to SACU receipts shock. The broad policy 
recommendation that can be extracted 
from this study is that Eswatini should find 
alternative means of financing the budget 
than relying on SACU receipts which are 
very volatile and a shock in them affects 
the macroeconomic stability of the whole 
country.
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Testing Fiscal Dominance 
Hypothesis in a Structural VAR 

Specification for Eswatini

Simiso Fabian Mkhonta3

Abstract

The research aims to test the fiscal 
dominance hypothesis for Eswatini through 
a multivariate structural vector auto 
regression (SVAR) specification, covering 
time period 1988 – 2018. The study 
employs the fiscal deficit (government 
revenue less expenditure transformed 
to reflect positive shocks as the deficit 
increases). The structural VAR looks at 
government liabilities (central bank 
advance to government and total advances 
to government) and finds that the fiscal 
deficit has a positive impact on central bank 
advance to government in the third period 
following the fiscal shock but insignificant 
on the total advances to government. 
There is a presence of fiscal dominance 
in the sense of government liabilities as 
central bank advance to Government. 
The study confirms the presence of the 
fiscal theory of price level determination.  

Key words:  fiscal dominance; SVAR; fiscal 
deficit; government stocks and bonds. 
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1.  INTRODUCTION

Monetary policy has historically played 
an important role in sovereign debt 
management. The Bank of England in the 
early 70s managed sovereign debt as one 
of its key objectives. Authors like Goodhart 
(2012), Sayers (1967) and Turner (2011) 
acknowledge that debt management is an 
integral part monetary policy with serious 
macroeconomic consequences.

The developed economies affected by the 
collapse of the Bretton woods system and 
the 1973 oil price shocks experiencing high 
public debt.  Risks in Emerging Market 
Economies alike (EMEs) emanated from high 
public debt in the 1970s and 80s (Mohanty; 
Bank of International Settlements (BIS); 
2012). Africa also recorded high public debt 
and deficits. In Africa huge increases in 
public debt and fiscal deficits in the 1970 
and 80s. In the 1970s, for instance the 
average public deficit of African countries 
amounted to 6.4 per cent of GDP in contrast 
to 4.6, 4.5 and 1.2 per cent recorded by 
Latin America and the Caribbean, other 
developing countries and the OECD 
countries respectively (Schmidt-Hebbel; 
2011). This huge increase in public debt 
resulted from the need to address economic 
inequalities inherited from colonialism and 
the adoption of socialism by other regimes. 
The oil price shocks of the late 1970s and 
early 1980s exacerbated the public debt 
levels accelerating them from 28.7 per cent 
in 1980 to a staggering 53 per cent in 1985 
(Greene; 1985). The great moderation of the 
1990s provided respite to the huge increases 
in public debt as countries moved to adopt 
inflation targeting, the implementation of 
structural reforms particularly in Africa and 
other prudent monetary policy measures 
including the shunning of monetization of 
fiscal deficits. 

The Global Financial Crisis of 2008 has 
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resulted in Central banks expanding their 
balance sheet to monetize fiscal deficit 
and purchase assets in a bid to resuscitate 
their economies. The expansion of balance 
Central Bank balance sheets to fight the 
Global Financial Crisis (GFC) has come back 
to haunt Central Banks with the prospects 
of unsustainability of such a policy move in 
the face of rising public debt. Central banks 
could find themselves abrogating their 
central objective of price stability if such 
a policy direction persists and the threats 
to fiscal dominance cautioned by the BIS 
realised. Some countries have already have 
to cope with high sovereign debt risk (Bank 
of International Settlements (2011)). This is 
of great concern since the massive monetary 
stimulus has not resulted in robust growth 
with most economies still struggling will low 
growth in the midst of exhausted monetary 
policy. Interest rates are at record low with 
interest rates in Japan at negative territory 
and the European Union flat at zero since 
2016. The United States has increased 
interest rates from 0.25 to 2.5 per cent 
since late 2016. However, the Federal 
Reserve Bank has faced harsh criticism from 
the Trump administration of pursuing a tight 
monetary policy in the face low growth and 
inflation rate generally below the target of 
2 per cent in the year 2019.
  
Eswatini also reacted by expanding the 
Central Bank’s balance sheet by monetizing 
the fiscal deficit to the tune of 660 million 
in 2012 which was however paid back as per 
the requirement of the provisions of Central 
Bank Credit to Government legal notice. The 
persistent deficit since the GFC has resulted 
in the Central Bank again monetising 
the Government deficit at initially E 550 
million, rising to E1,100 million in 2016 
and further increasing to E1,292.5 million 
in 2017. To avoid repayment of the Central 
bank due fiscal pressures the Government 
of Eswatini concerted the Central Bank 
advance into a bond. This resulted in the 
provisions of in the Government of Eswatini 

being able to procure more of Central Bank 
Credit through the Central Bank Credit to 
Government legal notice. As a result, the 
Government of Eswatini has from December 
2018, secured an advance from  the Central 
Bank of Eswatini amounting to E680 million 
rising to E1,682.9 million as of June 2019.  

Fiscally dominant situation therefore is when 
the fiscal authorities can independently 
set its budget of current and future deficit 
(Sargent and Wallace, 1981). Under the 
monetarist assumption economy, the base 
money influences the price level and 
revenue raised from bond sales is limited by 
the size of the economy and interest rate 
levels.  This leaves the balance of the deficit 
budgeted by Government to be financed by 
monetization. Sargent and Wallace argue 
that under these circumstances, the fiscal 
authority’s deficits cannot be financed solely 
by new bond sales, and then the monetary 
authority is forced to create money 
and tolerate additional inflation. Fiscal 
dominance thus implies that the monetary 
authorities have no full control of inflation 
given that fiscal authorities independently 
set the budget. The expansion of Central 
Bank balance sheets to fight economic crisis 
or rather keep the government solvent as 
outlined above could render the Central 
Bank ineffective in controlling inflation. The 
paper has to answer one central question; 
which is; “Is the monetisation of the fiscal 
deficit by the Central Bank of Eswatini 
inflationary”. 

The aim of the paper is therefore to find 
out if the fiscal shocks experienced by 
the fiscal authorities of Eswatini lead 
to significant monetization resulting in 
inflationary pressures, which the Central 
Bank of Eswatini cannot fight. The paper is 
structured as follows; Chapter 2 is the Review 
of Monetary and Fiscal Policy in Eswatini 
since 1980, Chapter 3 is the Theoretical and 
Empirical Literature Review; Chapter 4 is 
the data description and analysis, Chapter 5 
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is the Methodology and Model Specification, 
Chapter 6 are the empirical results and 
interpretation, Chapter 7 is the Conclusion 
and Policy Recommendations.   

2. MONETARY AND FISCAL POLICY 
IN SWAZILAND SINCE 1980 

Eswatini is member of the Common Monetary 
Area (CMA) comprising South Africa, Lesotho 
and Namibia. South Africa is the biggest 
economy in the CMA commanding 95 per 
cent of the total CMA economy. The CMA has 
evolved from an agreement reached by the 
South Africa, Lesotho and Swaziland in 1974 
christened the Rand Monetary Area (RMA) 
Agreement then. Under the Rand Monetary 
Area agreement, the South African Rand was 
allowed to be legal tender in Lesotho and 
Eswatini and the currencies were convertible 

to one another at par. The discount rate 
of Eswatini and Lesotho would therefore 
follow that of South Africa in support of the 
agreed parity of the currencies as seen in 
graph 1 below. The Treasury bill rate tracks 
the South Africa and Eswatini discount rate.  
Eswatini and Lesotho would therefore not 
seek to deviate their monetary policy away 
from that of South Africa to an extent of 
endangering the agreed parity. Lesotho and 
Eswatini’ s interest rates have therefore 
closely tracked those of South Africa as 
opposed to Botswana’s who opted not to be 
party to the  agreement. Botswana has no 
constraint no monetary policy constraints 
imposed by the parity in both Lesotho and 
Eswatini.   Botswana has enough leeway to 
address shocks asymmetric to South Africa 
as opposed to Lesotho and Eswatini.  

Figure 1: Eswatini Discount Rate, South Africa Discount Rate and Eswatini TB Rate 

 

0

5

10

15

20

25

19
80

19
81

19
82

19
83

19
84

19
85

19
86

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

dr_sd dr_sa tbrate_sd

Source: Central Bank of Eswatini Quarterly Review

The agreement was revised in 1986 
culminating into the Common Monetary 
agreement hence the Common Monetary 
Area agreement. Swaziland reneged from 
the standing agreement by abolishing 
the South African Rand as legal tender 
in her territory after the South African 
Rand’s fall at the height of economic 

sanctions. Eswatini forfeited seigniorage 
remittances from South Africa, which were 
due to Lesotho and Eswatini in previous 
arrangement.  Namibia joined the CMA in 
1990 on attainment of independence from 
South Africa. The legal status of the South 
African Rand was reinstated in 1992 and the 
payment of seigniorage resumed. 
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Botswana Lesotho, Eswatini and Namibia 
receive South Africa Customs Union 
remittances under the under the South 
African Custom Union Trade Agreement. 
These remittances have gone a long way in 
support the international reserves position 
and national budgets of Lesotho and 
Eswatini in particular.  The SACU receipts 

have been volatile with a downward spiral 
(see graph 2) coupled with increasing 
expenditure leading to Eswatini recording 
deficits above 5 per cent. The fiscal deficit 
has shown serious signs deterioration after 
the Global Financial crisis of 2018 recording 
double-digit figures of 13.2 per cent and 12 
per cent in 2010 and 2016 respectively. 

Figure 2: Fiscal Deficit as a per cent of GDP 

 

-0.15

-0.1

-0.05

0

0.05

0.1

19
80

19
81

19
82

19
83

19
84

19
85

19
86

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

Source: Central Bank of Eswatini Quarterly Review

The high and persistent fiscal deficit has 
been largely finance by the Central Bank 
of Eswatini issuance government stocks 
and bonds. Treasury bills have been issued 
mainly to finance cash flow hiccups and 
bond issuance largely to finance the fiscal 
deficit. The saturation in bond issuance due 
to the size of the economy and interest 
rates has led to an increase in monetization 
of the fiscal deficit as seen in graph 2 below. 
This is in line with Sargent and Wallace 
(1986) assertion that if the fiscal authority’s 
deficits cannot be financed solely by 
new sale of government bonds, then the 
monetary authority is forced to create 
money and tolerate additional inflation. 
The Government of Eswatini has recorded 
the highest fiscal deficits in 2010 and 2016 

at 13.2 and 11.9 per cent respectively after 
the Global Financial Crisis of 2008.

3. THEORETICAL AND EMPIRICAL 
LITERATURE REVIEW 

3.1. Theoretical Literature Review
The theoretical foundation of monetary 
and fiscal policy is premises on two polar 
views. On the one hand, the monetarist 
who believe in less intervention from 
government to bring about macroeconomic 
stability. They believe that economies 
in a state of depression are revived by 
increasing the supply of money through 
the purchase of assets from the financial 
sector to drive down long-term interest to 
encourage growth mindful of the levels of 
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inflation. Monetary authorities are believed 
to have a permanent long-term influence 
on the inflation rate by controlling the 
supply of money. Keynesians on the other 
hand believe that the valid transmission 
mechanism in reviving economies is 
increasing consumption, government 
expenditure and investment through the 
extension credit. The point of departure 
in the two schools of thought is that the 
monetarist will await the long-term 
influence of money supply on interest 
rates to raise consumption, government 
expenditure and investment and the 
Keynesian would opt for extension of credit 
to government for increased government 
expenditure to boost consumption and 
investment and revive growth. Fiscal 
dominance would likely result under the 
Keynesian economy with the fiscal budget 
deficit being monetised under rules that set 
no limits to monetisation. There ought to 
be an optimal coordination of monetary and 
fiscal policy to avoid fiscal dominance and 
the incapacitation of monetary authorities 
to fight inflation. 

Sargent and Wallace (1981) in their seminal 
paper analyse theoretically the interaction 
between fiscal and monetary policy. Their 
analysis derives from Milton Friedman 
(1986) assertion that monetary policy could 
not permanently influence output levels but 
could exert substantial control on inflation 
in the long-run.   They argue that monetary 
authorities under fiscal dominance has no 
control on inflation. Sargent and Wallace 
assume a monetarist economy where the 
monetary base is assumed to drive prices 
(non-Ricardian economy) and bonds that 
government can sell in the economy are 
limited by the size of the economy. The 
government would therefore have no 
option but to monetize the deficit. Under 
a fiscally dominant scenario, the fiscal 
authorities can unilaterally set the budget 
coercing monetary authorities to finance 
whatever short fall in financing the deficit. 
Under the fiscally dominant scenario, the 
monetary authorities’ control over inflation 
is therefore limited they argue. The model 
proposed by Sargent and Wallace (1981) can 
be compactly present in the diagram and 
equations below; 

Table 1: Economic Framework Assumptions 

Authorities Goals:
Fiscal authorities: Stiglitz (1999) politicians want 
huge budget leading to deficits;

Monetary authorities: Control inflation and foster 
financial stability.

Fiscal Dominance Monetary Dominance
1.   Fiscal authorities independently sets current 

and future budgets.
2.   Monetary authorities independently 

sets monetary policy. 

2.  Fiscal constraint for monetary authorities 
imposed by targets set by fiscal authorities. 

2.  Public demand for government bonds 
imposed by size of the economy and 
the level of interest rates.

Result Result
Monetary authorities have limited control over 
inflation

Monetary authorities have permanent 
control over inflation.  
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Result Result
Monetary authorities have limited control over inflation Monetary authorities have 

permanent control over 
inflation.  

Strategy:
Increase the uptake of government bonds by the public by 
raising interest rates to a level above economic growth. Bonds 
increase faster than the economy. 

The strategy is unsustainable since there will be a limit 
imposed by the size of the economy on bonds. The authorities 
will then resort to seigniorage financing of the fiscal deficit.  
Eventually additional inflation would result.

Constraint:
Bresciani-Turroni (1937) and Cagan (1956) found evidence of 
the existence of a relationship between current inflation rate 
and future expected changes in base money Ht.

The strategy of tightening monetary policy will lead will not 
deliver low inflation rate since inflation now depends on future 
monetary policy stances. If future monetary policy stances 
are inflationary then current levels of inflation will be high.
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The population   is assumed to grow at the   then               

Let the growth in base money be the monetary policy stance signified by   

                       

If the      sequence, and monetary policy path     and time horizon   are preannounced it 

does not matter whether nominal or index debt is issued from time     onwards.  

The explains price level formations as;  
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Where   is some constant.  

From equation 1 the money base is made the subject in order to find out the effects of higher 

inflation on the price level.  

     = {[{            ]            ………………………………….(4) 

Higher interest rates at time t-1 will lead eventually lead to expansionary monetary policy as 

         increases to finance the deficit on saturation of the bonds market.  

Where;
Dt is the government deficit at time t.  
Ht is the base money at time t. 
Pt   is the price level at time t. 
Bt   are government bonds at time t.

The population Nt  is assumed to grow at the 
n then Nt+1=(1+n)Nt  

Let the growth in base money be the 
monetary policy stance signified by θ.
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     = {[{            ]            ………………………………….(4) 

Higher interest rates at time t-1 will lead eventually lead to expansionary monetary policy as 

         increases to finance the deficit on saturation of the bonds market.  

If the  Dt sequence, and monetary policy path  
θ  and time horizon T are preannounced it 
does not matter whether nominal or index 
debt is issued from time t = 1 onwards. 

The explains price level formations as;
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Where h is some constant. 

From equation 1 the money base is made 
the subject in order to find out the effects 
of higher inflation on the price level.
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Higher interest rates at time t-1 will lead eventually lead to expansionary monetary policy as 

         increases to finance the deficit on saturation of the bonds market.  
Higher interest rates at time t-1 will lead 
eventually lead to expansionary monetary 
policy as Ht _ Ht _ 1 increases to finance the 
deficit on saturation of the bonds market. 

If current levels of inflation are influenced 
by expectation of monetary policy stances 
then tighter inflation now would mean 
higher inflation now. Economic agents in 
anticipation of an expansionary monetary 
policy stance in the future would increase 
their current demand for money. This is 
because of the third condition imposed 
where the demand for money will depend 
on future monetary policy. By making the 
Ht _ Ht _ 1 the subject in equation 1 it can be 
shown that with limits set for government 
bonds through interest rates and the size of 
the economy the inflation rate would rise. 
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The price level is therefore defined as, 
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The strong form of fiscal theory policy states that fiscal policy/fiscal budget constraint 

determine the price level regardless of where the monetary authorities set the path for 

monetary growth.  

Cochrane (2019) explain the fiscal theory of the price level in a simple model. He looks at a 

frictionless fiscal theory of price level – no money demand and no sticky prices. Cochrane’s 

simple theory shows why fiscal policy can determine the price level regardless of what 
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The fiscal theory of the price level of 
Woodford (1996, 1998, and 2001) assumes 
an economy with nominal debt, and a 
government debt sustainable under fiscal 
dominance because real interest rates fall 
as monetary authorities reduce interest 
rate and inflation rises to avoid government 
bankruptcy. This negates Taylor (1993) 
policy rule referred to as the “Taylor Rule” 
where the nominal interest rate increases 
more than proportionally when inflation 
increases.  The monetarist doctrine holds 
that if there should be an appropriate 
coordination between fiscal and monetary 
policy to attain stable prices. The doctrine 
asserts that if monetary authorities are 
tough they can force fiscal policy to act 
appropriately but the fiscal theory of price 
levels denies this. The fiscal theory of price 
levels suggests that monetary authorities 
charged with price stability are responsible 
in convincing the fiscal authorities to 
implement appropriate fiscal policy. 
Carlstrom and Fuerst (2000) identify weak 
form of the fiscal theory of the price level 
and the strong form of the fiscal theory of 
the price level. The weak form of the fiscal 
theory of the price level is whereby the 
monetary and fiscal authorities avoid yielding 
to the others undesirable policy position till 
the fiscal authorities blink first and finance 
the fiscal deficit with seigniorage. Under 
the weak form of the fiscal theory of the 
price level monetary supply is still seen as 
a determinant of the inflation path. The 
strong form of fiscal theory policy states 
that fiscal policy/fiscal budget constraint 
determine the price level regardless of 
where the monetary authorities set the 
path for monetary growth. 

Cochrane (2019) explain the fiscal theory 
of the price level in a simple model. He 
looks at a frictionless fiscal theory of price 
level – no money demand and no sticky 
prices. Cochrane’s simple theory shows why 
fiscal policy can determine the price level 
regardless of what monetary authorities 
do. Suppose the bondholders wake up 
with BT _ 1 bonds in the morning of day T. 
The government redeems the bonds with 
printing money and at the end of the day 
raises revenue through taxes amounting to 
PrsT by imposing a tax rate γ on income.

Where; 

Pr = price level and 
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Where;  
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Making the tax rate the subject we find  

𝐵𝐵𝑇𝑇−1
𝑃𝑃𝑟𝑟 𝑦𝑦𝑟𝑟

=  𝛾𝛾…………(7) 

 is total income and 
yr therefore is equals to goods and services. 
If the government imposes a tax rate to 
absorb the printed money used to redeem 
the bonds then we shall have the following 
equation. 
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 should therefore adjust 

to satisfy the tax rate γ rendering the tax 
rate a determinant of the price level.  If the 
holding of bonds by the public is adjusted 
down given the prevailing tax rate inflation, 
also adjust down wards to satisfy the tax 
rate hence the fiscal theory of price level. 
Output 
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 could also adjust down wards 

but because its adjustment down ward 
would have resulted less bonds held by the 
public due a contractionary fiscal policy 
stance price would fall due to less a fall in 
aggregate demand.  

The theoretical framework proposed by 
Sargent and Wallace (1981) and Woodford 
(1996, 1998, and 2001) fiscal theory of price 
level overlap in the case of the weak form 
of the fiscal theory of the price level. 



C E N T R A L  B A N K  O F  E S WAT I N I    |     R E S E A R C H  B U L L E T I N  V O L U M E  4

38 Central Bank Of Eswatini © 2020

3.2  Empirical Literature Review     
Chibi et al (2019) identify four approaches 
to evaluating the interaction between 
monetary and fiscal policy. They employ 
a VAR model in for the period 1963-2017 
by proposing a reaction function between 
fiscal and monetary policies and find 
out the validity of fiscal theory of price 
determination which states that changes 
in prices are driven by fiscal policy. The 
later employ Autoregressive Distributed Lag 
model to estimate the reaction function 
and discover a fiscal policy for Algeria that 
is not reactive to monetary policy. A State-
space model with Markov-switching finally 
determines that monetary and fiscal policy 
are counteractive. Under the VAR model, 
they find a negative relationship between 
the fiscal balance and government liabilities 
suggesting the existence of that fiscal policy 
drive the price levels by increasing money 
supply through government liabilities. The 
results are premised on the assumption 
made by Sargent and Wallace (1986) of a 
monetarist economy where the monetary 
base as influenced by government liabilities 
in Chibi et al (2019) that the monetary base 
determines inflation. It would be worth it 
including inflation in the model to test the 
validity of this assumption and the nature 
of the price formation; that is whether 
current price formation depend on the 
current monetary policy stance or future 
monetary policy stance. Chibi discusses four 
approaches to examining the interaction 
between fiscal and monetary policy.  
    
Firstly, it is the fiscal theory of price 
level, where the desirable goal of price 
stability and how much of it is required 
cannot be attained by only a powerful 
and independent central bank through 
an appropriate monetary policy. An 
appropriate fiscal policy is also required to 
attain price stability hence the reference 
to it as fiscal theory of the price level by 
Woodford (1995). The monetarist doctrine 
also acknowledges that there has to be 

a certain level of coordination between 
monetary and fiscal policy. Shabben R, 
(2018) tests for fiscal dominance in Parkistan 
using a structural VAR. The author assesses 
the linkages between the primary deficit 
and public sector liabilities as proposed 
by Fratianni and Spinelli (2001) and Xiong 
(2012). The authors finds out that a one 
standard deviation shock to the primary 
deficit leads to a contemporaneous increase 
in the primary liabilities by 0.31 per cent 
from 1997 to 2016 and are sustained in 
the first and second year.  Fratianni and 
Spinelli (2001) found the existence of fiscal 
dominance in Italy, the extent to which 
government deficits condition the growth of 
the money supply. They found the existence 
of fiscal dominance initially in the 1930s and 
subsequently in the 1970s. Sanusi.K. A and 
Akinlo A. E (2016) employ a bivariate SVAR 
for the period 1986-2013 for Nigeria using 
base money and the budget deficit. They 
find that shocks in the fiscal budget deficit 
do not significantly influence base money 
hence the absence of fiscal dominance.   
 
Secondly, the hypothesis of time varying 
regime changes (accommodative and 
counteractive) and the nature of 
the interactions (i.e., substitutes or 
complements) between monetary and 
fiscal policies is considered. Studies using 
this kind of approach mostly employ the 
Markov-switching models to determine 
fiscal dominance under different fiscal 
and monetary policy interaction regimes 
(accommodative and counteractive) and 
the manner of interaction (substitutive or 
complimentary).  

The third approach analysis fiscal dominance 
in the context of a government budget 
constraint.  Automatic stabilizers that 
are used under a progressive tax  system  
are harnessed to interact with  monetary  
policy  based  on  the  rules that takes public 
spending into account. Most authors that 
approach fiscal dominance analysis from 
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this perspective use the new Keynesian 
dynamic stochastic general equilibrium 
model (DSGE).

The fourth approach uses the game 
theoretic tools and considers monetary and 
fiscal policy as playing a game against each 
other where each party sought to attain an 
equilibrium position. The fiscal authorities 
on the one hand would prefer increases in 
output at the expense of higher prices. The 
monetary authorities on the other hand 
would direct their policies to enhancing 
price stability probably at the expense 
of higher economic growth. Both parties 
would take into consideration the action 
of the other party therefore reacting in 
the process of optimising their respective 
policy objectives. 

The results show that there is a negative 
correlation between fiscal balances and 
government liability substantiating the 
validity of the fiscal theory of the price level 
determination, which states that changes 
in prices are driven by fiscal policies. Price 
level adjusts to equilibrium private sector 
wealth and government solvency.

Sanusi and Akinlo (2016) investigates the 
presence of fiscal dominance in Nigeria 
during the period of 1986 – 2013 using 
a structural VAR analysis using annual 
secondary data from the Central Bank of 
Nigeria Statistical Bulletin. The results 
show that shocks to the fiscal deficit of 
government does not drive the growth in 
the monetary base.  They further discover 
that there is no causality running from fiscal 
deficit to growth of the monetary base 
and conclude that there is no evidence of 
fiscal dominance in Nigeria during the study 
period. 

Shaheen (2018) tests for the fiscal dominance 
hypothesis for Pakistan through a bivariate 
structural vector auto regression (SVAR) for 
the period 1977 - 2016. The study uses real 
primary deficit (non-interest government 
expenditure minus total revenues) and real 
primary liabilities (sum of monetary base 
and domestic public debt) as indicators of 
fiscal and monetary policy respectively. A 
Structural Vector Auto Regression (SVAR) is 
employed for the periods (1977-1986, 1987-
1997, 1998-2008, and 2019-2016). The study 
finds the presence of fiscal dominance for 
the entire sample period and the sub period 
from 1987-2008. Fiscal dominance is found 
to be significant in the elected regimes 
and insignificant in military regimes. This 
suggests increased autonomy of central 
bank to achieve long-term price stability 
and reduced administration costs to ensure 
efficient democratic regime in Pakistan. 

4. DATA DESCRIPTION AND ANALYSIS
 
The data is analysed to determine if the 
methodology used is appropriate. Annual 
data has been sourced from the Central 
Bank of Eswatini quarterly bulletin. The 
period of analysis spans from 1988 to 2018 
due to non-reliability of part of the 1980s 
because of the manner in which the data 
was reported then. The variables to be used 
in the model as derived from the literature 
review (Chibi et al (2019) Shaheen (2018) 
and; fiscal deficit as a per cent of GDP 
(FD_GDP), government stocks and bonds 
held by the central bank (G_SB_GDP), total 
government stock and bonds (T_G_GDP) 
(Chibi et al (2019)), monetary base as a per 
cent of GDP (MB_GDP) Sanusi and Akinlo 
(2016) and the inflation rate (INFL).
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Figure 3. Model Variables 
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The data are tested for stationarity using the augmented dicky-fuller test and the results 
are; 

Table 2: Unit Root Test

Variables Levels
Non intercept Trend+

intercept Decision
FD_GDP -2.81*** -3.18** -5.05*** I(0)
G_SB_CB_GDP -2.52** -2.88* -2.99 Non-stationary
INFL -1.46 -3.06** -4.41*** I(0)
MB_GDP -0.62 -2.03 -2.40 Non-stationary
T_SB_GDP -3.97 3.16** 1.06 stationary
variables First Difference

Non intercept Trend+
intercept Decision
FD_GDP - - - I(0)
G_SB_CB_GDP -5.35*** -5.25*** 5.15*** I(1)
INFL - - - I(0)
MB_GDP -4.72*** -4.67*** -5.07*** I(1)
T_SB_GDP -2.13** 2.56** -3.48* Non-stationary
Variables Second Difference

Non intercept Trend+ intercept Decision
FD_GDP - - - I(0)
G_SB_CB_GDP - - - I(1)
INFL - - - I(0)
MB_GDP - - - I(1)
T_SB_GDP -7.15*** -7.14*** -7.16*** I(2)

Levels of significance *** 1%, **5% and *10%.

The variables are unit root tests results are 
mixed the short-run model of the variables 
cannot be estimated.  Johansen (1988) 
developed the cointegration tests to test 
for the cointegrating relations among the 
variables to the case where none of the 

series has a unit root and a stationary VAR 
may be specified in terms of the levels 
of all of the series In other words, the 
method allows you to estimate the long-run 
parameters or equilibrium in systems with 
unit root variables (Rao, 2007).
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Table 3: Cointegration Tests 

Unrestricted Cointegration Rank Value Test (Trace)
Hypothesized 
No. of CE(s)

Eigenvalue Statistic 
Trace

0.05
Critical Value

Prob.**

None* 0.762795 72.91887 47.85613 0.0001

At most 1* 0.396400 31.19278 29.79707 0.0343

At most 2* 0.282975 16.55233 15.49471 0.0345

At most 3* 0.211896 6.905635 3.841466 0.0086

Unrestricted Cointegration Rank Value Test (Maximum Eigenvalue)

Hypothesized 
No. of CE(s)

Eigenvalue Max-Eigen
Statistic

0.05
Critical Value

Prob.**

None* 0.762795 72.91887 47.85613 0.0001

At most 1 0.396400 31.19278 29.79707 0.3149

At most 2 0.282975 16.55233 15.49471 0.2362

At most 3* 0.211896 6.905635 3.841466 0.

The trace and Max-eigenvalue test show that 
there are 4 and 1 cointegrating relationships 
at 0.05 level of significance. The vector 
auto regression model can therefore be 
estimated as the cointegrating relationship 
show that the error term are I (0).   

4. METHODOLOGY AND MODEL 
SPECIFICATION  

4.1. Methodology
The introduction of the new empirical 
techniques the vector auto regressions (VAR, 
SVAR and FVAR) have improved the analysis 
of fiscal policy and contributed widely to 
literature on testing the hypothesis of fiscal 
as explained by the effect of the budget 
deficit on developments in the monetary 
base (Chibi et al (2019) and Sanusi and 
Ankinlo (2016)).  Based on the broad 
use of vector auto regression analysis in 
fiscal policy analysis and their effect on 
the monetary base and the formal test of 
fiscal dominance as proposed by Fratianni 
and Spinnelli (2001) and Xiong (2012) is 
adopted in this paper. Chibi et al (2019) and 
Sanusi and Ankinlo (2016) follow the same 
approach.   

The present study on fiscal dominance in 
eSwatini will employ the first approach 
suggested by Chibi et al (2019) where most 
of the studies under this approach employ 
the SVAR. The study covers the period 1988 
to 2018. The variables will first be tested 
for stationarity, if they are stationary, and 
if they are integrated of the same order 
then both the short run and long run can be 
estimated but if they are not Johansen, S 
(1998) suggests that the variables are tested 
for cointegration. The tests determines 
if there is a cointegrating vector of the 
variables that yields a stationary process, 
integrated of order 0, I(0). If there is a 
cointegrating vector then a long run can be 
estimated. 

The VAR model to be estimated can be 
expressed as follows:
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covers the period 1988 to 2018. The variables will first be tested for stationarity, if they are 

stationary, and if they are integrated of the same order then both the short run and long run 

can be estimated but if they are not Johansen, S (1998) suggests that the variables are tested 

for cointegration. The tests determines if there is a cointegrating vector of the variables that 

yields a stationary process, integrated of order 0, I(0). If there is a cointegrating vector then a 

long run can be estimated.  

The VAR model to be estimated can be expressed as follows:  

[
1 𝑏𝑏12 ⋯ 𝑏𝑏1𝑛𝑛
𝑏𝑏21 1 … 𝑏𝑏2𝑛𝑛

⋮ ⋮ 1 ⋮
𝑏𝑏𝑛𝑛1 𝑏𝑏𝑛𝑛2 … 1

] [
𝑋𝑋1
𝑋𝑋2
⋮

𝑋𝑋𝑛𝑛

]=[
𝑏𝑏10
𝑏𝑏20
⋮

𝑏𝑏𝑛𝑛0

]+[
𝛾𝛾11 𝛾𝛾12 ⋯ 𝛾𝛾1𝑛𝑛
𝛾𝛾21 𝛾𝛾22 … 𝛾𝛾2𝑛𝑛

⋮ ⋮ ⋮ ⋮
𝛾𝛾𝑛𝑛1 𝛾𝛾𝑛𝑛2 … 𝛾𝛾𝑛𝑛𝑛𝑛

]+

[
 
 
 
 
 
 𝑋𝑋1𝑡𝑡−1 𝑋𝑋1𝑡𝑡−1 … 𝑋𝑋1𝑡𝑡−1

𝑋𝑋1𝑡𝑡−2 𝑋𝑋1𝑡𝑡−2 ⋯ 𝑋𝑋1𝑡𝑡−2
⋮ ⋮ ⋮ ⋮

𝑋𝑋4𝑡𝑡−1 𝑋𝑋4𝑡𝑡−1 𝑋𝑋4𝑡𝑡−1 𝑋𝑋4𝑡𝑡−1
𝑋𝑋4𝑡𝑡−2 𝑋𝑋4𝑡𝑡−2 𝑋𝑋4𝑡𝑡−2 𝑋𝑋4𝑡𝑡−2

⋮ ⋮ ⋮ ⋮
𝑋𝑋𝑛𝑛𝑡𝑡−𝑝𝑝 𝑋𝑋𝑛𝑛𝑡𝑡−𝑝𝑝 … 𝑋𝑋𝑛𝑛𝑡𝑡−𝑝𝑝 ]

 
 
 
 
 
 

+

[
Ԑ𝑋𝑋1𝑡𝑡
Ԑ𝑋𝑋2𝑡𝑡

⋮
Ԑ𝑋𝑋𝑛𝑛𝑡𝑡

]………….( 8) 

Where 𝑏𝑏 and 𝛾𝛾 are coefficients, Ԑ is a white noise shock, 𝑋𝑋1 to 𝑋𝑋𝑛𝑛 are the different variables in 

the model and 𝑋𝑋1𝑡𝑡−1 to 𝑋𝑋𝑛𝑛𝑡𝑡−𝑝𝑝 is the lag length structure determined by the Sequential modified 

likelihood ratio (LR), Akaike Selection Criterion (AIC) or the Schwarz information criterion (SC) 

and Hannan-Quinn information criterion (HQ) in e-views. The structure of the system allows 

the allows the variables 𝑋𝑋1 to 𝑋𝑋2 to have contemporaneous effects on each other through matrix 

B; where; 

𝑩𝑩= [
1 𝑏𝑏12 ⋯ 𝑏𝑏1𝑛𝑛
𝑏𝑏21 1 … 𝑏𝑏2𝑛𝑛

⋮ ⋮ 1 ⋮
𝑏𝑏𝑛𝑛1 𝑏𝑏𝑛𝑛2 … 1

]…………………….(9) 

The structure of the VAR in equation 8.can be transformed into a standard VAR model by pre-

multiplying  𝑩𝑩−1 on both sides of equation… 

𝐵𝐵−1𝐵𝐵 [
𝑋𝑋1
𝑋𝑋2
⋮

𝑋𝑋𝑛𝑛

] = 𝐵𝐵−1 [
𝑏𝑏10
𝑏𝑏20
⋮

𝑏𝑏𝑛𝑛0

] + 𝐵𝐵−1 [
1 𝛾𝛾12 ⋯ 𝛾𝛾1𝑛𝑛
𝛾𝛾21 1 … 𝛾𝛾2𝑛𝑛

⋮ ⋮ 1 ⋮
𝛾𝛾𝑛𝑛1 𝛾𝛾𝑛𝑛2 … 1

] [
𝑋𝑋1𝑡𝑡−1
𝑋𝑋1𝑡𝑡−2

⋮
𝑋𝑋𝑛𝑛𝑡𝑡−𝑝𝑝

] + 𝐵𝐵−1 [
Ԑ𝑋𝑋1𝑡𝑡
Ԑ𝑋𝑋2𝑡𝑡

⋮
Ԑ𝑋𝑋𝑛𝑛𝑡𝑡

]… ( 10 ) 
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Where b and γ are coefficients, ε is a white 
noise shock,  X1  to Xn are the different 

variables in the model and 
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B; where; 

𝑩𝑩= [
1 𝑏𝑏12 ⋯ 𝑏𝑏1𝑛𝑛
𝑏𝑏21 1 … 𝑏𝑏2𝑛𝑛

⋮ ⋮ 1 ⋮
𝑏𝑏𝑛𝑛1 𝑏𝑏𝑛𝑛2 … 1

]…………………….(9) 

The structure of the VAR in equation 8.can be transformed into a standard VAR model by pre-

multiplying  𝑩𝑩−1 on both sides of equation… 

𝐵𝐵−1𝐵𝐵 [
𝑋𝑋1
𝑋𝑋2
⋮

𝑋𝑋𝑛𝑛

] = 𝐵𝐵−1 [
𝑏𝑏10
𝑏𝑏20
⋮

𝑏𝑏𝑛𝑛0
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⋮
𝑋𝑋𝑛𝑛𝑡𝑡−𝑝𝑝
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]… ( 10 ) 

  to 
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is the lag length structure determined by 
the Sequential modified likelihood ratio 
(LR), Akaike Selection Criterion (AIC) or 
the Schwarz information criterion (SC) and 
Hannan-Quinn information criterion (HQ) in 
e-views. The structure of the system allows 
the allows the variables X1  to X2 to have 
contemporaneous effects on each other 
through matrix B; where;
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Where 𝑏𝑏 and 𝛾𝛾 are coefficients, Ԑ is a white noise shock, 𝑋𝑋1 to 𝑋𝑋𝑛𝑛 are the different variables in 
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B; where; 
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𝑏𝑏𝑛𝑛1 𝑏𝑏𝑛𝑛2 … 1

]…………………….(9) 

The structure of the VAR in equation 8.can be transformed into a standard VAR model by pre-

multiplying  𝑩𝑩−1 on both sides of equation… 

𝐵𝐵−1𝐵𝐵 [
𝑋𝑋1
𝑋𝑋2
⋮

𝑋𝑋𝑛𝑛

] = 𝐵𝐵−1 [
𝑏𝑏10
𝑏𝑏20
⋮

𝑏𝑏𝑛𝑛0

] + 𝐵𝐵−1 [
1 𝛾𝛾12 ⋯ 𝛾𝛾1𝑛𝑛
𝛾𝛾21 1 … 𝛾𝛾2𝑛𝑛

⋮ ⋮ 1 ⋮
𝛾𝛾𝑛𝑛1 𝛾𝛾𝑛𝑛2 … 1

] [
𝑋𝑋1𝑡𝑡−1
𝑋𝑋1𝑡𝑡−2

⋮
𝑋𝑋𝑛𝑛𝑡𝑡−𝑝𝑝

] + 𝐵𝐵−1 [
Ԑ𝑋𝑋1𝑡𝑡
Ԑ𝑋𝑋2𝑡𝑡

⋮
Ԑ𝑋𝑋𝑛𝑛𝑡𝑡

]… ( 10 ) 

The structure of the VAR in equation 8.can 
be transformed into a standard VAR model 
by pre-multiplying B -1 on both sides of 
equation…
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covers the period 1988 to 2018. The variables will first be tested for stationarity, if they are 

stationary, and if they are integrated of the same order then both the short run and long run 

can be estimated but if they are not Johansen, S (1998) suggests that the variables are tested 

for cointegration. The tests determines if there is a cointegrating vector of the variables that 

yields a stationary process, integrated of order 0, I(0). If there is a cointegrating vector then a 

long run can be estimated.  

The VAR model to be estimated can be expressed as follows:  

[
1 𝑏𝑏12 ⋯ 𝑏𝑏1𝑛𝑛
𝑏𝑏21 1 … 𝑏𝑏2𝑛𝑛

⋮ ⋮ 1 ⋮
𝑏𝑏𝑛𝑛1 𝑏𝑏𝑛𝑛2 … 1

] [
𝑋𝑋1
𝑋𝑋2
⋮

𝑋𝑋𝑛𝑛

]=[
𝑏𝑏10
𝑏𝑏20
⋮

𝑏𝑏𝑛𝑛0

]+[
𝛾𝛾11 𝛾𝛾12 ⋯ 𝛾𝛾1𝑛𝑛
𝛾𝛾21 𝛾𝛾22 … 𝛾𝛾2𝑛𝑛

⋮ ⋮ ⋮ ⋮
𝛾𝛾𝑛𝑛1 𝛾𝛾𝑛𝑛2 … 𝛾𝛾𝑛𝑛𝑛𝑛

]+

[
 
 
 
 
 
 𝑋𝑋1𝑡𝑡−1 𝑋𝑋1𝑡𝑡−1 … 𝑋𝑋1𝑡𝑡−1

𝑋𝑋1𝑡𝑡−2 𝑋𝑋1𝑡𝑡−2 ⋯ 𝑋𝑋1𝑡𝑡−2
⋮ ⋮ ⋮ ⋮

𝑋𝑋4𝑡𝑡−1 𝑋𝑋4𝑡𝑡−1 𝑋𝑋4𝑡𝑡−1 𝑋𝑋4𝑡𝑡−1
𝑋𝑋4𝑡𝑡−2 𝑋𝑋4𝑡𝑡−2 𝑋𝑋4𝑡𝑡−2 𝑋𝑋4𝑡𝑡−2

⋮ ⋮ ⋮ ⋮
𝑋𝑋𝑛𝑛𝑡𝑡−𝑝𝑝 𝑋𝑋𝑛𝑛𝑡𝑡−𝑝𝑝 … 𝑋𝑋𝑛𝑛𝑡𝑡−𝑝𝑝 ]

 
 
 
 
 
 

+

[
Ԑ𝑋𝑋1𝑡𝑡
Ԑ𝑋𝑋2𝑡𝑡

⋮
Ԑ𝑋𝑋𝑛𝑛𝑡𝑡

]………….( 8) 

Where 𝑏𝑏 and 𝛾𝛾 are coefficients, Ԑ is a white noise shock, 𝑋𝑋1 to 𝑋𝑋𝑛𝑛 are the different variables in 

the model and 𝑋𝑋1𝑡𝑡−1 to 𝑋𝑋𝑛𝑛𝑡𝑡−𝑝𝑝 is the lag length structure determined by the Sequential modified 

likelihood ratio (LR), Akaike Selection Criterion (AIC) or the Schwarz information criterion (SC) 

and Hannan-Quinn information criterion (HQ) in e-views. The structure of the system allows 

the allows the variables 𝑋𝑋1 to 𝑋𝑋2 to have contemporaneous effects on each other through matrix 

B; where; 

𝑩𝑩= [
1 𝑏𝑏12 ⋯ 𝑏𝑏1𝑛𝑛
𝑏𝑏21 1 … 𝑏𝑏2𝑛𝑛

⋮ ⋮ 1 ⋮
𝑏𝑏𝑛𝑛1 𝑏𝑏𝑛𝑛2 … 1

]…………………….(9) 

The structure of the VAR in equation 8.can be transformed into a standard VAR model by pre-

multiplying  𝑩𝑩−1 on both sides of equation… 

𝐵𝐵−1𝐵𝐵 [
𝑋𝑋1
𝑋𝑋2
⋮

𝑋𝑋𝑛𝑛

] = 𝐵𝐵−1 [
𝑏𝑏10
𝑏𝑏20
⋮

𝑏𝑏𝑛𝑛0

] + 𝐵𝐵−1 [
1 𝛾𝛾12 ⋯ 𝛾𝛾1𝑛𝑛
𝛾𝛾21 1 … 𝛾𝛾2𝑛𝑛

⋮ ⋮ 1 ⋮
𝛾𝛾𝑛𝑛1 𝛾𝛾𝑛𝑛2 … 1

] [
𝑋𝑋1𝑡𝑡−1
𝑋𝑋1𝑡𝑡−2

⋮
𝑋𝑋𝑛𝑛𝑡𝑡−𝑝𝑝

] + 𝐵𝐵−1 [
Ԑ𝑋𝑋1𝑡𝑡
Ԑ𝑋𝑋2𝑡𝑡

⋮
Ԑ𝑋𝑋𝑛𝑛𝑡𝑡

]… ( 10 ) 
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[
𝑋𝑋1
𝑋𝑋2
⋮

𝑋𝑋𝑛𝑛

] = [
𝑎𝑎10
𝑎𝑎20

⋮
𝑎𝑎𝑛𝑛0

] +  [
𝑎𝑎11 𝑎𝑎12 ⋯ 𝑎𝑎1𝑛𝑛
𝑎𝑎21 𝑎𝑎22 … 𝑎𝑎2𝑛𝑛

⋮ ⋮ ⋮ ⋮
𝑎𝑎𝑛𝑛1 𝑎𝑎𝑛𝑛2 … 𝑎𝑎𝑛𝑛𝑛𝑛

] [
𝑋𝑋1𝑡𝑡−1
𝑋𝑋1𝑡𝑡−2

⋮
𝑋𝑋𝑛𝑛𝑡𝑡−𝑝𝑝

] + 𝑩𝑩−1 [
Ԑ𝑋𝑋1𝑡𝑡
Ԑ𝑋𝑋2𝑡𝑡

⋮
Ԑ𝑋𝑋𝑛𝑛𝑡𝑡

]…………(  11  ) 

The error term in the standard VAR model can be expressed as a linear combination of 

independently distributed shocks to 𝑋𝑋1 to 𝑋𝑋𝑛𝑛 variables of the model.  

[
𝑋𝑋1
𝑋𝑋2
⋮

𝑋𝑋𝑛𝑛

] = [
𝑎𝑎10
𝑎𝑎20

⋮
𝑎𝑎𝑛𝑛0

] +  [
𝑎𝑎11 𝑎𝑎12 ⋯ 𝑎𝑎1𝑛𝑛
𝑎𝑎21 𝑎𝑎22 … 𝑎𝑎2𝑛𝑛

⋮ ⋮ ⋮ ⋮
𝑎𝑎𝑛𝑛1 𝑎𝑎𝑛𝑛2 … 𝑎𝑎𝑛𝑛𝑛𝑛

] [
𝑋𝑋1𝑡𝑡−1
𝑋𝑋1𝑡𝑡−2

⋮
𝑋𝑋𝑛𝑛𝑡𝑡−𝑝𝑝

] +  [
𝑒𝑒𝑋𝑋1𝑡𝑡
𝑒𝑒𝑋𝑋2𝑡𝑡

⋮
𝑒𝑒𝑋𝑋𝑛𝑛𝑡𝑡

]…….(12) 

 [
𝑒𝑒𝑋𝑋1𝑡𝑡
𝑒𝑒𝑋𝑋2𝑡𝑡

⋮
𝑒𝑒𝑋𝑋𝑛𝑛𝑡𝑡

] = 𝑩𝑩−1 [
Ԑ𝑋𝑋1𝑡𝑡
Ԑ𝑋𝑋2𝑡𝑡

⋮
Ԑ𝑋𝑋𝑛𝑛𝑡𝑡

]…………….( 13 ) 

In equation 13 is imposed of both short and long run restriction. According to the Granger 

Representation Theorem (GRT), if a number of variables, such as 𝑋𝑋1 to  𝑋𝑋𝑛𝑛, are cointegrated, 

then there will exist an ECM relating these variables and vice versa. 

 

4.2. Model Specification  

The VAR model is tested for lag length to specify the model using. Then the short run can 

compactly be expressed as follows:  

ɛ𝑡𝑡  = 𝐴𝐴−1𝐵𝐵Ԑ𝑥𝑥𝑛𝑛𝑡𝑡…………………………………… (14) 

and the long run compactly expressed as: 

𝑦𝑦𝑡𝑡 = [𝐼𝐼 − 𝐴𝐴−1𝐶𝐶(𝐿𝐿)]−1𝐴𝐴−1𝐵𝐵𝐵𝐵𝑡𝑡…………….... ( 15 ) 

Where  

C= [𝐼𝐼 − 𝐴𝐴−1𝐶𝐶(𝐿𝐿)]−1𝐴𝐴−1𝐵𝐵 is the aggregate effect of a shock 𝐵𝐵𝑡𝑡 is given by matrix C. Matrix is 

estimated with the following restrictions: 

VAR 1: Impact of the fiscal deficit on government stocks and bonds advanced to the Central 

bank of Eswatini.  

(i) The two variables (G_SB_GDP and INFL have no long-run effects ,  

(ii) INF shocks have no long-run effect on other variables 

(iii) FD_GDP is unaffected by its any shocks but its own 

The error term in the standard VAR model 
can be expressed as a linear combination of 
independently distributed shocks to X1 to Xn 

variables of the model.
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[
𝑋𝑋1
𝑋𝑋2
⋮

𝑋𝑋𝑛𝑛

] = [
𝑎𝑎10
𝑎𝑎20

⋮
𝑎𝑎𝑛𝑛0

] +  [
𝑎𝑎11 𝑎𝑎12 ⋯ 𝑎𝑎1𝑛𝑛
𝑎𝑎21 𝑎𝑎22 … 𝑎𝑎2𝑛𝑛

⋮ ⋮ ⋮ ⋮
𝑎𝑎𝑛𝑛1 𝑎𝑎𝑛𝑛2 … 𝑎𝑎𝑛𝑛𝑛𝑛

] [
𝑋𝑋1𝑡𝑡−1
𝑋𝑋1𝑡𝑡−2

⋮
𝑋𝑋𝑛𝑛𝑡𝑡−𝑝𝑝

] + 𝑩𝑩−1 [
Ԑ𝑋𝑋1𝑡𝑡
Ԑ𝑋𝑋2𝑡𝑡

⋮
Ԑ𝑋𝑋𝑛𝑛𝑡𝑡

]…………(  11  ) 

The error term in the standard VAR model can be expressed as a linear combination of 

independently distributed shocks to 𝑋𝑋1 to 𝑋𝑋𝑛𝑛 variables of the model.  

[
𝑋𝑋1
𝑋𝑋2
⋮

𝑋𝑋𝑛𝑛

] = [
𝑎𝑎10
𝑎𝑎20

⋮
𝑎𝑎𝑛𝑛0

] +  [
𝑎𝑎11 𝑎𝑎12 ⋯ 𝑎𝑎1𝑛𝑛
𝑎𝑎21 𝑎𝑎22 … 𝑎𝑎2𝑛𝑛

⋮ ⋮ ⋮ ⋮
𝑎𝑎𝑛𝑛1 𝑎𝑎𝑛𝑛2 … 𝑎𝑎𝑛𝑛𝑛𝑛

] [
𝑋𝑋1𝑡𝑡−1
𝑋𝑋1𝑡𝑡−2

⋮
𝑋𝑋𝑛𝑛𝑡𝑡−𝑝𝑝

] +  [
𝑒𝑒𝑋𝑋1𝑡𝑡
𝑒𝑒𝑋𝑋2𝑡𝑡

⋮
𝑒𝑒𝑋𝑋𝑛𝑛𝑡𝑡

]…….(12) 

 [
𝑒𝑒𝑋𝑋1𝑡𝑡
𝑒𝑒𝑋𝑋2𝑡𝑡

⋮
𝑒𝑒𝑋𝑋𝑛𝑛𝑡𝑡

] = 𝑩𝑩−1 [
Ԑ𝑋𝑋1𝑡𝑡
Ԑ𝑋𝑋2𝑡𝑡

⋮
Ԑ𝑋𝑋𝑛𝑛𝑡𝑡

]…………….( 13 ) 

In equation 13 is imposed of both short and long run restriction. According to the Granger 

Representation Theorem (GRT), if a number of variables, such as 𝑋𝑋1 to  𝑋𝑋𝑛𝑛, are cointegrated, 

then there will exist an ECM relating these variables and vice versa. 

 

4.2. Model Specification  

The VAR model is tested for lag length to specify the model using. Then the short run can 

compactly be expressed as follows:  

ɛ𝑡𝑡  = 𝐴𝐴−1𝐵𝐵Ԑ𝑥𝑥𝑛𝑛𝑡𝑡…………………………………… (14) 

and the long run compactly expressed as: 

𝑦𝑦𝑡𝑡 = [𝐼𝐼 − 𝐴𝐴−1𝐶𝐶(𝐿𝐿)]−1𝐴𝐴−1𝐵𝐵𝐵𝐵𝑡𝑡…………….... ( 15 ) 

Where  

C= [𝐼𝐼 − 𝐴𝐴−1𝐶𝐶(𝐿𝐿)]−1𝐴𝐴−1𝐵𝐵 is the aggregate effect of a shock 𝐵𝐵𝑡𝑡 is given by matrix C. Matrix is 

estimated with the following restrictions: 

VAR 1: Impact of the fiscal deficit on government stocks and bonds advanced to the Central 

bank of Eswatini.  

(i) The two variables (G_SB_GDP and INFL have no long-run effects ,  

(ii) INF shocks have no long-run effect on other variables 

(iii) FD_GDP is unaffected by its any shocks but its own 

In equation 13 is imposed of both short 
and long run restriction. According to the 
Granger Representation Theorem (GRT), if 
a number of variables, such as X1 to  Xn, are 
cointegrated, then there will exist an ECM 
relating these variables and vice versa.

4.2  Model Specification 
The VAR model is tested for lag length to 
specify the model using. Then the short run 
can compactly be expressed as follows: 
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[
𝑋𝑋1
𝑋𝑋2
⋮

𝑋𝑋𝑛𝑛

] = [
𝑎𝑎10
𝑎𝑎20

⋮
𝑎𝑎𝑛𝑛0

] +  [
𝑎𝑎11 𝑎𝑎12 ⋯ 𝑎𝑎1𝑛𝑛
𝑎𝑎21 𝑎𝑎22 … 𝑎𝑎2𝑛𝑛

⋮ ⋮ ⋮ ⋮
𝑎𝑎𝑛𝑛1 𝑎𝑎𝑛𝑛2 … 𝑎𝑎𝑛𝑛𝑛𝑛

] [
𝑋𝑋1𝑡𝑡−1
𝑋𝑋1𝑡𝑡−2

⋮
𝑋𝑋𝑛𝑛𝑡𝑡−𝑝𝑝

] + 𝑩𝑩−1 [
Ԑ𝑋𝑋1𝑡𝑡
Ԑ𝑋𝑋2𝑡𝑡

⋮
Ԑ𝑋𝑋𝑛𝑛𝑡𝑡

]…………(  11  ) 

The error term in the standard VAR model can be expressed as a linear combination of 

independently distributed shocks to 𝑋𝑋1 to 𝑋𝑋𝑛𝑛 variables of the model.  

[
𝑋𝑋1
𝑋𝑋2
⋮

𝑋𝑋𝑛𝑛

] = [
𝑎𝑎10
𝑎𝑎20

⋮
𝑎𝑎𝑛𝑛0

] +  [
𝑎𝑎11 𝑎𝑎12 ⋯ 𝑎𝑎1𝑛𝑛
𝑎𝑎21 𝑎𝑎22 … 𝑎𝑎2𝑛𝑛

⋮ ⋮ ⋮ ⋮
𝑎𝑎𝑛𝑛1 𝑎𝑎𝑛𝑛2 … 𝑎𝑎𝑛𝑛𝑛𝑛

] [
𝑋𝑋1𝑡𝑡−1
𝑋𝑋1𝑡𝑡−2

⋮
𝑋𝑋𝑛𝑛𝑡𝑡−𝑝𝑝

] +  [
𝑒𝑒𝑋𝑋1𝑡𝑡
𝑒𝑒𝑋𝑋2𝑡𝑡

⋮
𝑒𝑒𝑋𝑋𝑛𝑛𝑡𝑡

]…….(12) 

 [
𝑒𝑒𝑋𝑋1𝑡𝑡
𝑒𝑒𝑋𝑋2𝑡𝑡

⋮
𝑒𝑒𝑋𝑋𝑛𝑛𝑡𝑡

] = 𝑩𝑩−1 [
Ԑ𝑋𝑋1𝑡𝑡
Ԑ𝑋𝑋2𝑡𝑡

⋮
Ԑ𝑋𝑋𝑛𝑛𝑡𝑡

]…………….( 13 ) 

In equation 13 is imposed of both short and long run restriction. According to the Granger 

Representation Theorem (GRT), if a number of variables, such as 𝑋𝑋1 to  𝑋𝑋𝑛𝑛, are cointegrated, 

then there will exist an ECM relating these variables and vice versa. 

 

4.2. Model Specification  

The VAR model is tested for lag length to specify the model using. Then the short run can 

compactly be expressed as follows:  

ɛ𝑡𝑡  = 𝐴𝐴−1𝐵𝐵Ԑ𝑥𝑥𝑛𝑛𝑡𝑡…………………………………… (14) 

and the long run compactly expressed as: 

𝑦𝑦𝑡𝑡 = [𝐼𝐼 − 𝐴𝐴−1𝐶𝐶(𝐿𝐿)]−1𝐴𝐴−1𝐵𝐵𝐵𝐵𝑡𝑡…………….... ( 15 ) 

Where  

C= [𝐼𝐼 − 𝐴𝐴−1𝐶𝐶(𝐿𝐿)]−1𝐴𝐴−1𝐵𝐵 is the aggregate effect of a shock 𝐵𝐵𝑡𝑡 is given by matrix C. Matrix is 

estimated with the following restrictions: 

VAR 1: Impact of the fiscal deficit on government stocks and bonds advanced to the Central 

bank of Eswatini.  

(i) The two variables (G_SB_GDP and INFL have no long-run effects ,  

(ii) INF shocks have no long-run effect on other variables 

(iii) FD_GDP is unaffected by its any shocks but its own 

and 

the long run compactly expressed as:
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[
𝑋𝑋1
𝑋𝑋2
⋮

𝑋𝑋𝑛𝑛

] = [
𝑎𝑎10
𝑎𝑎20

⋮
𝑎𝑎𝑛𝑛0

] +  [
𝑎𝑎11 𝑎𝑎12 ⋯ 𝑎𝑎1𝑛𝑛
𝑎𝑎21 𝑎𝑎22 … 𝑎𝑎2𝑛𝑛

⋮ ⋮ ⋮ ⋮
𝑎𝑎𝑛𝑛1 𝑎𝑎𝑛𝑛2 … 𝑎𝑎𝑛𝑛𝑛𝑛

] [
𝑋𝑋1𝑡𝑡−1
𝑋𝑋1𝑡𝑡−2

⋮
𝑋𝑋𝑛𝑛𝑡𝑡−𝑝𝑝

] + 𝑩𝑩−1 [
Ԑ𝑋𝑋1𝑡𝑡
Ԑ𝑋𝑋2𝑡𝑡

⋮
Ԑ𝑋𝑋𝑛𝑛𝑡𝑡

]…………(  11  ) 

The error term in the standard VAR model can be expressed as a linear combination of 

independently distributed shocks to 𝑋𝑋1 to 𝑋𝑋𝑛𝑛 variables of the model.  

[
𝑋𝑋1
𝑋𝑋2
⋮

𝑋𝑋𝑛𝑛

] = [
𝑎𝑎10
𝑎𝑎20

⋮
𝑎𝑎𝑛𝑛0

] +  [
𝑎𝑎11 𝑎𝑎12 ⋯ 𝑎𝑎1𝑛𝑛
𝑎𝑎21 𝑎𝑎22 … 𝑎𝑎2𝑛𝑛

⋮ ⋮ ⋮ ⋮
𝑎𝑎𝑛𝑛1 𝑎𝑎𝑛𝑛2 … 𝑎𝑎𝑛𝑛𝑛𝑛

] [
𝑋𝑋1𝑡𝑡−1
𝑋𝑋1𝑡𝑡−2

⋮
𝑋𝑋𝑛𝑛𝑡𝑡−𝑝𝑝

] +  [
𝑒𝑒𝑋𝑋1𝑡𝑡
𝑒𝑒𝑋𝑋2𝑡𝑡

⋮
𝑒𝑒𝑋𝑋𝑛𝑛𝑡𝑡

]…….(12) 

 [
𝑒𝑒𝑋𝑋1𝑡𝑡
𝑒𝑒𝑋𝑋2𝑡𝑡

⋮
𝑒𝑒𝑋𝑋𝑛𝑛𝑡𝑡
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Ԑ𝑋𝑋2𝑡𝑡

⋮
Ԑ𝑋𝑋𝑛𝑛𝑡𝑡

]…………….( 13 ) 

In equation 13 is imposed of both short and long run restriction. According to the Granger 

Representation Theorem (GRT), if a number of variables, such as 𝑋𝑋1 to  𝑋𝑋𝑛𝑛, are cointegrated, 

then there will exist an ECM relating these variables and vice versa. 

 

4.2. Model Specification  

The VAR model is tested for lag length to specify the model using. Then the short run can 

compactly be expressed as follows:  

ɛ𝑡𝑡  = 𝐴𝐴−1𝐵𝐵Ԑ𝑥𝑥𝑛𝑛𝑡𝑡…………………………………… (14) 

and the long run compactly expressed as: 

𝑦𝑦𝑡𝑡 = [𝐼𝐼 − 𝐴𝐴−1𝐶𝐶(𝐿𝐿)]−1𝐴𝐴−1𝐵𝐵𝐵𝐵𝑡𝑡…………….... ( 15 ) 

Where  

C= [𝐼𝐼 − 𝐴𝐴−1𝐶𝐶(𝐿𝐿)]−1𝐴𝐴−1𝐵𝐵 is the aggregate effect of a shock 𝐵𝐵𝑡𝑡 is given by matrix C. Matrix is 

estimated with the following restrictions: 

VAR 1: Impact of the fiscal deficit on government stocks and bonds advanced to the Central 

bank of Eswatini.  

(i) The two variables (G_SB_GDP and INFL have no long-run effects ,  

(ii) INF shocks have no long-run effect on other variables 

(iii) FD_GDP is unaffected by its any shocks but its own 

Where 
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 is the aggregate 
effect of a shock ut is given by matrix C. 
Matrix is estimated with the following 
restrictions:

VAR 1: Impact of the fiscal deficit on 
government stocks and bonds advanced to 
the Central bank of Eswatini. 
(i) The two variables (G_SB_GDP and INFL 

have no long-run effects , 
(ii) INF shocks have no long-run effect on 

other variables
(iii) FD_GDP is unaffected by its any shocks 

but its own

VAR 2: Impact of fiscal deficit on total 
government stocks and bonds. 
(iv) The two variables (T_G_SB_GDP and 

INFL have no long-run effects , 
(v) INF shocks have no long-run effect on 

other variables
(vi) FD_GDP is unaffected by its any 

shocks but its own.
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VAR 2: Impact of fiscal deficit on total government stocks and bonds.  

(iv) The two variables (T_G_SB_GDP and INFL have no long-run effects ,  

(v) INF shocks have no long-run effect on other variables 

(vi) FD_GDP is unaffected by its any shocks but its own 

 

C= [
𝑁𝑁𝑁𝑁 𝑁𝑁𝑁𝑁 0 𝑁𝑁𝑁𝑁
0 𝑁𝑁𝑁𝑁 0 0
𝑁𝑁𝑁𝑁 𝑁𝑁𝑁𝑁 𝑁𝑁𝑁𝑁 𝑁𝑁𝑁𝑁
0 𝑁𝑁𝑁𝑁 0 𝑁𝑁𝑁𝑁

] 

The VAR is estimated in e-views software. The order of the variables are as follows 

G_SB_CB_GDP, FD_GDP, INFL and MB_GDP and the second VAR model to investigate the linkage 

between total government stocks and bonds (T_G_SB_GDP) and the variables are in the 

following order T_G_SB_GDP, FD_GDP, INFL and MB_GDP The lag length criterion results are as 

follows: 

Table 4: Lag Order Selection   

Lag LogL LR FPE AIC SC HQ 

0 -113.30 NA 0.038 8.09 8.28 8.15 

1 -80.76 53.85 0.012 6.95 7.89* 7.24 

2 -61.19 26.99* 0.010* 6.70* 8.40 7.23* 

  

Most of the criteria select 2 lag lengths namely the sequential modified LR test, the Final 

Prediction Error (FPE), the Akaike Information Criterion (AIC) and the Hannan-Quinn 

Information Criterion (HQ). Only the Schwarz Information Criterion (SC) selects 1 lag length.  

The stability test of the VAR shows that it is stable first specification of total government stocks 

and bonds.    

 

 

 

 

 

 

The VAR is estimated in e-views software. 
The order of the variables are as follows G_
SB_CB_GDP, FD_GDP, INFL and MB_GDP and 
the second VAR model to investigate the 
linkage between total government stocks 
and bonds (T_G_SB_GDP) and the variables 
are in the following order T_G_SB_GDP, 
FD_GDP, INFL and MB_GDP The lag length 
criterion results are as follows:
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Table 4: Lag Order Selection 
 
Lag LogL LR FPE AIC SC HQ

0 -113.30 NA 0.038 8.09 8.28 8.15

1 -80.76 53.85 0.012 6.95 7.89* 7.24

2 -61.19 26.99* 0.010* 6.70* 8.40 7.23*

Most of the criteria select 2 lag lengths 
namely the sequential modified LR test, 
the Final Prediction Error (FPE), the Akaike 
Information Criterion (AIC) and the Hannan-
Quinn Information Criterion (HQ). Only the 

Schwarz Information Criterion (SC) selects 
1 lag length. 

The stability test of the VAR shows that it is 
stable first specification of total government 
stocks and bonds. 

Figure 3: Inverse Roots of AR Characteristic Polynomial
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5.  EMPIRICAL RESULTS 

The first VAR estimation of the impact of the fiscal deficit as a per cent of GDP on total 
government stocks and bonds as a per cent of GDP.  

Figure 5: Response to Cholesky One S.D. Innovation ± 2 S.E.
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The impact of the fiscal deficit as a per cent GDP on government stocks and bonds advanced 
by the Central Bank of Eswatini.
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Figure 6: Response to Cholesky One S.D. Innovation ± 2 S.E. 
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The results shows that there is no impact of 
the total government stocks and bonds as a 
per cent of GDP on but there is a significant 
impact of the fiscal deficit on advances of 
stocks and bonds to government in the third 
period after the shock. The government 
deficit (where the deficit is transformed to 
reflect positive shocks). This is in line with 
Sargent and Wallace (1981) that there is a 
limit to the bonds that the government can 
source from the financial markets because 
of the size of the economy and the price 
of the bonds. When this market becomes 
saturated the government resorts to central 
bank advance to keep solvent.  

6.  CONCLUSION AND 
RECOMMENDATIONS 
There is a need for the government to 
restructure its budget to avoid the Central 
Bank financing of the deficit, which could 
be problematic if perennial even though 
it could be seen to have no impact on the 
monetary base and inflation for now. The 
study shows the presence of the fiscal 
theory of the price level determination as 
price would in without the change in the 
fiscal policy result in higher prices (Chibi et 
al (2019)). The phenomenon could also bring 
doubt the commitment of the Central Bank 
of Eswatini (CBE) to the fixed exchange rate 
system, which acts as an anchor to inflation. 
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Financial Innovation and Money 
Demand in Eswatini

Ntobeko Dlamini4 and Zana Mabuza5 

Abstract

This paper examines the effect of financial 
innovation on money demand in Eswatini 
using quarterly data spanning the period 
1990q1-2018q4. Using the Autoregressive 
Distributed Lagged approach to bound 
testing, the paper determines the long 
run and short run dynamics. Two models 
investigating the stability of the money 
demand equation for Eswatini were 
specified. These models segregate between 
the traditional money demand equation 
and another which considers the ratio of 
M2/M1 to capture the effect of financial 
innovation. The results from the study 
indicated that financial innovation has an 
effect on money demand only in the short run 
than in the long run. The effect of financial 
innovation is also seen in the stability of 
the models where the CUSUMsq for the 
model without financial innovation showed 
instability yet it is stable in the model with 
financial innovation. It will be important 
for the monetary policy authority to 
continue and monitor closely developments 
in financial innovation and their effects 
on the country’s monetary aggregates.  
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1.   INTRODUCTION

In the last few decades, financial innovations 
have aggressively extended usage to finance 
economic activity with sophisticated purpose 
and in the process have made sure that they 
are easily accepted and accessible to all 
market segments. Underscoring the speedy 
growth of these financial innovations has 
been a rapid growth in the global economy, 
globalization, financial liberalization and 
deregulation, the development of new legal 
tools and, most importantly, technological 
progress, especially in this age of integrated 
information systems. Unsurprisingly, the 
emergence of these financial products has 
created nightmares for regulators, who 
have been challenged to streamline these 
innovations into prevailing policy models.

The existence of a stable money demand 
function among world economies continues 
to be a contentious issue with no clear 
functional form especially in the era 
where financial systems have become more 
sophisticated. The relationship between the 
demand for money and financial innovation 
is not only a critical issue to investigate 
among researcher but also important 
for monetary policymaking. It is without 
question that changes in the financial sector 
have taken place at an alarming rate, and 
such change has objectively altered the 
accessibility and reliability of monetary 
aggregates (Hye, 2009). 

While the traditional money demand 
function which links the demand for real 
money balances to the interest rate, real 
income and price level holds, rapid growth 
of new financial innovations is quickly 
becoming a new phenomenon that needs 
to be thoroughly understood in order to 
determine the effect of these innovations 
on the demand for money. Hafer and Kutan 
(2003) in Kasekende and Dunne (2016) posit 
that if such innovations are left unmonitored 
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they could lead to undesirable results being 
produced by policymakers’ decisions. A 
few of the innovations that could change 
the course of the money demand function 
comprise the introduction of the automated 
teller machine (ATM), debit cards, the 
mobile money platforms and Electronic 
funds transfer (EFT).

Several studies (Kasekende and Dunne, 
2016; Hye, 2014; Muruji et al, 2018; 
Mannah-Blankson and Belnye, 2004) have 
attempted to estimate the demand for 
money equation taking into consideration 
the effect of financial innovation indicators 
which by design are unique to each country. 
To a number of countries, it has become 
increasingly essential to study the stability 
of money demand since financial innovation 
can potentially affect the demand for 
money through over-estimation of the 
money demand. Given the existence of 
new financial innovations the world over 
(Eswatini included), it is important to 
reexamine the money demand function to 
determine whether these innovations have 
an effect on money demand in Eswatini or 
not. 

With endless research undertaken globally 
around the effect of financial innovation on 
the traditional money demand function, this 
paper also adds to the existing empirical 
evidence and sheds some light from Eswatini 
perspective. The study determines the 
effect of financial innovation just like other 
existing studies (Mannah-Blankson and 
Belnye, 2004; Bara, Mugano and Le Roux, 
2016; Safdar and Khan, 2013) that consider 
the ratio between M2/M1 as a proxy to 
measure the effect of financial innovation 
on money demand as opposed to using 
unique innovations such as mobile money 
and ATM transactions. The results from this 
study will likely inform policy makers and 
guide monetary policy decision making in 
Eswatini. 

The rest of the paper is structured as follows. 
Section 2 presents the review of empirical 
and theoretical literature followed by 
Section 3 which presents the Methodology 
and Model Specification.  Section 4 are the 
results and discussions, and Section 5 is the 
conclusions and policy recommendations. 

2.  EMPIRICAL REVIEW

Empirical research has over the years 
brought up the necessity of including 
financial innovation as a determinant of 
money demand, laying out the role of 
financial innovation in money demand. This 
development came about as changes in the 
financial sector and banking reforms, which 
were due to liberalization and innovation, led 
to the consideration of financial innovation 
as having a significant impact on money 
demand (Malik and Aslam, 2010). Money 
demand depicts the relationship between 
the quantity of money in circulation, the 
volumes of transactions and price. Money 
demand determinants include income and 
interest rates (Dunne and Kasekende, 2016). 
A range of theories exist to link money 
demand and financial innovation, both in 
developed and developing economies.

The improvement in efficiency of financial 
transactions through the introduction 
of modernized products and improve 
information technology led to the 
development in the Pakistan’s banking 
system, hence financial innovation. This 
growth in financial innovation necessitated 
the inclusion of financial innovation as an 
important factor of money demand.  Malik 
and Aslam (2010) studied the effect of 
financial innovations on demand for money 
in Pakistan. Employing the ARDL approach, 
the study found a positive relationship 
between the financial innovation, proxied 
as a ratio of M2/M1, and money demand, 
estimated by M2.
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Research carried out on Ghana (Mannah-
Blankson and Belnye, 2004), found that 
not only income, inflation and exchange 
rate, have an impact on the demand for 
real money balances, but also financial 
innovation, was found exerting positive 
influence on the demand for money in the 
long-run. When studying the impact, the 
authors decided to employ both real broad 
money (M2) and real narrow money (M1) as 
dependent variables in their estimations.  In 
this particular case, the study looked how 
the Financial Sector Adjustment Program 
introduced in 1987, resembling financial 
innovation in Ghana,    impacted on money 
demand.  Adding on to this financial 
system, the study also used the ratio of 
broad money to narrow money (M2/M1) as 
another proxy of financial innovation. The 
study found that financial innovation led 
to an increase in the demand for narrow 
money (M1) and a decrease in the demand 
for broad money (M2) whilst the stability 
test results indicated that while financial 
innovation in Ghana was growing, both M1 
and M2 were stable. The results imply that 
financial innovation is an important variable 
in money demand estimation.

Apere (2017) appraised the implications 
of financial innovation on money demand 
in Nigeria for a 35 year period. Selecting 
real M2 as a money demand variable and 
employing the Vector Autoregressive (VAR) 
model, the results of the model imply 
that financial innovation, as an important 
determinant of money demand in Nigeria, 
affects money demand negatively. The 
explanation is that, the shifting of 
preferences for money handlers from the 
use of liquid assets to less liquid assets, 
decreased the demand for money in Nigeria 
over the period 1981-2016. Therefore, 
according to the study, financial innovation 
was found to having little influence on 
money demand, compared to the influence 
exerted by income and interest rate which 

the study also uses as other determinants of 
money demand. 

Regionally, financial innovation also counts 
as an important explanatory variable of 
money demand (real M1) in developing 
countries, Sub-Saharan Africa. Dunne and 
Kasekende (2016) confirmed this when 
conducting a study on financial innovation 
and money demand for the Sub-Saharan 
countries. Studying data for 34 countries, 
the researchers found that, between 1980 
and 2013, there is a negative relationship 
between financial innovation and money 
demand in the region. The implication of 
this result was that, one cannot explain 
money demand in Sub-Saharan Africa 
without considering financial innovation due 
to its crucial role. The study concluded that 
studying the behavior these two variables in 
relation to one another, is important given 
the implications they have on future policy 
design. 

The estimation of the impact on financial 
innovation on money demand may be seen 
from different aspects. One could be an 
impact on more liquid assets (M1) and the 
other on less liquid assets (M2). These two 
dimensions then influences the choice of 
proxies for financial innovation due to the 
different impact on money demand. For 
example, cash card based transactions 
(ATM, Debit cards) reduces the demand 
for cash, prompting a shift from more 
liquid assets to less quid assets whilst 
mobile network money products, due their 
efficiency, increases the demand for money 
without necessarily causing any shift from 
more liquid assets to less liquid assets 
(Dunne and Kasekende, 2016). Different 
studies use various variables as proxy for 
financial innovation; (Mannah-Blankson and 
Belnye, 2004; Bara, Mugano and Le Roux, 
2016; Safdar and Khan, 2013); Dunne and 
Kasekende (2016)) all used M2/M1 ratio. 
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While others use ATM transactions, mobile 
money transactions (Safdar and Khan, 2014; 
Kasekende and Nikoliadon, 2018).

2.1  Financial Innovation in Eswatini 
The financial landscape in Eswatini like all 
countries in the region has transitioned 
from the traditional stone-age type to 
align with the new technologies that the 
world-banking systems have embraced 
over the years. The introduction and the 
use of more efficient ways of transacting 
saw an increase generally in the number of 
cash transactions between individuals and 
businesses. For example, commercial banks 
and mobile phone network providers have 
over the years in the country introduced 
some innovation in the financial sector. 
Commercial banks brought in the Auto Teller 
Machines (ATMs) that have recorded over 11 
million transactions (both withdrawals and 
deposits) in 2018.  The innovation of cash 
card payments also reached the country 
and gained much popularity in consumers 
with volumes of transactions increasing 
from just below half a million transactions 
to over 4 million in 2018. Mobile phone 
network providers on the other hand 
introduced mobile phone money transfers, 
first introduced in 2011 and held over 
600,000 subscribers in 2018.

This kind of switch from cash based payments 
sees paper money slowly being replaced by 
electronic transfers which is rapidly used 
to pay for goods and services at any point 
of service. In light of these developments 
central banks are left to identify the 
potential threats and opportunities as these 
changes in the economy may cause shifts 
in the parameters of the money demand 
function over time, making a mispecified 
money demand equation (Kasekende and 
Nikoliadou, 2018). Therefore, unstable 
money demand function as, consequently 
affects the conduct of monetary policy 
framework in the country and therefore 
needs to be reviewed.

3.  THEORETICAL MODEL 
  
The theoretical narrative advanced by 
Friedman (1956) posits that aggregate 
demand for real balances can be expressed 
as a function of a scale variable (income, 
wealth), own rate of return on money and 
variable that relate to the opportunity cost 
of holding money (inflation rate). Following 
the theoretical relationship advanced, 
we assume the following functional 
specification of money demand;
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𝑴𝑴𝒅𝒅

𝑷𝑷 = 𝒇𝒇(𝒀𝒀,𝑹𝑹)…………………………………………………………………………… . . (𝟏𝟏) 

Where 

CENTRAL BANK OF ESWATINI       |     RESEARCH BULLETIN VOLUME 4 
 

CENTRAL BANK OF ESWATINI © 2020 65 

 

Where 𝑀𝑀𝑑𝑑

𝑃𝑃  denotes real money balances, Md is the nominal demand for money, P is the price 

level prevailing in the economy denoted as the consumer price index, Y is the real income 

represented by the gross domestic product (GDP) or GDP per capita, R which represents the 

opportunity cost of holding money is inflation rate. The model (in log-linear form) specifying 

money demand is expressed as follows; 

 

𝑳𝑳𝑳𝑳𝑳𝑳𝑳𝑳𝑳𝑳𝒕𝒕 = 𝜷𝜷𝟎𝟎 + 𝜷𝜷𝑳𝑳𝑳𝑳𝑳𝑳𝑳𝑳𝑳𝑳𝑳𝑳𝑳𝑳𝑳𝑳𝒕𝒕 + 𝜷𝜷𝟐𝟐𝑳𝑳𝑳𝑳𝑳𝑳𝑳𝑳𝑳𝑳𝑳𝑳𝒕𝒕 + 𝜷𝜷𝟑𝟑𝑻𝑻𝑻𝑻𝑳𝑳𝑳𝑳𝑳𝑳𝒕𝒕 + 𝜷𝜷𝟒𝟒𝑬𝑬𝑬𝑬𝑳𝑳 + 𝝁𝝁𝒕𝒕 … … (𝟐𝟐) 

Where 𝑳𝑳𝑳𝑳𝒕𝒕 denotes real money balances expressed as narrow money (M1), which is the sum of 

currency outside banks and demand deposits other than those of the central government. 

Following Kasekende (2016), the study also considers M1 because it best captures the money 

demand component by all individuals in a country easily and the fact that it is the most 

considered component by less developed countries. Real gross domestic product (RGDP) which 

is a scale variable that proxy’s economic activity is also considered. CPI, TBILL and EXR is the 

consumer price index, Treasury bill rate and exchange rate respectively.  

In line with Malik and Aslam (2010), Alih et al (2018) and Kasekende (2016), we add on to the 

standard money demand specification above a variable that captures the effect of financial 

innovation on money demand in Eswatini. In order to examine the stability of the standard 

money demand function, the following equation encompassing an indicator of financial 

innovation, will be estimated; 
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+  𝝁𝝁𝒕𝒕 … … … … … … … … … … … … … … … … … … … … … … … … … … … … … (𝟑𝟑) 

Different studies depending on the availability of the data, have used a set of varying indicators 

to capture the effect of financial innovations on money demand. This is because financial 

innovation, as the variable of interest, is difficult to measure. Due to the absence of any direct 

measure of financial innovation in the country, the study also takes a similar approach and 

employs the use of the ratio of M2/M1 to depict the impact of financial innovation on money 

demand in Eswatini. In justifying the use of the proxy, Mannah-Blankson and Belnye (2004) 

suggest that the increasing use of simple innovations such as cash cards could lead to reduction 

in cash holdings by individuals. Kasekende and Dune (2016) also employed a similar proxy for 
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of financial innovation on money demand in 
Eswatini. In order to examine the stability 
of the standard money demand function, 
the following equation encompassing an 
indicator of financial innovation, will be 
estimated;
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Different studies depending on the availability of the data, have used a set of varying indicators 

to capture the effect of financial innovations on money demand. This is because financial 

innovation, as the variable of interest, is difficult to measure. Due to the absence of any direct 

measure of financial innovation in the country, the study also takes a similar approach and 

employs the use of the ratio of M2/M1 to depict the impact of financial innovation on money 

demand in Eswatini. In justifying the use of the proxy, Mannah-Blankson and Belnye (2004) 

suggest that the increasing use of simple innovations such as cash cards could lead to reduction 

in cash holdings by individuals. Kasekende and Dune (2016) also employed a similar proxy for 

Different studies depending on the 
availability of the data, have used a set of 
varying indicators to capture the effect of 
financial innovations on money demand. 
This is because financial innovation, as the 
variable of interest, is difficult to measure. 
Due to the absence of any direct measure 
of financial innovation in the country, the 
study also takes a similar approach and 
employs the use of the ratio of M2/M1 to 
depict the impact of financial innovation 
on money demand in Eswatini. In justifying 
the use of the proxy, Mannah-Blankson and 
Belnye (2004) suggest that the increasing 
use of simple innovations such as cash cards 
could lead to reduction in cash holdings by 
individuals. Kasekende and Dune (2016) 
also employed a similar proxy for financial 
innovation and point out that as financial 
innovations grow, individuals tend to move 
away from more liquid assets (M1) to less 
liquid assets (M2). 

3.1  The Autoregressive Distributed Lag 
(ARDL) Model

In order to examine the effect of financial 
innovation on the country’s money 
demand equation, Pesaran et al. (2001) 
autoregressive distributed Lag (ARDL) 
bounds approach is employed. The ARDL 
model by Pesaran et al. (2001) has an 
advantage over the Johansen and Juselius 
rank test in that it is more flexible to both 
I(0) and I(1) order of integration. The model 
is a statistically suited for the determination 
of the cointegration relationship in small 

samples, while allowing different optimal 
lags of variables. While the ARDL method 
to cointegration may not be satisfactory 
in determining stability of the model, 
it further allows for the examination of 
stability of the model (stability tests ) 
through  the cumulative sum of recursive 
residuals (CUSUM) and cumulative sum 
of squares recursive residuals (CUSUMSQ) 
tests after cointegration to  help determine 
the stability of the coefficients (Bahmani-
Oskooee and Gelan, 2009). This is partly 
due to the fact that estimated elasticities 
could remain unstable after cointegration 
of the variables (Kasekende, 2016). 

Equation 3 as an ARDL specification is 
depicted in equation 4 as;
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Where 𝛽𝛽0 represents the intercept, and 𝛾𝛾𝑖𝑖 are short run coefficients, 𝜑𝜑𝑖𝑖 are long run coefficients 

and ∆ is first difference operator while 𝜇𝜇 is the error term. To test for long run cointegration, 

the null hypothesis of no cointegration and alternative hypothesis via the Wald or F-statistics 

test are tested as follows:  

𝐻𝐻0: 𝜑𝜑1 = 𝜑𝜑1 = 𝜑𝜑1 = 𝜑𝜑1= 0  

𝐻𝐻1: 𝜑𝜑1 ≠𝜑𝜑1≠ 𝜑𝜑1 ≠ 𝜑𝜑1 ≠ 0 

Using the Wald or F-statistics test, we compare the generated F-static with the critical values 

generated by Narayan (2005). An F-statistic that lies above the upper critical value signifies 

Where 

CENTRAL BANK OF ESWATINI       |     RESEARCH BULLETIN VOLUME 4 
 

CENTRAL BANK OF ESWATINI © 2020 66 

 

financial innovation and point out that as financial innovations grow, individuals tend to move 

away from more liquid assets (M1) to less liquid assets (M2).  

 

3.1  The Autoregressive Distributed Lag (ARDL) Model 

In order to examine the effect of financial innovation on the country’s money demand equation, 

Pesaran et al. (2001) autoregressive distributed Lag (ARDL) bounds approach is employed. The 

ARDL model by Pesaran et al. (2001) has an advantage over the Johansen and Juselius rank test 

in that it is more flexible to both I(0) and I(1) order of integration. The model is a statistically 

suited for the determination of the cointegration relationship in small samples, while allowing 

different optimal lags of variables. While the ARDL method to cointegration may not be 

satisfactory in determining stability of the model, it further allows for the examination of 

stability of the model (stability tests ) through  the cumulative sum of recursive residuals 

(CUSUM) and cumulative sum of squares recursive residuals (CUSUMSQ) tests after cointegration 

to  help determine the stability of the coefficients (Bahmani-Oskooee and Gelan, 2009). This is 

partly due to the fact that estimated elasticities could remain unstable after cointegration of 

the variables (Kasekende, 2016).  

Equation 3 as an ARDL specification is depicted in equation 4 as; 

𝛥𝛥𝛥𝛥𝛥𝛥𝛥𝛥𝛥𝛥1t = 𝛽𝛽0 +  𝛴𝛴𝑖𝑖=1
𝑝𝑝 𝛾𝛾1 ∆𝛥𝛥𝛥𝛥𝛥𝛥𝛥𝛥1𝑡𝑡−𝑖𝑖 + 𝛴𝛴𝑖𝑖=0

𝑝𝑝 𝛾𝛾2 ∆𝛥𝛥𝛥𝛥𝛥𝛥𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑡𝑡−𝑖𝑖 +  𝛴𝛴𝑖𝑖=0
𝑝𝑝 𝛾𝛾3 ∆𝛥𝛥𝛥𝛥𝛥𝛥𝐶𝐶𝑅𝑅𝐶𝐶𝑡𝑡−𝑖𝑖𝛴𝛴𝑖𝑖=0

𝑝𝑝

+  𝛾𝛾4 ∆𝑙𝑙𝛥𝛥𝛥𝛥𝑇𝑇𝑇𝑇𝐶𝐶𝛥𝛥𝛥𝛥𝑡𝑡−𝑖𝑖 +  𝛴𝛴𝑖𝑖=0
𝑝𝑝 𝛾𝛾5 ∆𝛥𝛥𝛥𝛥𝛥𝛥𝐸𝐸𝐸𝐸𝑅𝑅𝑡𝑡−𝑖𝑖 + 𝛴𝛴𝑖𝑖=0

𝑝𝑝 𝛾𝛾6 ∆𝛥𝛥𝛥𝛥𝛥𝛥𝛥𝛥2/𝛥𝛥1𝑡𝑡−𝑖𝑖

+ 𝜑𝜑1 𝛥𝛥𝛥𝛥𝛥𝛥𝛥𝛥1𝑡𝑡−1 +  𝜑𝜑2 𝛥𝛥𝛥𝛥𝛥𝛥𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑡𝑡−1 +  𝜑𝜑3 𝛥𝛥𝛥𝛥𝛥𝛥𝐶𝐶𝑅𝑅𝐶𝐶𝑡𝑡−1 + 𝜑𝜑4 𝛥𝛥𝛥𝛥𝛥𝛥𝑇𝑇𝑇𝑇𝐶𝐶𝛥𝛥𝛥𝛥𝑡𝑡−1

+  𝜑𝜑5 𝛥𝛥𝛥𝛥𝛥𝛥𝐸𝐸𝐸𝐸𝑅𝑅𝑡𝑡−1 + 𝜑𝜑6 𝛥𝛥𝛥𝛥𝛥𝛥𝛥𝛥2/𝛥𝛥1𝑡𝑡−1 +  𝜇𝜇𝑡𝑡 … … … … … … … … … … … … … … . . . (4) 

 

Where 𝛽𝛽0 represents the intercept, and 𝛾𝛾𝑖𝑖 are short run coefficients, 𝜑𝜑𝑖𝑖 are long run coefficients 

and ∆ is first difference operator while 𝜇𝜇 is the error term. To test for long run cointegration, 

the null hypothesis of no cointegration and alternative hypothesis via the Wald or F-statistics 

test are tested as follows:  

𝐻𝐻0: 𝜑𝜑1 = 𝜑𝜑1 = 𝜑𝜑1 = 𝜑𝜑1= 0  

𝐻𝐻1: 𝜑𝜑1 ≠𝜑𝜑1≠ 𝜑𝜑1 ≠ 𝜑𝜑1 ≠ 0 

Using the Wald or F-statistics test, we compare the generated F-static with the critical values 

generated by Narayan (2005). An F-statistic that lies above the upper critical value signifies 

 represents the intercept, and 

CENTRAL BANK OF ESWATINI       |     RESEARCH BULLETIN VOLUME 4 
 

CENTRAL BANK OF ESWATINI © 2020 66 

 

financial innovation and point out that as financial innovations grow, individuals tend to move 

away from more liquid assets (M1) to less liquid assets (M2).  

 

3.1  The Autoregressive Distributed Lag (ARDL) Model 

In order to examine the effect of financial innovation on the country’s money demand equation, 

Pesaran et al. (2001) autoregressive distributed Lag (ARDL) bounds approach is employed. The 

ARDL model by Pesaran et al. (2001) has an advantage over the Johansen and Juselius rank test 

in that it is more flexible to both I(0) and I(1) order of integration. The model is a statistically 

suited for the determination of the cointegration relationship in small samples, while allowing 

different optimal lags of variables. While the ARDL method to cointegration may not be 

satisfactory in determining stability of the model, it further allows for the examination of 

stability of the model (stability tests ) through  the cumulative sum of recursive residuals 

(CUSUM) and cumulative sum of squares recursive residuals (CUSUMSQ) tests after cointegration 

to  help determine the stability of the coefficients (Bahmani-Oskooee and Gelan, 2009). This is 

partly due to the fact that estimated elasticities could remain unstable after cointegration of 

the variables (Kasekende, 2016).  

Equation 3 as an ARDL specification is depicted in equation 4 as; 

𝛥𝛥𝛥𝛥𝛥𝛥𝛥𝛥𝛥𝛥1t = 𝛽𝛽0 +  𝛴𝛴𝑖𝑖=1
𝑝𝑝 𝛾𝛾1 ∆𝛥𝛥𝛥𝛥𝛥𝛥𝛥𝛥1𝑡𝑡−𝑖𝑖 + 𝛴𝛴𝑖𝑖=0

𝑝𝑝 𝛾𝛾2 ∆𝛥𝛥𝛥𝛥𝛥𝛥𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑡𝑡−𝑖𝑖 +  𝛴𝛴𝑖𝑖=0
𝑝𝑝 𝛾𝛾3 ∆𝛥𝛥𝛥𝛥𝛥𝛥𝐶𝐶𝑅𝑅𝐶𝐶𝑡𝑡−𝑖𝑖𝛴𝛴𝑖𝑖=0

𝑝𝑝

+  𝛾𝛾4 ∆𝑙𝑙𝛥𝛥𝛥𝛥𝑇𝑇𝑇𝑇𝐶𝐶𝛥𝛥𝛥𝛥𝑡𝑡−𝑖𝑖 +  𝛴𝛴𝑖𝑖=0
𝑝𝑝 𝛾𝛾5 ∆𝛥𝛥𝛥𝛥𝛥𝛥𝐸𝐸𝐸𝐸𝑅𝑅𝑡𝑡−𝑖𝑖 + 𝛴𝛴𝑖𝑖=0

𝑝𝑝 𝛾𝛾6 ∆𝛥𝛥𝛥𝛥𝛥𝛥𝛥𝛥2/𝛥𝛥1𝑡𝑡−𝑖𝑖

+ 𝜑𝜑1 𝛥𝛥𝛥𝛥𝛥𝛥𝛥𝛥1𝑡𝑡−1 +  𝜑𝜑2 𝛥𝛥𝛥𝛥𝛥𝛥𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑡𝑡−1 +  𝜑𝜑3 𝛥𝛥𝛥𝛥𝛥𝛥𝐶𝐶𝑅𝑅𝐶𝐶𝑡𝑡−1 + 𝜑𝜑4 𝛥𝛥𝛥𝛥𝛥𝛥𝑇𝑇𝑇𝑇𝐶𝐶𝛥𝛥𝛥𝛥𝑡𝑡−1

+  𝜑𝜑5 𝛥𝛥𝛥𝛥𝛥𝛥𝐸𝐸𝐸𝐸𝑅𝑅𝑡𝑡−1 + 𝜑𝜑6 𝛥𝛥𝛥𝛥𝛥𝛥𝛥𝛥2/𝛥𝛥1𝑡𝑡−1 +  𝜇𝜇𝑡𝑡 … … … … … … … … … … … … … … . . . (4) 

 

Where 𝛽𝛽0 represents the intercept, and 𝛾𝛾𝑖𝑖 are short run coefficients, 𝜑𝜑𝑖𝑖 are long run coefficients 

and ∆ is first difference operator while 𝜇𝜇 is the error term. To test for long run cointegration, 

the null hypothesis of no cointegration and alternative hypothesis via the Wald or F-statistics 

test are tested as follows:  

𝐻𝐻0: 𝜑𝜑1 = 𝜑𝜑1 = 𝜑𝜑1 = 𝜑𝜑1= 0  

𝐻𝐻1: 𝜑𝜑1 ≠𝜑𝜑1≠ 𝜑𝜑1 ≠ 𝜑𝜑1 ≠ 0 

Using the Wald or F-statistics test, we compare the generated F-static with the critical values 

generated by Narayan (2005). An F-statistic that lies above the upper critical value signifies 

are short run coefficients, φi are long run 
coefficients and ∆ is first difference operator 
while µ is the error term. To test for long 
run cointegration, the null hypothesis of no 
cointegration and alternative hypothesis 
via the Wald or F-statistics test are tested 
as follows:
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+ 𝜑𝜑1 𝛥𝛥𝛥𝛥𝛥𝛥𝛥𝛥1𝑡𝑡−1 +  𝜑𝜑2 𝛥𝛥𝛥𝛥𝛥𝛥𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑡𝑡−1 +  𝜑𝜑3 𝛥𝛥𝛥𝛥𝛥𝛥𝐶𝐶𝑅𝑅𝐶𝐶𝑡𝑡−1 + 𝜑𝜑4 𝛥𝛥𝛥𝛥𝛥𝛥𝑇𝑇𝑇𝑇𝐶𝐶𝛥𝛥𝛥𝛥𝑡𝑡−1

+  𝜑𝜑5 𝛥𝛥𝛥𝛥𝛥𝛥𝐸𝐸𝐸𝐸𝑅𝑅𝑡𝑡−1 + 𝜑𝜑6 𝛥𝛥𝛥𝛥𝛥𝛥𝛥𝛥2/𝛥𝛥1𝑡𝑡−1 +  𝜇𝜇𝑡𝑡 … … … … … … … … … … … … … … . . . (4) 

 

Where 𝛽𝛽0 represents the intercept, and 𝛾𝛾𝑖𝑖 are short run coefficients, 𝜑𝜑𝑖𝑖 are long run coefficients 

and ∆ is first difference operator while 𝜇𝜇 is the error term. To test for long run cointegration, 

the null hypothesis of no cointegration and alternative hypothesis via the Wald or F-statistics 

test are tested as follows:  

𝐻𝐻0: 𝜑𝜑1 = 𝜑𝜑1 = 𝜑𝜑1 = 𝜑𝜑1= 0  

𝐻𝐻1: 𝜑𝜑1 ≠𝜑𝜑1≠ 𝜑𝜑1 ≠ 𝜑𝜑1 ≠ 0 

Using the Wald or F-statistics test, we compare the generated F-static with the critical values 

generated by Narayan (2005). An F-statistic that lies above the upper critical value signifies 

Using the Wald or F-statistics test, we 
compare the generated F-static with 
the critical values generated by Narayan 
(2005). An F-statistic that lies above the 
upper critical value signifies that there exist 
long run relationship among the variables 
hence we reject the null hypothesis. If the 
F-statistic falls below the lower critical 
value, then we fail to reject the null 
hypothesis.
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4. DATA ANALYSIS AND EMPIRICAL 
RESULTS

4.1  Data Analysis
This paper uses quarterly time series 
data spanning the period 1994Q1-2018Q4 
obtained from the Central Bank of Eswatini. 

4.2   Empirical Results
The study presents two sets of ARDL results; 
one with the financial innovation variable 
M2/M1 and another without the financial 
innovation variable. The optimal lag length 
structure for the models was determined 
with Lag Order Selection Criteria. The study 
selected 4 as the maximum leg length, 
based on the Akaike Criterion (AIC). Table 3 
compares the Long-run ARDL results of the 
money demand functions; with M2/M1 and 
without M2/M1 while Table 4 presents the 
ARDL results from both models in the short 
run. 

To test for unit root, the study uses the 
Augmented Dickey-Fuller (ADF) Test and 
the results are presented in Table 1. The 
results show that all the variables are non-
stationary at levels, but stationary after 
first difference, hence all variables are 
integrated of order 1 and none of them are 
I(2).

Table 1: Augmented Dickey-Fuller (ADF) Unit Root tests Results

Variable Level 1st Difference Order of Integration
LogM1 4.459 -10.403*** I(1)
LogCPI 6.349 -2.267** I(1)
LogEXR 0.309 -8.811*** I(1)
LogRGDP 8.324 -0.489** I(1)
LogM2/M1 -0.809 -17.025*** I(1)
TBILL -0.829 -8.965*** I(1)

*, **, and *** represent stationary at 10%, 5% and 1% level of significance respectively

Table 2 shows the bound test results for long 
run cointegration among the two models. 
The results for both models show calculated 
F-Statistics which are greater than the 
Pesaran et al (2001) upper critical values. 
For model 1 which specifies the traditional 
money demand equation, the F-Statistic is 
found to be significant at 2.5 per cent level 
while model 2 result which capture the 
effect of financial innovation was found to 
be significant at 5 per cent level. The results 
as shown in the table, indicate that there is 
a long run relationship among the variables 
before long run and short run effect can be 
determined.

Table 2: ARDL Bound Test Results

Model Test-Statistic k Significant 
level

I(0): Lower 
bound

I(1): Upper 
bound

F-Statistic 
(Model 1) 3.929768 4 10% 2.2 3.09

F-Statistic 
(Model 2) 4.22915 4 5% 2.56 3.49

2.50% 2.88 3.87
1% 3.29 4.37
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In Table 3, the results for Model 1 (without 
M2/M1) indicate that in the long run, the 
T-Bill rate is negative and significant at 1% 
while the real GDP positive and significant 
and 10% level of significance.  The other 
variables, CPI and Real Exchange Rate 
were found to be statistically insignificant. 
In the short run, the results for Model 1 
show that the T-Bill rate is also negative 
and significant at 10% level of significance. 
The CPI was also found to be significant 
5% level of significance showing a positive 
relationship with the money demand. 

Also in Table 3, the results of the money 
demand function with financial innovation 
variable (Model 2) show that, the coefficient 
of real GDP is positive and significant at 1% 
level of significance, implying a positive 
influence on real money balances. The 
coefficient of the Financial Innovation 
variable (M2/M1) was found to be positive, 
but statistically insignificant. This suggests 

that in the long run, financial innovation 
does not have a significant influence on 
money demand in Eswatini in the study 
period. These results imply that in the 
period under study, there is limited usage 
of financial innovation services, thus have 
insignificant impact on the demand for 
money in the country. 

The robustness of the model is checked by 
performing a number of diagnostic test on 
the error correction model.  From the result, 
we find no evidence of serial correlation 
wherein the alternative hypothesis 
signifying the existence of collinear residuals 
is rejected. The Heteroscedasticity was 
checked by the Breusch-Pagan-Godfrey test 
which indicate that the variance among the 
variables are normally distributed and thus 
rejects Heteroskedastic elements in the 
model. The model also passed the Jarque–
Bera normality test, suggesting that errors 
are normally distributed.

Table 3: ARDL Long-run Coefficient Estimates

Model 1
Without M2/M

Model 2
With M2/M1

T-bill Rate                                                  -0.012137* -0.006133
                                                     (0.006589) (0.007265)
Real GDP 1.384398*** 1.846591***

(0.455854) (0.488777)
CPI 0.178545  -0.005203

(0.210240)                                        (0.218838)
Real Exchange Rate -0.023125 0.000140

(0.049485)                                        (0.052828)
Diagnostic Tests
Breusch-Godfrey Serial Correlation LM Test           0.313 0.089
Heteroskedacity Test: Breusch-Pagan- Godfrey      0.114 0.109
Normality Test: Jarque-Bera                                 0.887 0.368

 *; **; *** denote significant at 10%, 5% and 1% level of significance respectively;  ( ) Standard errors

The short run results for model representing 
the traditional money demand model (1) 
and the model (2) showing the effect of 
financial innovation are presented in Table 
4. Model (1) and Model (2) indicate that 

the T-bill rate is positive and significant in 
the short run, a result which is consistent 
with the quantity theory of money demand 
prediction. Previous period inflation 
lagged by 3 months was also found to 
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Table 4: ARDL Shortrun Coefficient Estimates 

Shortrun Estimates Model 1
Without M2/M

Model 2
With M2/M

DLOG(RM1(-1)) -0.229678 -0.249066*** 

(0.142153 (0.089676)

DLOG(RM1(-2)) 0.098331

(0.121661)

DLOG(RM1(-3)) -0.180087*

(0.093275) 

D(TBILL) -0.023832*** -0.017671***

(0.008118) (0.006342)

D(TBILL(-1)) -0.015139 -0.012946**

(0.008462) (0.006335)

DLOG(RGDP) 0.465947 0.938843

(0.757334) 0.757334

DLOG(CPI) 0.129382 -0.329801*

(0.181002) (0.181002) 

DLOG(CPI(-1)) 0.025939 -0.074593  

(0.221601) (0.175164)

DLOG(CPI(-2)) 0.373092 0.392506**

(0.231018) (0.175039)

DLOG(CPI(-3)) 0.516839** 0.521227***

(0.237511) (0.182542)

DLOG(CPI(-4)) -0.363963

(0.242453)

DLOG(EXR / CPI) -0.016416 0.026605

(0.100045) -0.671628***

exert significant and positive effect on the 
demand for money for both equations. Real 
GDP coefficient, however, was found to 
be an insignificant determinant for money 
demand. The result for the model with 
financial innovation reveals a negative and 
significant impact of financial innovation 
on money demand in the short run. The 
variable capturing financial innovation (M2/
M1) is found to be significant at 1 per cent 
level of significance. 

The coefficient of this variable suggest that 
a percentage point increase in financial 

innovation leads to a 0.67 per cent decline 
in money demand in the short run. Other 
researchers in literature such as Dunne and 
Kasekende, 2016, and Apere (2017)) also 
got same relationship, implying that money 
demand declines when financial innovation 
increases; as financial innovation increases, 
there is a shift from liquid assets. The 
error corrections terms for the two models 
are negative and significant indicating 
that about 67 per cent and 48 per cent 
of disequilibrium in the long-run money 
demand equation is corrected every year in 
Model 1 and Model 2 respectively.
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Shortrun Estimates Model 1
Without M2/M

Model 2
With M2/M

DLOG(M2_M1) (0.079105)

-0.250629**

DLOG(M2_M1(-1)) (0.103386)

Error Correction Term -0.677394*** -0.483491***

(0.167398) (0.093826)
*; **; *** denote significant at 10%, 5% and 1% level of significance respectively; ( ) Standard errors

In order to analyse the stability of money 
demand in the country we first differentiate 
between periods where financial innovation 
is part of the model and another one where 
we have the traditional specification of 
money demand. For stability test of the 
ARDL model researchers have relied on 
cumulative sum and cumulative sum squares 
(CUSUM and CUSUMsq respectively). Figure 
1 shows that CUSUM is stable for the model 
without Financial Innovation as it lies 
within the 5 per cent confidence bands, 
while CUSUMsq shows instability as it lies 
a little outside the 5 per cent confidence 

bands. The instability suggests that the 
demand function is unstable when financial 
innovation is not considered. This could 
cause problems to the central bank in 
managing the country’s money supply hence 
inflation. Figure 2 reports both CUSUM 
and CUSUMsq stability of the model with 
Financial Innovation, as the coefficients 
lie within the 5 per cent confidence bands. 
Though the CUSUMsq often touches the 
band, this somewhat confirms the role 
played by financial innovation in the 
country’s money demand function as it, so 
some extent brings stability to the model.  

Figure 1: CUSUM and CUSUMsq for Model 1- Without Financial Innovation
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Figure 2: CUSUM and CUSUMsq for Model 2-With Financial Innovation
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5. CONCLUSION AND 
RECOMMENDATIONS

The purpose of this study was to investigate 
the effect of financial innovation on 
money demand in Eswatini for the period 
1994Q1 to 2018Q4. Over these years, the 
study notes the transition in financial 
innovation from the traditional ways to the 
new technologies that the world-banking 
systems have embraced over the years. This 
has come in form of mobile phone network 
money transactions, Auto-teller Machines, 
cash card payments and, internet and 
cellphone banking. This study has found 
that, financial innovation negatively affects 
money demand in the short-run, implying 
that, as the use of financial innovation 
increase, there is a shift from the liquid 
assets to less liquid assets. However in the 
long run, financial innovation is statistically 
insignificant implying that in the period 
under study, there is limited usage of 

financial innovation services, thus have 
insignificant impact on the demand for 
money in the country. 

The effect of financial innovation is also 
seen in the stability of the models where 
the CUSUMsq for the model without financial 
innovation showed instability yet it is stable 
in the model with financial innovation. 
This suggest that the country’s money 
demand function is unstable when financial 
innovation is excluded and is stable when 
financial innovation is included. The study 
therefor recommends that the central 
bank of Eswatini monitor closely financial 
innovation and its effects, as ignoring it is 
likely to mislead the institution in monetary 
policy decisions. Also, the study suggests 
financial services providers use more 
aggressive methods to improve usage of the 
financial innovation products, in this way 
financial innovation will be a more effective 
in the financial services.   
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The Determinants of Capital Flight 
from Eswatini

Sihle Mabuza6 , Sive Kunene7 , and 
Thandeka Simelane8 

Abstract

The study aims to determine the causes 
of capital flight from Eswatini. An 
Autoregressive Distribution Lag (ARDL) 
model technique was employed on quarterly 
data spanning from 2010Q1 to 2018Q4. 
The long run results indicate that foreign 
direct investment (FDI) has a positive 
effect (P≤0.05%) on capital flight. The 
interest rate differential has a negative 
but insignificant effect on capital flight in 
the long run. The short run results indicate 
that real interest rate differential has a 
positive effect (P≤0.10%) on capital flight, 
against economic theory. Inflation had a 
positive effect (P≤0.05%) on capital flight 
whilst financial development (P≤0.01%) 
and FDI (P≤0.05%) have a negative effect.  
The study recommends that efforts aimed 
at promoting financial development be 
enhanced and inflation be kept low and 
stable in order to minimize capital flight.

Key words: Capital flight, Interest Rate 
Differential, FDI, Autoregressive Distribution 
Lag (ARDL) 
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1. INTRODUCTION  

The paper empirically determines the 
causes of capital flight from Eswatini. 
By definition, capital flight refers to the 
massive movement of capital out of the 
country, by residents or foreign investors 
(Black, Hashimzade and Myles, 2013). 
Vukenkeng and Mukete (2016) assert that 
amongst other ways, capital flight can be 
done through currency smuggling, over-
invoicing of imports, under-invoicing of 
exports, illegal electronic transfer of funds 
from private banking services and declaring 
of fictitious foreign debts. 

Capital flight is generally seen as an 
indicator of bad economic policies, which 
could include mismanagement of interest 
and exchange rates, excessive tax burden, 
inflation, budget deficit and an excessive 
public sector borrowing requirement 
resulting in crowding out of the private 
sector (Wujung and Mbella, 2016). Forson, 
Obeng and Brafu (2017) and Osei-Assibey et 
al. (2018) assert that capital flight is one of 
the highly debated issues in development 
and financial economics because of its 
adverse effect on macroeconomic stability 
and economic growth. 

Cooper and Hardt (2000), and Grigoryev 
and Kosarev (2000) assert that capital flight 
inhibits economic growth and development 
from the countries of origin. Capital flight is 
bad for the domestic economy in a number 
of ways. These include robbing the economy 
funds which could have otherwise been used 
for domestic investment and by extension 
the taxes which could have been accrued 
from the lost investment (Yalta, 2009 and 
Anetor, 2019).  Generally, it is believed 
that if these funds were retained in the 
domestic economy, they could reduce the 
country’s level of external indebtedness.  
Also in developing economies, capital flight 
also signals foreign private investors not to 
come and invest thus, further depriving the 
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country the much needed capital inflows 
and much needed jobs (Schneider, 2003). 
 
Like many developing economies, Eswatini 
is battling with the problem of capital flight 
and is struggling to achieve the optimal 
level of capital investment. Consequently, 
the country is faced with sluggish economic 
growth with a weak economic outlook. 
Furthermore, the country is also battling to 
create enough employment opportunities 
with an unemployment rate of 23 per 
cent (31 per cent - relax definition) 
(MLSS, 2016) and a poverty rate of 63 per 
cent (CSO, 2010). There are a number of 
macroeconomic variables which could be 
responsible for the increase in capital flight 
in the country; however, to the authors’ 
best knowledge there is no published study 
which has been conducted to establish the 
determinants of capital flight in Eswatini 
and hence the study is conducted. It is 
important to determine the macroeconomic 
fundamentals responsible for capital flight 
so that necessary policy interventions can 
be adopted in an effort to curb capital flight 
and in the process ensure adequate capital 
investment in the domestic economy.   

The rest of the paper is organized as follows. 
Section 2 briefly presents stylized facts on 
capital flight trends in Eswatini. Section 3 
presents literature review and section 4 
presents the methodology and data analysis. 
The empirical results are presented in 
Section 5 whiles section 6 presents the 
conclusion and recommendations. 

2. CAPITAL  FLIGHT TRENDS IN ESWATINI 

Figure 1 indicates that Eswatini experienced 
capital flight between the period 2010Q3 
and 2011Q2 after which it experienced 
capital flight reversals throughout the 
period except for 2017Q1 where there was 
another spike in capital flight. Comparing 
the trends between capital flight and the 
real interest rate differential, the two 
generally do not closely track each other; 
however, there are periods in which capital  
flight tends to increase when the real  
interest rate differential  is in a negative 
territory  and vice versa when it is in a 
positive territory.  Since the interest rate 
differential and capital flight poorly track 
each other, this  indicates that there 
are other macroeconomic fundamentals 
responsible for capital flight other than the 
interest rate differential. 

Figure 1: Capital Flight and Interest Rate Differential trends in Eswatini
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NB: CF and IR denote capital flight and interest rate differential, respectively. Both CF and IR were calculated 
by the authors using data from Central Bank of Eswatini  (CBE) and the South African Reserve Bank (SARB).
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3. LITERATURE REVIEW

Numerous studies have been conducted 
to examine the behavior of capital flows 
worldwide.  Anetor (2019), examined the 
macroeconomic determinants of capital 
flight in Sub-Saharan African (SSA) countries 
between 1981- 2015, using an autoregressive 
distributed lag (ARDL) model. He established 
that economic growth had a negative 
relationship with capital flight in the long 
and short run, while external debt had a 
significant positive relationship with capital 
flight in the short run. The study further 
noted the significant role played by macro-
economic fundamentals in capital flows 
which was also highlighted by Ndikumana 
and April (2008) as well as Ali and Walters 
(2010). These authors posit that solid 
fundamentals give positive signals that 
boost investor confidence, which forms the 
base for capital flows. However, investor 
confidence is a factor most African countries 
have been struggling to attract and retain 
due to factors such as weak governance and 
unsustainable investor retention policies.
A study to establish if FDI drives capital flight 
by Ndikumana and Sarr (2016) found no 
evidence that FDI inflows fuel capital flight. 
However, FDI stock appeared positively 
related to capital flight and the relationship 
is especially strong in the case of resource 
rich African countries. On the other hand, 
Aziz et al. (2014) applied the OLS method to 
analyze the determinants of capital flight in 
Bangladesh for the period 1972 to 2013 and 
the outcome revealed that major causes 
of capital flight were FDI inflows, external 
debt and foreign reserves. Similar results 
were obtained from a study by Al-Basheer 
et al.(2016), where it was noted that in 
addition to external debt as a cause for 
capital flight, economic openness, taxes and 
previous capital flight determined capital 
flight in Jordan, significantly. However, Khan 
and Haque (1985) argue that capital flight 
propagates debt accumulation, distorts the 

tax base and triggers real capital outflows. 
Macroeconomic theory for open economies 
posits that higher real interest rates will 
lower net capital outflows, ceteris paribus. 
A higher domestic interest rate means that 
domestic residents purchase less of domestic 
assets while foreign residents purchase more 
of domestic assets.  However, Ndikumana 
and Fofack (2014) found that high interest 
rates do not curb capital flight in their study. 
In essence, the coexistence of high interest 
rates and capital flight implies that the 
latter is not motivated by arbitrage based 
on portfolio considerations as high interest 
rates have worsened domestic investment 
and growth in African countries (Fofack 
and Ndikumana, 2014). In any case, even 
if higher interest rates do increase capital 
inflows, there will be upward inflationary 
pressures (Dean and Jabbar). According to 
the purchasing power parity (PPP) theory, 
inflation will also affect exchange rate 
negatively and through depreciation, erode 
the gains of high interest rates.  
There are contradictory findings on the 
role of foreign reserves on capital flight. 
Alberola, Erce and Serena (2015) presented 
evidence that international reserves are 
associated with higher capital inflows. 
Resident investors of economies with 
high international reserves have a high 
propensity to repatriate capital invested 
abroad during periods of global distress 
while countries with low reserves are more 
likely to see resident investors place their 
capital abroad during crises (Alberola, Erce 
and Serena 2013). Ndikumana and Fafock 
(2016), Ali and Walters (2010) found that 
on the contrary, foreign reserves might fuel 
capital flight. Excessive build-up of foreign 
reserves in particular can result in over 
valuation of the domestic currency. Beyond 
a certain threshold level, Alberola, Erce 
and Serena (2013) found that the marginal 
impact on reserve accumulation of curbing 
outflows is negative, which might be a 
symptom of financial vulnerabilities.
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Ndikumana and Boyce (2002) explored 
the causes of capital flight in sub-Saharan 
Africa. Their findings indicate that external 
borrowing is the single most important 
determinant of capital flight and past 
capital flight is correlated with current 
and future capital flight. Similar results 
were obtained by Kipyegon (2004) using 
the OLS technique, where it was found that 
external borrowing is the most significant 
factor in determining capital flight in 
Kenya. Ampah, Kiss and Kotosz (2018) found 
that external debt exerted a positive and 
statistically significant effect on capital 
flight, suggesting that unsustainable debt 
accumulation will continue to lead to 
significant capital outflows particularly 
in Heavily Indebted Poor Countries (HIPC) 
in SSA. A high debt stock can weaken the 
macroeconomic environment and increase 
the likelihood of a debt crisis which can 
drive capital flight (Ndikumana and Boyce, 
2002). On the other hand, a high debt stock 
could be interpreted as creditworthiness, 
signaling higher than expected availability 
of foreign exchange and thereby reducing 
the incentives for capital flight. The poor 
relationship between external debt and 
capital flows is widely linked to poor 
economic management, policy mistakes, 
corruption, rent-seeking behavior, weak 
governance structures among other factors.  

4. METHODOLOGY AND DATA 
ANALYSIS 

There are a number of theories around 
capital flight and this study is hinged on   the 
investment diversion thesis. The investment 
diversion thesis posits that capital flight is 
occasioned by  macroeconomic and political 
instability in developing countries and better 
investment opportunities in developed 
economies. The better investment 
opportunities in developed countries 
include higher interest rates, a wider range 
of financial instruments, economic and 
political stability, the nature of tax policies 
and the keeping of secret accounts (Wujung 

and Mbella, 2016). These conditions 
prompt individuals and companies to move 
their funds from developing economies to 
developed economies. 

The study uses quarterly time series 
data spanning over the period 2010Q1 to 
2018Q4. Variables used by the study include 
capital flight, GDP growth, inflation, real 
interest rate differential (Eswatini interest 
rate - foreign interest rate), inflation, 
financial development and net foreign 
direct investment inflows.  All the data 
was sourced from Central Bank of Eswatini 
except for the foreign interest rate which 
was sourced from the South African Reserve 
Bank. Foreign interest was proxied using 
the South African treasury bill rate because 
of the Common Monetary Area (CMA) 
arrangement in which South Africa is the 
anchor economy.

The study uses the residual method to 
proxy capital flight as developed by the 
World Bank (1985) since it is the most used 
methodology. This method measures the 
residual of the “sources” of funds over the 
“uses” of funds. Sources of funds include 
the net official inflows (increases in net 
external public debt) and net foreign direct 
net foreign investment (foreign direct 
investment and portfolio investment) whilst 
uses of funds include current account deficit 
and additions to reserve (World Bank, 1985, 
and Claessens & Naude, 1993). The residual 
method is specified as follows; 
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Where CF refers to capital flight, ΔDebt 
refers to public external debt, NFI refers 
to net foreign investment flows (the sum 
of foreign direct investment and portfolio 
equity flows), CA refers to current account 
deficit and ΔRes is change in reserves.

The trend analysis for the selected variables 
are presented in Figure 2 and it indicates 
that some of the variables appear to be 
non-stationary at levels. 
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The Augmented Dickey Fuller (ADF) test and 
the Philips-Perron test were used to test for 
stationarity of the variables. Both tests as 
presented in Table 1 indicate that inflation 

and financial development are integrated of 
order one whiles capital flight, interest rate 
differential and GDP growth are integrated 
of order zero.

Table 1: Stationary Test Results 
 

Variable ADF Test PP Test Order of Integration
CAF -2.726706* -1.785442* I(0)
IR -2.845055*** -2.881991*** I(0)
GR -5.183514*** -5.226173*** I(0)
INF -5.183514*** -5.226173*** I(1)
FD -5.811279*** -9.531351*** I(1)
FDI -6.928071*** -6.960879*** I(0)

NB: *** and * denotes significance at 1 per cent and 10 per cent, respectively

Since the variables were found to be 
integrated of different orders, I(0) and 
I(1),  the study therefore employs the 
Autoregressive Distribution Lag (ARDL) 
approach to estimate the long-run and 
short-run causes of capital flight. The ARDL 
allows for the combination of variables 
integrated of I(0) and I(1). The ARDL model 
of capital flight is expressed as follows; 
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𝑛𝑛
𝑖𝑖=1 +  ∑ 𝜔𝜔𝑖𝑖 ∆𝐼𝐼𝐺𝐺𝐼𝐼𝑡𝑡−𝑖𝑖

𝑛𝑛
𝑖𝑖=1 +  

 ∑ 𝛿𝛿𝑖𝑖 ∆𝐼𝐼𝐼𝐼𝐶𝐶𝑡𝑡−𝑖𝑖
𝑛𝑛
𝑖𝑖=1  + ∑ 𝛾𝛾𝑖𝑖 ∆𝐶𝐶𝐹𝐹𝑡𝑡−𝑖𝑖 + 𝑛𝑛

𝑖𝑖=1 ∑ 𝜆𝜆𝑖𝑖 ∆𝐶𝐶𝐹𝐹𝐼𝐼𝑡𝑡−𝑖𝑖 + 𝑛𝑛
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𝑖𝑖=1                  (1) 

 

Where 𝛽𝛽0 is a drift component,   Δ denotes the first difference of the variables, n is the lag 

length and 𝝁𝝁t is the error term. The coefficient of the lagged variables (𝛽𝛽1 𝑡𝑡𝑡𝑡 𝛽𝛽6) are the long-

run multipliers while 𝜃𝜃𝑖𝑖, 𝜔𝜔𝑖𝑖 , 𝛿𝛿𝑖𝑖, 𝛾𝛾𝑖𝑖 , 𝜆𝜆𝑖𝑖 and 𝛼𝛼𝑖𝑖 represent the short run coefficients. CAFt  is 

capital flight, GRt is annual growth rate of GDP, INFt is Eswatini inflation rate and IRSt is the 

real interest rate differential. The real interest rate differential is the difference between real 

domestic interest rate and real foreign interest rate. The study measures the real interest rate 

differential as the difference between the Eswatini 91 days T-bill rate and the Republic of South 

Where 
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Where 𝛽𝛽0 is a drift component,   Δ denotes the first difference of the variables, n is the lag 

length and 𝝁𝝁t is the error term. The coefficient of the lagged variables (𝛽𝛽1 𝑡𝑡𝑡𝑡 𝛽𝛽6) are the long-
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The Augmented Dickey Fuller (ADF) test and the Philips-Perron test were used to test for 

stationarity of the variables. Both tests as presented in Table 1 indicate that inflation and 

financial development are integrated of order one whiles capital flight, interest rate 

differential and GDP growth are integrated of order zero. 

Table 1: Stationary Test Results   

Variable ADF Test PP Test Order of 

Integration 
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IR -2.845055*** -2.881991*** I(0) 

GR -5.183514*** -5.226173*** I(0) 

INF -5.183514*** -5.226173*** I(1) 

FD -5.811279*** -9.531351*** I(1) 

FDI -6.928071*** -6.960879*** I(0) 

NB: *** and * denotes significance at 1 per cent and 10 per cent, respectively.  

 

Since the variables were found to be integrated of different orders, I(0) and I(1),  the study 

therefore employs the Autoregressive Distribution Lag (ARDL) approach to estimate the long-

run and short-run causes of capital flight. The ARDL allows for the combination of variables 

integrated of I(0) and I(1). The ARDL model of capital flight is expressed as follows;  
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Where 𝛽𝛽0 is a drift component,   Δ denotes the first difference of the variables, n is the lag 

length and 𝝁𝝁t is the error term. The coefficient of the lagged variables (𝛽𝛽1 𝑡𝑡𝑡𝑡 𝛽𝛽6) are the long-

run multipliers while 𝜃𝜃𝑖𝑖, 𝜔𝜔𝑖𝑖 , 𝛿𝛿𝑖𝑖, 𝛾𝛾𝑖𝑖 , 𝜆𝜆𝑖𝑖 and 𝛼𝛼𝑖𝑖 represent the short run coefficients. CAFt  is 

capital flight, GRt is annual growth rate of GDP, INFt is Eswatini inflation rate and IRSt is the 

real interest rate differential. The real interest rate differential is the difference between real 

domestic interest rate and real foreign interest rate. The study measures the real interest rate 

differential as the difference between the Eswatini 91 days T-bill rate and the Republic of South 
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 represent the 
short run coefficients. CAFt  is capital flight, 
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GRt is annual growth rate of GDP, INFt is 
Eswatini inflation rate and IRSt is the real 
interest rate differential. The real interest 
rate differential is the difference between 
real domestic interest rate and real foreign 
interest rate. The study measures the real 
interest rate differential as the difference 
between the Eswatini 91 days T-bill rate and 
the Republic of South Africa (RSA) 91 days 
T-bill rate (proxy for foreign interest rate). 
FDIt is net foreign direct investment inflows 
as percentage of GDP and FDt is financial 
development. Financial development 
measures the size of the financial system in 
the country and the study proxies it using 
broad money supply (M2) as a percentage 
of GDP. 

An increase in GDP growth is indicative of 
conducive macroeconomic conditions and 
therefore increases investor confidence and 
creates more opportunities for investment, 
and therefore minimizes capital flight. A 
priori expectation is a negative relationship 
between GDP growth and capital flight.

The study postulates a negative relationship 
between capital flight and the real interest 
rate differential. Investors are yield seeking 
and therefore would invest where real 
interest rates are higher. An increase in the 
real interest rate differential is expected 
to prompt investors to invest domestically 
whiles a negative interest rate differential  
would fuel capital  flight.

High inflation erodes the real value of 
domestic assets, prompting residents 

to hold assets outside the country. A 
priori expectation is therefore a positive 
relationship between inflation and capital 
flight. 

The size of the financial sector in a country 
is one key factor which drives capital 
flight. An increase in the financial system 
creates more opportunities for investors 
and hence would decrease capital  flight. 
The study therefore postulates a negative 
relationship between the level of financial 
development in the country (FD) and capital 
flight. An increase in FDI inflows signals 
stable economic conditions, and higher 
investor confidence which is in line with 
reduced capital flight.  A priori expectation 
therefore a negative relationship between 
FDI inflow and capital flight. 

5. EMPIRICAL RESULTS 

The long run results presented in Table 2 
indicate that foreign direct investment has a 
positive and statistically significant (P<0.05 
per cent) effect on capital flight. A 1 per 
cent increase in foreign direct investment 
would increase capital flight by 7.1 per 
cent. The interest rate differential has a 
negative but insignificant effect on capital 
flight. The negative sign for the interest rate 
differential is in line with economic theory.  
GDP growth, financial development and 
inflation were also statistically insignificant. 
The adjusted R2 indicates that the model 
explains about 67 per cent of the variation 
in capital flight. 

Table 2: Long Run Results 

Variable Co-efficient Std. Error t-statistic Probability
IR -2.295223 3.327835 -0.69 0.498
GR 1.237138 6.428585 0.19 0.849
Inflation -1.28966 2.87892 -0.45 0.659
FD 18.53761 13.81136 1.34 0.194
FDI 7.097157   2.705477     2.62   0.016**     
Adj R-squared                                           0.6704

NB: ** indicate significance at 5 per cent level, otherwise insignificant
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The short run results indicate that real 
interest rates differential has a positive 
and significant (p<0.10 per cent) effect on 
capital flight.  A 1 per cent increase in real 
interest rate differential would increase 
capital flight by 4.7 per cent. This result is 
against economic theory as an increase in 
real interest rate differential is expected 
to prompt investors to purchase domestic 
assets. This could be possibly explained by 
that interest rates in the country as proxied 
by T-bills are more attractive  when the 
fiscas is under strain in an effort to attract 
participation in domestic public security 
assets. Inflation has a positive and significant 
(p<0.05 per cent) effect on capital flight 
in line with economic theory. A 1 per 

cent increase in inflation would increase 
capital flight by 5.1 per cent. Financial 
development and foreign direct investment 
both have a negative and significant effect 
on capital flight in the short run.   A 1 per 
cent increase in financial development 
would reduce capital flight by 42.2 per 
cent (p<0.01 per cent) whiles a 1 per cent 
increase in foreign direct investment would 
reduce capital flight by 2.9 per cent (p<0.05 
per cent). The error correction term of 
0.64 is negative and statistically significant 
(p<0.01 per cent) indicating the presence 
of cointegration. This indicates that 64 per 
cent of the deviation from the long-run 
path is corrected within a quarter. 

Table 2: Short Run Results 

Variable Co-efficient Std. Error t-statistic Probability
IR 4.740002 2.330753 2.03 0.055*
Inflation 5.069153 2.012089 2.52 0.020**
FD -42.23985 13.52106 -3.12 0.005 **
FDI -2.903146 1.091374 -2.66 0.015 **
C -37.2793   30.44514    -1.22   0.234
ECM -0.6410605 0.1388827 -4.62 0.000***

NB: ***, ** and * denotes significance at 1 per cent, 5 per cent and 10 per cent level, otherwise 
insignificant

The cumulative sum of recursive residuals 
(CUSUM) results indicate that the model is 
stable since the plots of the CUSUM statistic 

fall within the critical bands as shown on 
Figure 2.

Figure 2: The Cumulative Sum of Recursive Residuals (CUSUM)
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The diagnostics results presented in Table 3 
indicate that the model does not suffer from 
serial correlation and heteroscedasticity 
since it passed both the LM Test for serial 
correlation and the Breusch-Pagan-Godfrey 
heteroscedasticity test, respectively, 

with the probability values for the tests 
insignificant at 5 per cent level.  However, 
the model failed Jarque-Bera test indicating 
that the residuals were not normally 
distributed.

Table 3:  Other Diagnostics Tests
 

X2  Statistics Probability
Breush-Godfrey Serial Correlation LM Test 2.327 0.1272
Breush-Pagan-Godfrey Heteroscedasticity Test 0.014 0.9068
Jarque-Bera Test 10.63 0.0049

The study modeled the determinants of 
capital flight in Eswatini using quarterly 
data spanning from 2010Q1 to 2018Q4. 
The results revealed that amongst the 
variables selected only FDI has positive and 
statistically significant effect on capital 
flight in the long run.  In the short run, 
inflation had positive, significant effect on 
capital flight whiles financial development, 
and foreign direct investment had negative 

and statistically significant coefficients 
indicating a negative effect on capital 
flight.  The interest rate differential had 
a positive and significant effect on capital 
flight which is against economic theory. 
Based on the findings, the study recommends 
that efforts aimed at promoting financial 
development be enhanced and inflation be 
kept  low and stable in order to minimize 
capital flight. 

6. CONCLUSION AND RECOMMENDATIONS
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