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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 patrickn@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 these 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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Sustainability of the Exchange 
Rate Peg for Eswatini

Dr Patrick Ndzinisa1, Bongani Dlamini2

Sive Kunene3, Thandeka Simelane4, 

Abstract

The  main objective of the study is to 
ascertain the sustainability of the peg 
between the South African Rand and the 
Lilangeni in Eswatini. The paper uses 
data spanning from 1990 to 2019 and 
employs different approaches including 
the Purchasing Power Parity (PPP) analysis, 
Ordinary Least Squares (OLS) and the 
Generalized Autoregressive Conditional 
Heteroscedasticity (GARCH) methods 
to assess the sustainability of the peg. 
The PPP analysis showed periods of 
overvaluation and undervaluation but was 
generally in equilibrium over the review 
period. The periods of overvaluation and 
undervaluation are associated with trade 
deficits and surpluses, respectively, in 
line with theoretical expectations. The 
OLS results also indicate a positive and 
significant relationship between the PPP 
and the trade balance as captured by net 
exports whiles the GARCH model results 
indicate that net exports have a positive 
but insignificant effect on gross official 
reserves and that the level of reserves is 
significantly influenced by the Southern 
Africa Customs Union (SACU) receipts. 

The findings of the study indicate that the 
peg is sustainable but the SACU receipts 
volatility and the decreasing trend on the 
ratio of Rands to Emalangeni in circulation 
puts the sustainability of the peg under 
pressure. The study therefore recommends 
that the Bank should continue with its 
initiatives aimed at boosting the level of 
reserves by purchasing foreign currency 
acquired through export proceeds from 
local banks to build up the level of reserves.

Key Words: Sustainability, Reserves, 
Purchasing Power Parity, GARCH.

1.0  INTRODUCTION

The Kingdom of Eswatini together with 
Lesotho, Namibia and South Africa are 
members of the Common Monetary Area 
(CMA). This agreement was initially 
formalized in 1974 as the Rand Monetary 
Area (RMA) which was later changed to 
the CMA in 1986 under negotiated terms. 
Under this agreement, Eswatini had an 
option to pursue an independent exchange 
rate policy, should it desire, which led 
to Eswatini ceasing the legal status of 
the Rand in the country. Consequently, 
the obligation of South Africa to make 
compensatory payments to Eswatini ceased 
in 1986. Despite that the Rand ceased to be 
a legal tender in Eswatini, the Central Bank 
of Eswatini (CBE) maintained the parity peg 
to the Rand and economic agents continued 
trading in Rand. However, in 2003 the legal 
status of the Rand and the payment of 
seigniorage compensation were reinstated. 
Since then the Lilangeni remains pegged on 
a 1 to 1 basis to the Rand (a fixed exchange 
rate parity with the Rand) and the Rand is 
also legal tender in Eswatini. Therefore, 
through its membership to the CMA, 
Eswatini is obligated to maintain the peg.

The Rand, as an anchor currency for CMA 
members, has been subject to volatilities 
in recent years. These volatilities emanate 
from both external and internal South 
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Email: PatrickN@centralbank.org.sz
2Bongani Dlanimi is a Senior Economist at the Central Bank 
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3Sive Kunene is an Economist at the Central Bank of 
Eswatini. Email: SiveK@centralbank.org.sz
4Thandeka Simelane is an Economist at the Central Bank 
of Eswatini. Email: ThandekaM@centralbank.org.sz
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African factors. External factors are outside 
the control of the South African economy 
whilst either the South African government 
or the South African Reserve Bank (SARB) 
could manage internal factors to protect 
the Rand. Such factors cause exchange 
rate volatility and hence instability in the 
Rand and these include, but not limited to, 
political uncertainties and financial crises 
which have become more prevalent in 
determining the value of the Rand in recent 
years. However, volatility of the Rand spills 
over to the CMA members as a result of 
the peg and the strong trade relation with 
South Africa as a major trading partner. 
Independent actions to strengthen the local 
currency are limited as the mandate of the 
CMA agreement, amongst other things, is to 
maintain the peg. 

Maintaining the peg requires that CMA 
members also maintain adequate level of 
foreign reserves. Foreign reserves are mainly 
comprised of the US Dollar, British Pound 
Sterling, Euro and Japanese Yen, which are 
used as universal currencies in facilitating 
international trade. In addition, the Rand 
also forms part of the reserves in Eswatini 
as South Africa is Eswatini’s major trading 
partner and the Rand, although has legal 
tender status in Eswatini, remains a foreign 
currency. 

Domestic reserves have recently been under 
threat in as the Central Bank has seen a 
declining trend in the level of reserves. 
Declining reserves emanate from amongst 
other things, declining Southern African 
Customs Union (SACU) receipts, increasing 
public expenditure and increasing public 
debt. These threats in the level of reserves 
by extension threatens the stability of the 
Lilangeni, hence calls for a re-look into the 
sustainability of the peg. The objective of the 
study is to determine whether the Lilangeni 
real exchange rate with respect to the South 
African Rand is over-valued or undervalued 
in order to establish the sustainability of 
the peg to the Rand going forward. The 
Lilangeni real exchange rate is a measure 

of export competitiveness to South Africa. 
Consequently, export earnings are increased 
when the Lilangeni real exchange rate is 
overvalued and reduced when overvalued, 
which in turn affects the level of reserves, 
hence the sustainability of the peg.

In addition, the world is currently fighting 
the COVID-19 pandemic whilst also faced 
with the task of economic recovery from the 
macroeconomic imbalances caused by this 
pandemic. These imbalances emanate from 
excessive borrowing by economies to fund 
public health systems in fighting COVID-19 
and to boost economic activity which slowed 
due to inevitable lockdowns. The Kingdom 
of Eswatini is among the economies which 
successfully borrowed funds from the IMF 
amounting to E1.9 billion. These funds are 
meant to fund public expenditure to boost 
economic activity from the fall out of the 
COVID-19 pandemic. While these funds may 
have initially increased the level of reserves 
they pose as a threat to the level of reserves 
as government spends and the loan is repaid 
with the exchange rate showing volatility.  

An almost similar study was commissioned 
after the crisis of the year 2000 to 2001 
which led to depreciation in the Rand 
currency, hence an increase in inflation. 
The sectoral analysis of the previous study 
by Ndzinisa et al (2002) revealed that the 
depreciation of the Lilangeni was beneficial 
then, particularly to the export sector 
in terms of increased earnings in local 
currency terms. The government sector 
was negatively impacted by the currency 
depreciation on a net basis due to increased 
debt service (in local currency) brought about 
by the depreciation. The study concluded, 
amongst other things, that as a result of 
the strong trade links between South Africa 
and Eswatini, Eswatini was better off with 
the peg as the advantage accruing from the 
peg far outweigh the disadvantages of the 
peg. On top of the reserves requirement 
other macroeconomic targets set by the CMA 
to assist in the maintenance of the peg as 
outlined in the table below; 
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Table1: Eswatini’s performance against guidelines for CMA Membership 2019/20
 

Indicators CMA Benchmarks 
(Average 2019 to 

2020)

Eswatini 
(Average 2010 

to 2020)

Comment on Sustainability

1. Gross Domestic 
Product (GDP) 
annual growth rate. Greater than 4% 5.6%

Lower GDP growth rate 
discouraged sustainability of peg 
in the period under review as 
there was less economic activity, 
below the CMA benchmarks.

2. Inflation rate 
(Consumer price 
index). 3-6% 18.54%

Inflation remained below the 
benchmark target. There was 
limited threat on sustainability 
of the peg.

3. Capital Adequacy 
Ratio (CAR) 
(Regulatory capital 
to risk-weighted 
assets). 

Greater than 8% 7.58% The peg was sustainable

4. Non-performing 
loans (NPLs) as % of 
total gross loans.

Less than 5% 29.7%
Increasing NPLs over the period 
threatening 43 sustainability of 
the peg.

5. Liquid Assets Ratio 
(LAR) (Liquid assets 
to total assets) 

More than 18% 3.2 The peg was sustainable.

6. Import coverage 
(Total reserves in 
months of imports). 

More than 4 
months of import 

cover
-4.1%

The period average is slightly 
below CMA benchmarks 
rendering the peg unsustainable.

7. Budget Deficit/
Surplus as % of GDP 

Less than 3% 
of GDP The peg was sustainable.

8. Public Debt 
Outstanding as % of 
GDP. 

Less than 60% 
of GDP

20.0% The peg was sustainable.

9. Current Account 
Balance as % of GDP. 

C/A Deficit of less 
than 3% of GDP

6.5% The peg was sustainable.

GDP growth, NPLs and Import coverage 
were the only three indicators which failed 
to meet CMA benchmarks as indicated in 
the table above. In the year 2020, GDP 
growth declined because economic activity 
was severely affected by COVID-19 imposed 
worldwide lockdowns. As a result, there 
was less productivity and trade (save for 
essential goods and services), which by 
extension reduced import coverage and 
threatened sustainability of the peg that 
heavily relies on availability of foreign 

reserves. Despite Central Bank efforts to buy 
foreign currency from commercial banks to 
improve reserves, lack of economic activity 
had a negative effect on the import cover 
as there was less trade among economies 
and hence decrease in foreign revenue. 
Non- Performing Loans (NPLs) also took a 
hit during the year 2020, increasing the 
review period average significantly. Most 
industries were closed during the imposed 
lock-downs and therefore servicing of 
existing loans was under threat as less 
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revenue was generated and received during 
that period. Unemployment increased and 
rendered many people unable to service 
their existing loan obligations.

The rest of the paper is structured as follows; 
Chapter 2 will cover the advantages and 

disadvantages of the peg, Chapter 3 will 
review relevant existing literature, Chapter 
4 will cover the methodology, Chapter 5 
discusses empirical results, and Chapter 6 
concludes and presents recommendations 
of the study.

The pegging of the Lilangeni to the Rand 
on a one-to-one basis has both positive 
and negative macroeconomic implications 
for the Eswatini economy. In general, 
the positive side of the parity status of 
the Lilangeni to the Rand is to maintain 
macroeconomic stability. The parity has, 
facilitated cross-border trade with CMA 
member countries, and ease of doing 
business, hence attracting Foreign Direct 
Investment (FDI). This has manifested itself 
in the steady growth of exports to and 
imports from South Africa, over the years as 
illustrated by the graph below showing how 
Eswatini’s bilateral trade with South Africa 
has grown between the year 1990 and 2020. 
Specifically, exports have grown from E 0.7 
billion in 1990 to about E 19.0 billion in 2019.  

2.0   THE ADVANTAGES AND DISADVANTAGES OF THE FIXED EXCHANGE RATE 
 IN ESWATINI

The growth of exports has, in part, positively 
contributed to the country’s gross official 
reserves. Recently, the Bank embarked on 
an exercise wherein it purchases foreign 
currency from commercial banks, which 
is mainly proceeds from exports, and this 
has improved the gross official reserves 
position. 
  
It is evident from the figure below that, so 
far on a trade weighted basis, the parity 
to the Rand has appeared to have worked 
to Eswatini’s advantage. This is more so 
because trade between South Africa and 
Eswatini takes place without the uncertainty 
and costs that would arise from (a) changes 
in the exchange rate, and (b) expectations 
and speculation on exchange rates.

Figure 1: Eswatini Trade with South Africa
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As a result of the pegging with the Rand, 
the country has experienced relative 
exchange rate and inflation rate stability, 
which might have been difficult to achieve 
if an independent exchange rate policy 
had been pursued. Consequently, Eswatini 
imports stable inflation from South Africa, 
particularly because South Africa is 
Eswatini’s major trading partner. Figure 2 
below indicates that inflation in Eswatini 

has been closely tracking that of South 
Africa and has remained relatively stable 
over the review period, which in part, is a 
benefit of the peg to the Rand. Achieving 
and maintaining low and stable inflation is 
a fundamental objective of the CBE since 
this protects the purchasing power of our 
currency whilst also ensuring that economic 
agents and businesses plan and operate 
effectively.

Figure 2: Inflation trends in Eswatini and South Africa 
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Other advantages of the peg include the 
following:

i) As a result of the Rand freely 
circulating in the country as a legal 
tender, Eswatini is entitled to receive 
seigniorage compensation from South 
Africa. As shown in Figure 3 the amount 
of compensation received by Eswatini 
is increasing overtime, which helps 
to boost the level of reserves and 
therefore enhancing the sustainability 
of the peg. A further benefit of receiving 

the seigniorage is its contribution to the 
financial sustainability of the CBE.

ii) Free access to the South African money 
and capital markets.

iii) Capital moves freely between the 
countries because there is no exchange 
control or other restrictions thus 
allowing Eswatini investors access to 
more investment options, optimize 
and diversify returns through the more 
developed South African markets.
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Figure 3: Rand Compensation Trend
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Figure 4: Eswatini Discount Rate versus South African Repo Rate Trends
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On the other hand, the one-to-one exchange 
rate has the disadvantage of precluding the 
unconstrained use of monetary policy by 
the Central Bank of Eswatini. Although the 
country has its own interest rate policy, the 
direction of interest rates in the Kingdom 
is to a greater extent determined by 
South Africa’s interest rates and monetary 

developments trends. Tight credit policy and 
high interest rates, while possibly assisting 
South Africa in managing its economy, may 
not favour the Eswatini economy, given 
Eswatini’s highly liquid financial system. 
As indicated in Figure 4 the Eswatini policy 
rate, which is the discount rate, closely 
tracks the South African Repo rate.

The fact that the Rand circulates side by 
side in Eswatini with the Lilangeni has 
rendered the measurement of money 
supply to be understated by the amount of 
Rand currency circulating in the country. 

Monetary authorities have limited scope 
to utilize this tool as long as the Lilangeni 
remains pegged or fixed to the Rand. 
The fixed exchange rate also does not 
enable the country to utilise the exchange 
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rate to respond to balance of payment 
disequilibrium. However, the inability by 
any country or Eswatini for that matter, to 
utilise the exchange rate as an instrument 

of economic policy only becomes a genuine 
cost to the economy only if, in the first 
instance, use of this instrument can make a 
difference to counter the imbalance.

Table 2: Some Countries that Changed their Exchange Rate Regimes since 2000 

Country Peg Failure Old Regime New Regime
Poland Apr 
2000

April 2000 Fixed peg against a
currency basket

Floating Currency appreciated 
following regime shift 

Iceland Mar 2001 Fixed peg against currency
basket

Floating, but with market 
interventions 

Argentina Jan 2002 Fixed peg versus USD Floating
Russia Nov 2014 Progressively widening

bands against a dual
currency basket
(USD and Euro)

Free floating

Switzerland Jan 2015 Minimum exchange rate
floor against EUR

Floating, but with announced 
willingness to intervene 

Kazakhstan Aug 2015 Fixed peg versus USD Floating, but with market 
intervention

Azerbaijan Dec 2015 Fixed peg versus USD Free floating. De facto
re-pegged in May 2017 

Egypt Nov 2016 Fixed peg versus USD, but 
with frequent discrete
devaluations

Floating

Source: Ellis and Gyoerk (2019)

3.2  Currency Valuation and Purchasing 
Power Parity
According to theory, currencies may become 
overvalued when a country experiences 
capital inflow as foreigners desire that 
currency in the exchange markets because 
they seek to hold portfolio or real assets 
in that nation. Or if the country’s central 
bank raises internal interest rates, money 
fund managers wishing to earn higher 
interest then demand that currency in 
the spot market.  The opposite is true for 
undervalued currencies. There are two 
common references on which valuations 
of exchange rates are often considered. 
They may be that the exchange rate is 
overvalued with respect to purchasing 
power parity (PPP), or may mean the 

exchange rate is overvalued relative to 
the rate presumed needed to balance the 
Current Account (CA). 

In 1986, The Economist created a tool for 
making PPP comparisons. This tool uses 
the price of a Big Mac hamburger at home 
and abroad as the price ratio that reflects 
the ‘true value’ of the currency. This ratio 
represents the Big Mac Index (BMI). The BMI 
gives a signal about under-valuation and 
over-valuation of currencies, relative to 
the actual exchange rate. According to this 
index, as of January 2021 the South African 
Rand was undervalued at 62 per cent to 
the US Dollar, 58 per cent to the Euro, and 
52 per cent to the Pound. Since this index 
uses primarily major currencies for its base 
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calculations, there is no comparison of the 
Rand to the Lilangeni, hence the need to 
use a separate approach.

In that regard, this analysis will focus only 
on the PPP which can be mathematically 
expressed as: ,where E is the 
fixed or floating exchange rate, is the 
anchor country’s (foreign) price level and   

 is the fixing country’s (domestic) price 
level. The PPP measures the domestic 
currency’s real exchange rate (RER), hence 
its exports competitiveness to markets in 
the foreign or anchor country. If the RER 
is more than unity, then we say that the 
domestic currency is undervalued, meaning 
that domestic prices are low compared to 
foreign prices. If the RER is less than unity, 
then we consider the domestic currency 
to be overvalued, meaning that domestic 
prices are relatively high compared to 
foreign prices. If the RER is equal to unity, 
then the RER is in equilibrium.

Therefore, an overvalued currency 
renders imports of goods and services to 
be relatively cheaper, which benefits both 
households and firms who import final goods 
and services and intermediate goods and 
services, respectively. This will translate to 
reduced domestic aggregate demand and 
therefore exerting downward pressures on 
domestic prices. An overvalued currency is 
also good for a country because it reduces 
debt repayment expressed in domestic 
currency terms. One of the disadvantages 
of an overvalued currency is that it 
renders exports less competitive in foreign 
markets, which in turn reduces export 
earnings leading to a reduction in the level 
of reserves, thus posing a threat to the 
sustainability of pegged currencies. On the 
other hand, an undervalued currency will 
make exports more competitive and causes 
export earnings to increase, hence more 
reserves to sustain currency pegs. On the 
negative side, an undervalued currency 
makes imports more expensive and 
therefore increasing domestic aggregate 

demand, which pushes upward pressures 
on inflation. An undervalued currency also 
increases debt repayments in domestic 
currency terms. 

As a general measure for overvaluation 
or undervaluation, the theory of PPP 
provides a good analysis, but only in 
the long run. The exchange rate for a 
currency in the long run, according to the 
theory, is based on the comparison of its 
purchasing power versus that of another 
currency. Coudert and Cécile (2003) used 
the PPP theory when assessing whether 
a currency is overvalued or undervalued 
by comparing the relative price levels of 
different emerging economies with similar 
development levels. Data were extracted 
from the cepii-chelem database. Using a 
sample of 120 developing and emerging 
economies, they used GDP per capita 
expressed in PPP terms and relative price 
levels of the different countries which 
were calculated by dividing GDP in dollars 
by GDP in PPP terms, relative to the euro 
area. 

Countries which were above the resultant 
regression line were considered to have 
an overvalued exchange rate relative to 
this norm, whereas countries below the 
line were thought to have an undervalued 
exchange rate. Results show that many Latin 
and Central America countries (Argentina, 
Brazil, Guatemala, Mexico, Peru, Venezuela 
and Uruguay but not Columbia) were above 
the regression line. Thus, they are deemed 
to have had an overvalued exchange rate 
in the year under consideration, which was 
2000. Conversely, several Asian countries, 
like Thailand, Indonesia and China, had an 
undervalued exchange rate in 2000. 

3.3  Sustainability Analysis
For the purpose of this paper, the level of 
exchange reserves is the variable of choice 
in terms of sustainability analysis because 
the sustainability of a currency peg requires 
sustainable and adequate level of foreign 
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exchange reserves. Hence, the study will 
analyze factors and how they affect the 
sustainability of the reserves and therefore 
the implications of the reserves on the 
sustainability of the currency peg. 

According to Gosselin and Parent (2005), 
Central banks cannot accumulate reserves 
indefinitely. Excessive reserve hoarding 
entails significant sterilization costs, since 
the negative spread between the interest 
earned on reserves and the interest paid 
on the country’s public debt increases with 
reserve accumulation. Moreover, if capital 
flows are not sterilized, sustained reserve 
accumulation will, at some point, generate 
inflationary pressures that could increase 
the risk of domestic financial crises. On 
the other hand, if these central banks 
decide to stop accumulating reserves, they 
could trigger an abrupt depreciation of the 
exchange rate, hence a balance is needed 
between the two.

In a study by Ndzinisa et. al., (2016) they 
found that the trends of foreign reserves 
in Eswatini are strongly correlated with 
movements in the revenue received from 
SACU, a major driver of the country’s 
current account. They also found a weak 
link between potential sources of foreign 
reserves [export proceeds (trade account) 
and foreign direct investment (capital 
account)] and the level of foreign reserves 
in Eswatini. The implication is that in 
Eswatini, the Bank’s foreign reserves 
relies heavily on SACU receipts whilst 
other SACU countries’ foreign reserves 
are sourced from export proceeds, FDIs, 
and equity investments other than SACU 
receipts. Hence, given the vulnerability of 
the SACU receipts to external factors and 
their volatility thereof. As seen in Figure 
5 below, the country has been recording a 
decline in foreign reserves and the lowest 
compared to its counterparts in the SACU 
region in the recent years, thus threatening 
the sustainability of the peg going forward. 

Figure 5. SACU Members Total Reserves in Months of Import Cover

 

0

5

10

15

20

25

30

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

20
19

M
on

th
s

Botswana Lesotho Namibia Eswatini South Africa

Source: World Bank



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  5

13Central Bank Of Eswatini © 2021

4.1  Methodology
Since the sustainability of the parity 
depends largely on the level of reserves 
the country has, the study will review 
economic indicators that influence the 
level of reserves in a CMA arrangement. 
The study will therefore compute a 
Purchasing Power Parity (PPP) between the 
Lilangeni and the Rand to determine if the 
Lilangeni is undervalued, overvalued or in 
equilibrium versus the South African Rand. 
The status of the Lilangeni in this regard 
has implication on the level of reserves 
in as far as it affects the level of export 
earnings from exports destined to markets 
in the CMA, particularly South Africa. To 
determine the status of the Lilangeni 
bilateral real exchange as measured by the 
PPP, the study will graphically depict the 
computed PPP series and also perform a 
unit root test on the PPP series. Once the 
status of the Lilangeni is known, the study 
will then run an Ordinary Least Squares 
(OLS) regression to determine if the PPP, 
as a measure of export competitiveness 
in South Africa, does influence export 
earnings as expected. 

Another approach the study will adopt to 
assess the sustainability of the peg is the 
Generalized Autoregressive Conditional 
Heteroscedasticity GARCH to analyze the 
behavior of the reserves overtime due to 
changes in the SACU receipts and export 
earnings as measured by export earnings. 
Hence, the study will focus mainly on 
the mean equation of the GARCH, which 
expresses changes in the level of reserves 
as a function of changes in SACU revenues 
and changes in the export earnings. 
The study will also analyze the ratio of 
Rands in circulation versus Emalangeni 
in circulation in Eswatini to determine 
whether it is increasing, declining or stable 
overtime, which has a bearing on the level 
of reserves. 

4.0   METHODOLOGY AND DATA ANALYSIS

4.1.1  Purchasing Power Parity
In a one-to-one fixed exchange rate, 
the PPP measures the real exchange 
rate between the currencies of the two 
countries. Hence, this becomes a measure 
of exports competitiveness between the 
two countries. Mathematically, this can be 
represented as follows:

 
Where
S = is the PPP
E = is the fixed exchange rate, which is 1 
in the case of the Lilangeni parity with the 
Rand
P* = is foreign CPI (RSA in this case)

Pd = is domestic CPI

The PPP theory indicates that for the PPP 
to hold, the price level as measured by 
inflation in South Africa must be the same as 
in Eswatini. If not, the price differential will 
encourage arbitrage whereby consumers in 
the country with high inflation will increase 
their imports from the country with low 
price. If for example, prices in Eswatini 
are lower than in South Africa, the PPP 
ratio will be greater than one, making our 
exports to South Africa relatively cheaper 
and therefore South African consumers 
will demand more of Eswatini exports. 
In this case, the Lilangeni real exchange 
rate against the Rand is considered 
undervalued, which increases exports 
earnings for Eswatini, boosting the level of 
reserves to sustain the peg. However, the 
undervaluation will sustain the peg if the 
undervaluation and increases in the export 
earnings are realized overtime. This implies 
that the PPP is stably trending above one 
and export earnings are also increasing 
overtime. However, if the real exchange 
rate as measured by the PPP is overvalued 
and associated with declining export 
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earnings overtime, then the sustainability 
of the peg is under threat. On the other 
hand, if the PPP overtime holds, that is, if 
on average is equal to one, then the real 
exchange rate is stable and in equilibrium 
which can be considered sustainable to the 
peg.

To evaluate whether the Lilangeni real 
exchange rate to the Rand as measured by 
the PPP is sustainable to the peg or not, the 
study will compute the PPP series for the 
period from 1990 to 2019 using Eq. (1) to 
see if on average the PPP is trending above 
one (undervalued), below one (overvalued) 
or equal to one (in equilibrium). To 
substantiate the above results, the study 
will apply econometric techniques to 
test for the unit root of the PPP series to 
determine if the series is stationary or non-
stationary. If the series is found to have a 
unit root i.e. non-stationary and having a 
positive trend, the PPP real exchange rate 
is confirmed to be undervalued. If it has 
a unit root i.e. non-stationary and with 
a negative trend the PPP real exchange 
is considered overvalued. On the other 
hand, if the PPP series has no unit root i.e. 
stationary, the PPP real exchange rate is in 
equilibrium. 

4.1.2   Regression Analysis 
The relationship between the PPP series 
and net exports to SA, a proxy for export 
earnings, will also be analyzed to determine 
how price differentials, which is a measure 
of exports competitiveness to SA markets, 
affects net exports to SA. To substantiate 
this relationship, the study run a simple 
OLS regression where Net exports to SA 
(NX_SA) is expressed as a function of price 
differentials (PPP series) and other control 
variables such as GDP South Africa (GDP_
SA) which is our major trading partner, and 
Eswatini GDP_(GDP_ESW). Although there 
are other robust estimation techniques, 
the OLS is preferred on the premise 
that there are no violations on the OLS 

assumptions. Consequently, net export 
equation is expressed as follows; 

Where  are parameters to be 
estimated and  is the error term. The 
coefficient of  is expected to be positive 
indicating a positive relationship between 
PPP and net exports to SA. The positive 
relationship implies that an increase 
in PPP which is an undervaluation will 
increase export earnings from SA and the 
opposite is true. The relationship between 
South African GDP and net export to SA 
as measured by the coefficient of  is 
expected to be positive indicating an 
increase in SA GDP will increase demand 
for Eswatini exports. The coefficient of , 
which measures the responsiveness of net 
exports to SA to changes in domestic GDP is 
expected to be either positive or negative. 
A negative sign will imply that increases in 
domestic GDP causes imports from SA to 
increase faster than the expected increase 
in export volumes due to increases in 
economic activity. A positive sign will 
imply that exports volumes grow faster 
than imports from SA due to increases in 
domestic GDP.  The lag of net exports to 
RSA is added to capture the effect of past 
values of net exports to future values.

4.1.3   Generalized Autoregressive 
Conditional Heteroscedasticity GARCH 
Analysis
As previously indicated, the most 
important variable in the context of 
analyzing the sustainability of the peg is 
the level of reserves, which is the anchor 
to the peg. However, this variable has 
been declining and very volatile over 
the years. The declining and volatility 
of the reserves is modelled using the 
Generalized Autoregressive Conditional 
Heteroscedasticity (GARCH) where other 
variables which are associated with the 
decline and volatility are included as 
exogenous variables. Hence, the conditional 
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mean equation of the GARCH as stated in 
Eq. (3)   below sheds light on the extent to 
which SACU revenues and export earnings 
impact on the level of reserves, which in 
turn affects the sustainability of the peg. 
The domestic economic conditions are also 
captured in the model which are proxied 
by the ratio of private sector credit to GDP.

 

Where   and    represent changes 
in the level of reserves at time t and t - 1, 

  denotes changes in the SACU revenues 
at time  t,   represents changes in net 
exports i.e. export earnings at time t, and   

 denotes changes in domestic financial 
conditions at time t. The parameters to be 
estimated in  Eq. (3) are 𝛾𝛾0, 𝛾𝛾1, 𝛾𝛾2,   and 𝛾𝛾3 𝜇𝜇𝑡𝑡    𝜎𝜎𝑡𝑡
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2 … Eq. (4) 
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 are all expected to be 
positive. In Eq. (4) below, we present the 
conditional variance equation, i.e. the 
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 represent the lagged fitted 
variance Eq. (3). The condition for a well 
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 for covariance stationary.

4.1.4 Ratio of Rands in Circulation to 
Emalangeni in Circulation in Eswatini
As indicated in chapter two, one of the 
disadvantages of the peg and consequently 
the legal tender of the Rand in Eswatini 
is that money supply is understated by 
the amount of Rand currency circulating 
in the country. Hence, economic agents, 
particularly hawkers will utilize the Rands 
available in circulation to pay for imports 
from South Africa instead of depleting the 
reserves at the CBE. The estimated Rands 
in circulation in Eswatini are obtained from 
the Policy Research and Macroeconomic 
Analysis (PRAMA) unit of the Economic Policy 
Research and Statistics (EPRS) department 
which do seigniorage calculation using the 
agreed seigniorage formula. Consequently, 
the ratio of the Rands in circulation to 
Emalangeni in circulation are computed 
using  below. 
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𝑞𝑞

𝑗𝑗=1
𝜇𝜇𝑡𝑡−𝑗𝑗

2 +  ∑ 𝛽𝛽𝑖𝑖

𝑝𝑝

𝑖𝑖=1
𝜎𝜎𝑡𝑡−𝑖𝑖

2 … Eq. (4) 

 

 

𝑅𝑅𝑡𝑡
𝐸𝐸𝑡𝑡

… … … … … … … … . 𝐸𝐸𝐸𝐸. (5) 
is the estimated Rands in 

circulation in Eswatini at time t  and Et  
is the Emalangeni in circulation at time 
t. Therefore, when the ratio is declining 
overtime, pressures will be on the reserves 
to decline, threatening the sustainability 
of the parity. If the ratio is growing 
overtime it means the parity is sustainable 
and more so because the country receives 
more seigniorage compensation to boost 
the level of reserves. 

4.2  Data Analysis
The study uses the following variables 
SACU revenues (SACU), South African Gross 
Domestic Product (GDP_SA), Eswatini GDP 
(GDP_ESW), Domestic reserves (RESV), 
Purchasing power parity (PPP), Net exports 
to South Africa (NX_SA) and Net exports to 
South Africa as a ratio of domestic GDP 
(NX_GDP).
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Figure 6: Movements in the Data Series 
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To determine whether the variables in 
Figure 6 are stationarity or non-stationary, 
the Augmented Dicky Fuller (ADF) tests is 

conducted on the variables and the results 
are shown in Table below.

Table 3: ADF Stationarity Test Results 

Variable Level 1st Difference Order of Integration
GDP_ESW -2.359322 -3.932377*** I(1)
GDP_SA -1.240080 -2.952129** I(1)
NX_SA -1.152380 -5.590530*** I(1)
RESV -1.176133 -4.262928*** I(1)
PPP -2.800884* -4.949260*** I(0)
SACU -3.096719 -5.833830*** I(1)

Note: ***, **, * are 1%, 5%, 10% significance levels respectively

The results indicate that all the variables 
except the PPP are integrated of order 
1, hence non-stationary whilst the PPP 

series is integrated of order 0 meaning it is 
stationary at 10 per cent.
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5.1  PPP Analysis Results
Using   and monthly inflation data for 
Eswatini and South Africa spanning from 
January 1989 to December 2019 we obtained 
the PPP series as depicted in Figure 7 below. 
The threshold of one indicates that the 
Lilangeni is undervalued if the PPP value 
at a particular time is above it, overvalued 
if it is below it and in equilibrium, if the 
PPP value falls on it. It is evident from the 
time to time deviations of the PPP from 
the threshold that PPP does not hold in 
Eswatini. This implies that the Lilangeni 
real exchange rate is either overvalued or 
undervalued characterized by fluctuations 
in the export earnings as captured by 
trade balances with South Africa. The PPP 

5.0  EMPIRICAL RESULTS AND DISCUSSIONS

in Eswatini may not hold because most of 
the goods and services consumed by the 
country are imported from South Africa 
and therefore their prices bear added costs 
of transport. Moreover, some goods prices 
are administered differently in the country 
compared to South Africa. For example, 
when Eswatini government freeze the 
hike in utility tariffs in 2019, the country’s 
inflation fell below that of South Africa as 
evidenced by the spike in the PPP in May 
2019, making the Lilangeni real exchange 
rate undervalued. Contrary to all of these, 
the PPP is founded on the assumptions that 
there are no transport costs and goods are 
identical in both countries.     

Figure 7: Trend in the Purchasing Power Parity (PPP) 
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However, when the PPP in Figure 7 above 
is viewed over the entire sample period, 
the real exchange rate on average is in 
equilibrium. This is more so because it is 
moving up and down around the equilibrium 
threshold level. Testing whether the 
Lilangeni real exchange rate contains a 
unit root, the results in Table 2 indicates 
that the PPP series is integrated of order 
0 and therefore stationary. This, therefore, 
confirms that the Lilangeni real exchange 

rate is in equilibrium or that on average 
the PPP holds over the sample period. Our 
finding suggests that any shock to the real 
exchange rate, which causes it to deviate 
from its equilibrium, will be temporary 
as the real exchange rate will revert to 
equilibrium as the shock dies in the short 
run. This is the case because of the monetary 
policy and trade integration between the 
two countries, which keep Eswatini inflation 
tracking that of South Africa.  
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5.2  OLS Regression Analysis
In this section, we present the regression 
results   in Table 4 below. Before the 
results of the regression are presented, 
we graphically depict the relationship 
between the net exports to SA and PPP in 
Figure 8. It is evident from the graph that 
while the Lilangeni was overvalued for the 

better part of the review period, Eswatini 
has been recording negative trade balances 
with South Africa. However, in the period 
prior to 1993 and in 2019 and thereafter 
when Eswatini inflation declined far below 
that of South Africa, the Lilangeni became 
undervalued and the trade account recorded 
trade account surpluses.

Figure 8: Net Exports to South Africa (NX_SA) and PPP
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This shows a strong and positive relationship 
between the PPP and the trade balance of 
Eswatini with respect to South Africa.

Table 4 presents the regression results to 
determine, using econometric techniques, 
the relationship between net exports and PPP.       

Table 4: OLS Regression Results

Dependent Variable: NX_GDP

 Variable     Coefficient       Std. Error       t-Statistic Prob.  
NX_GDP(-1) 0.530435 0.152330  3.482133 0.0018 
PPP(-1)  0.146004  0.035142 4.154665 0.0003 
LGDP_ESW 0.220993 0.062637 3.528137  0.0016
LGDP_SA  0.008892  0.002499  3.558296  0.0015

R-squared 0.712900 

Adjusted R-squared  0.678449
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demand for Eswatini exports by 0.01 
percent.

5.3   The GARCH Estimation Results
Having determined, from the regression 
results, the strong and positive relationship 
between net exports and PPP, the study 
further examines the impact of the exports 
earnings on the level of reserves and hence 
on the sustainability of the peg. Based on 
the evidence that the level of reserves in 
Eswatini is largely influenced by the level of 
SACU receipts, the study also analyses the 
relationship between these two variables. 
Firstly, we analyze these relationships by 
depicting graphically the trends of the three 
variables as in Figure 9. The figure below 
shows that both the net exports and SACU 
revenue variables are moving in tandem 
with the trend in the level of reserves. 
This is indicating a positive relationship 
between net exports, SACU revenue and 
the level of reserves. However, it cannot be 
determined from the graph how strong are 
these relationships, hence the need to use 
econometric techniques to determine the 
strengths of these relationships.

The results show a positive and significant 
relationship between the PPP and net 
exports to South Africa, which confirms our 
finding from the graph presented above. 
The results indicate that a 1 percent 
undervaluation in the PPP will increase net 
exports to South Africa by 0.15 percent. 
However, the coefficients of the PPP were 
insignificant at time t but it was significant 
at time t-1, implying that net exports 
respond to changes in PPP with a lag. This is 
the case because it takes time for exporters 
to react to the changes in the export prices. 
It is evident from the results that net 
export responds to changes in PPP with a 
lag. The positive and significant coefficient 
of the one-period lagged net export ratio 
to GDP (NX_GDP) indicates persistence in 
net exports. The coefficient of the Eswatini 
GDP is positive and significant conforming 
to the theory that increases in the domestic 
GDP cause export volumes to increase 
faster than increases in imports. Likewise, 
the coefficient of the South African GDP 
is positive and significant implying that a 
1 percent increase in GDP_SA, increases 

Figure 9: The Trends in Reserves, SACU Receipts and Net Exports 
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Secondly, the study further analyses these 
relationships by estimating   the mean 
equation together with    the volatility or 
variance equation both of which constitute 
the GARCH model. In the mean equation, 
the SACU receipts have been included as a 
control variable given the over-reliance on 
the reserves on SACU revenue. The results 
of the GARCH model are presented in 
Table 5. The results of the mean equation 
confirm the positive relationship between 
net exports, domestic financial conditions, 
and the level of reserves, however, 
this relationship is not significant. This 
implies a weak relationship between 
export earnings and reserves, which can 
be explained by the free flow of capital 
between Eswatini and South Africa. As a 
result of the free movement of capital, 

some commercial banks in Eswatini 
keep the Rands export earnings in South 
Africa and credit exporters with the 
equivalent Emalangeni. This is contrary to 
the expectation by the CBE in that upon 
receiving the export earnings, commercial 
banks are expected to surrender the Rands 
to the CBE in exchange for equivalent 
Emalangeni. Consequently, the Rands 
earnings are expected to boost the level of 
reserves and enhance the sustainability of 
the peg. The domestic financial conditions, 
as measured by the ratio of private sector 
credit to GDP were found to be positively 
related to the volatility of the reserves, 
although insignificant. That could be the 
result of local financial institutions being 
players in the domestic financial markets, 
hence the effect on reserves.

Table 5: Results of the GARCH Model
    

Variable Coefficient Std. Error z-Statistic Prob.  

C -0.021002 0.049080 -0.427918 0.6687
DLRES(-1) 0.515440 0.185954 2.771870 0.0056
DLSACU 0.476478 0.075230 2.345855 0.0190
NET_EXP(-1) 0.839658 0.290993 0.885489 0.2939
DFC_P(-1) 0.056736 0.067775 0.837124 0.4025

Variance Equation

C -0.003312 0.008481 -0.390464 0.6962
RESID(-1)^2 0.109306 0.122408 2.892968 0.0379
GARCH(-1) 0.887630 0.219046 4.052246 0.0001

R-squared 0.676990

Adjusted R-squared 0.545830

The results of the mean equation further 
show that there is a positive relationship 
between SACU revenues and the level of 
reserves and it is significant. This confirms 
that the level of reserves in Eswatini 
is largely driven by SACU receipts. The 
coefficient of the SACU receipts is relatively 
high indicating that a 1 percent increase in 

SACU receipts will cause the level of reserves 
to increase by 0.47 percent. The results of 
the variance equation show that both the 
ARCH and GARCH terms are significant and 
their sum is 0.99 which is very close to one, 
indicating high volatility in the reserves 
caused by the net exports and largely by 
SACU receipts volatility.
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5.4  Results of the Ratio of Rands in 
Circulation to Emalangeni in Circulation 
in Eswatini
Using the study computes the Rands in 
circulation to Emalangeni in circulation 
ratio as depicted in Figure 10. The ratio has 
been stable but showing a slight downward 
trend and volatile over the period of sample. 
This implies that Emalangeni in circulation 

are increasing faster than the Rands in 
circulation in Eswatini. Consequently, this 
exert downward pressures on the level of 
reserves as commercial banks purchase 
Rands from the CBE to meet the demand 
for Rands by their customers to trade with 
South Africa. The downward trend in the 
ratio poses as a threat to the sustainability 
of the peg.

Figure 10: The Ratio of Rands in Circulation versus Emalangeni in Circulation 

 

 -

 0.02

 0.04

 0.06

 0.08

 0.10

 0.12

 0.14

 0.16

 0.18

 0.20

Ja
n-

10

Ju
n-

10

N
ov

-1
0

Ap
r-

11

Se
p-

11

Fe
b-

12

Ju
l-

12

D
ec

-1
2

M
ay

-1
3

O
ct

-1
3

M
ar

-1
4

Au
g-

14

Ja
n-

15

Ju
n-

15

N
ov

-1
5

Ap
r-

16

Se
p-

16

Fe
b-

17

Ju
l-

17

D
ec

-1
7

M
ay

-1
8

O
ct

-1
8

M
ar

-1
9

Au
g-

19

Ratio(Rand in Circulation/Emalangeni in circulation)

Linear (Ratio(Rand in Circulation/Emalangeni in circulation))

Source: Central Bank of Eswatini

The purpose of the paper is to ascertain the 
stability of the peg between the Rand and 
the Lilangeni. Different approaches were 
undertaken to determine the sustainability 
of the peg. A survey of literature was 
undertaken, where it was found that many 
pegs had failed in the previous decades, 
some as a result of political turmoil and 
others due to structural issues, but long-
time pegs had survived. The study further 
examined the transmission mechanism 
from the PPP to net exports and from net 
exports to the level of reserves and hence 
to the sustainability of the peg. 

6.0   CONCLUSIONS AND RECOMMENDATIONS

The PPP analysis was undertaken 
whose results show that the Lilangeni 
was characterized by both periods of 
overvaluation and undervaluation, which 
on average the PPP is concluded to be in 
equilibrium over the reviewed sample. The 
overvaluation and undervaluation periods 
were accompanied by trade deficits 
and surpluses, respectively, indicating a 
positive relationship between the PPP and 
net exports. The positive and significant 
relationship between the two variables was 
also confirmed by the regression results. 
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It can be concluded from this result that 
during an undervaluation exports earnings 
are increased, while they decline during 
an overvaluation. However, the mean 
equation of the GARCH results show that 
there is a weak relationship between the 
net exports and level of reserves, which is 
a concern for the sustainability of the peg. 
The weak link is due to the undesirable 
behavior by some commercial banks of 
keeping exports earnings in South Africa 
while crediting their customers (exporters) 
with the equivalent Emalangeni.  However, 
this behavior has since been corrected by 
the bank through moral suasion with the 
affected banks.

In an endeavor to mitigates the effects 
of such behavior by commercial banks 
on the level of reserves, the CBE in May 
2018 started to purchase foreign currency 
acquired through export proceeds from the 
local banks to build up the level of reserves. 
This intervention has assisted in maintaining 
the country’s reserves above critical levels 

and buffered the effect of net outflows. It 
can be concluded therefore that since the 
intervention by the CBE, export earnings 
have been strongly correlated with the 
level of reserves and hence supportive to 
the sustainability of the peg. However, the 
remaining threat to the level of reserves is 
the dwindling SACU receipts, an exogenous 
factor that is beyond the control of the 
CBE. The results of the mean and variance 
equations confirmed the strong positive 
relationship between SACU revenues and 
the reserves.  Another threat to the level 
of reserves, which is also beyond the CBE 
control is the declining ratio of Rands in 
circulation to Emalangeni in circulation. 
The downward trend in the ratio is a threat 
to the peg since it indicates that there are 
more Emalangeni in circulation than Rands 
in circulation, which encourages Rands 
outflows. The less Rands relatively to 
Emalangeni in circulation also implies less 
seigniorage compensation for Eswatini, 
which negatively affects the level of 
reserves.
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Modelling the Spread of Covid-19 
in Eswatini

Sizwe Bhangu5 

May 2020

Non-Technical Executive Summary

Background: COVID-19 (coronavirus) is a 
new virus that started in Wuhan, China, 
and has infected more than 5 million 
people globally with a death toll of more 
than 340,000 (as of 24 May 2020). The virus 
is primarily spread from person to person 
by coming into close contact (within 1.5 
meters) with a person who has COVID-19 
wherein you may get infected from 
respiratory droplets when the person with 
COVID-19 coughs, sneezes, or talks. 

Objectives: Modelling COVID-19 epidemic 
infections would assist the understanding 
or answering three critical questions: when 
is the estimated peak of the epidemic 
and how effective are the containment 
measures? Answering these questions will 
in turn help the health sector to prepare 
better responses to deal with COVID-19 
in the country. This might be in the form 
of how many people would need medical 
assistance and what is the concentration 
across time. It will also provide policy 
makers feedback on the effectiveness of 
containment measures already in place as 
well as guide policy makers on how and 
when to relax lockdown.

5Sizwe Bhangu is a Research  Assistant in the Economic 
Policy Research and Statistics Department at the Central 
Bank of Eswatini. 
Email: SizweB@centralbank.org.sz 

Methods: The study adopts frequently used 
models in epidemiology for its purpose. The 
chosen models are the Susceptible Infected 
Recovered (SIR) model and the Susceptible, 
Exposed, Infected, and Recovered (SEIR). 
The SIR model categorizes the population 
into three groups: (i) Susceptibles (i.e. 
people who have not yet been infected 
and yet could catch infection;(ii) Infectious 
(i.e. people who are currently infected 
(active cases) and could potentially infect 
others they come in contact with); and (iii) 
Recovered (i.e. people who have recovered 
(or have died) from the disease and are 
thereby immune to further infections). The 
Second model SEIR brings in an additional 
aspect of Exposed (E) - this consists of 
individuals who might have the virus (due 
to travel, direct/indirect with an already 
positively tested person), but do not show 
any symptoms. The aspect brought by SEIR 
model is of big relevancy for the COVID-19 
outbreak. Both models are relevant because 
they deal with infections that are broadly 
spread from person to person. Limitations 
however emerge in terms of the models 
being unable to capture social, cultural, 
demographic, economic and geographic 
factors.

Findings: The SIR model showed that the 
highest number of cases we could have 
expected in a day is 75 cases without any 
measures, whilst after the introduction 
of the lockdown only, the highest number 
of cases we could expect is 37 cases per 
day. Lastly, if we incorporate all measures 
taken by the government of Eswatini, the 
highest cases we could expect is 13 within 
a day. The SIR Model using scenario analysis 
further predicts that the measures that 
were gradually implemented managed to 
shift and reduce the peak of the incidence. 
In the current spread predicted, the peak is 
shifted by approximately between 46 and 48 
days from the 24th May 2020. This indicates 
an expected peak time to be around the 
third and fourth week of July 2020.
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Simulations from the SEIR model also 
predicts that the virus will reach a peak in 
46 days after the 24th May 2020.  After the 
46 days, the model predicts that 23 percent 
(263,513) of the population will be infected 
and those that will be exposed will be 10 
percent of the population.

Recommendations: The results suggest 
that analysis of impact of COVID-19 on the 
economy and mitigating measures thereof 
should be premised on epidemic peaking 
in late July as predicted by the models or 
early August 2020. (i.e. this is currently 

consistent with GDP pessimistic scenario 
analysis which was premised on a lockdown 
of about 4 months and a peak in September 
2020, yielding a GDP growth rate of -6.16 
percent. Other COVID-19 mitigating 
policy measures must be cognizant of 
this trajectory. For example: support to 
vulnerable groups will also have to take this 
into consideration in terms of number of 
months for relief measures. Also, loan and 
other debts restructurings can factor such 
dynamics. Lockdowns could be eased after 
the and risk assessment.

1.0   BACKGROUND 

The COVID-19 virus outbreak which began 
in Wuhan, China in December 2019 has been 
spreading at an alarming rate across the 
globe. As of 24 May 2020, it had infected 
over 5 million people with a mortality of 
approximately 347,423 but there have been 
notable recoveries as well at 2.3 million. 
On the 14 of March 2020, the country 
reported its first case of Corona virus. As 
of the 24th of May 2020, the Ministry of 
Health in Eswatini reported 250 confirmed 
cases of COVID-19. This is 71 days after the 
first case of corona virus in Eswatini.  

Given these demographics, the effects 
of coronavirus in the country cannot be 
over-emphasized. The virus has seen the 
country shutting down and encouraging 
most activities to be done at home. Shut 
downs are sometimes guided by simulations 
and sometimes not, which necessitates 
a deeper analysis of the measures taken 
by countries that will quantify and track 
progress on their trajectory. 

Hethcote (1989) notes that on the one 
side, the transmission mechanism from 
an infective to susceptible is understood 
for nearly all infectious diseases and 
the spread of disease through a chain of 
infectious is known.  On the other hand, the 
transmission interactions in a population 

are very complex such that it is difficult 
to comprehend the population dynamics of 
the disease spread. He further notes that 
experiments with infectious disease spread 
in human populations are often impossible, 
unethical or expensive. This is coupled 
with data that is sometimes available or 
not available. If available, the data is 
often incomplete due to under reporting 
or slow testing. Choisy et. al. (2007) also 
echoed that the transmission process 
is at the heart of any epidemiological 
model. they converge to the same point 
that mathematical models and computer 
simulations can be used to perform needed 
theoretical experiments. 

The objectives of the study include;
1. To simulate the spread of COVID-19 in 

Eswatini.
2. To simulate the effects of interventions 

made by the government of Eswatini in 
fighting Covid-19.

The study limits its analysis on information 
ending 24 May 2020. This is to say that any 
information available after that period 
was not incorporated in the analysis. The 
analysis also limits itself to two models, 
the SEIR and SIR model. These limitations 
may include; the fact that the two models 
do not account for social, economic, 
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demographic and cultural factors. The 
paper also estimates the simplest SIR that 
assumes that there are two transitions, 
infection and recovery. Hence the other 
limitation that recovery may mean that a 
person cannot contract the disease again 
(Immunity). The models are also unable to 

describe spatial aspects of the spread, age 
structure dynamics of spread, persistency 
of the infection and risk structure. We 
further assume that the population is 
completely homogenous and the incubation 
period of the disease is instantaneous. 

Porter (2012) noted that even though 
compartmental epidemic modeling is an 
ancient methodology, dating back to the 
late 1920s, they still present a rich and 
fruitful area of research. The traditional 
compartmental epidemic models are SIR 
(Susceptible, Infectious, Removed) models 
and they assume permanent immunity 
after recovery. SIR models, along with the 
more improved SEIR (Susceptible, Exposed, 
Infectious, Removed) models are still the 
best and standard models in modeling 
pathogens that confer permanent immunity.
Arino et al. (2012), as cited by Chen (2015) 
elude that monitoring, analyzing, and 
predicting the effects of infectious diseases 
on a society is the cornerstone of identifying 
effective ways to prevent, control and 
manage disease spreads. It is well known 
that every infectious disease is transmitted 
through space and time from one individual 
to another in a unique spreading network 
and environment. The use of models in 
public health decision making cannot be 
over emphasized to the study of the spread 
of disease, this can range from designing 
interventions to control and prevent further 
outbreaks, and limiting their devastating 
effects on a population.

Rutering et. al (2016) notes that limitations 
arise as a result of using deterministic models 
to approximate stochastic systems. These 
limitations include; the fact that the model 
does not describe multi-strain infections, 
infection with time varying infectivity, super 
infection and the spatial behavior of the 
epidemic. They further lack the exploration 

of the relationships between communicable 
and non-communicable diseases. 

Rachah and Torres (2017) investigated 
several SEIR models with respect to 
the Ebola outbreak in West Africa, they 
studied the properties and usefulness of 
SEIR models with respect to Ebola. They 
presented the basic SEIR model and its 
mathematical analysis and thereafter added 
demographic effects in order to analyze the 
equilibria with vital dynamics. The system 
of equations of the model were solved 
numerically and the simulations confirmed 
the theoretical analysis of the equilibria of 
the model. Moreover, using optimal control, 
they controlled the propagation of the virus 
through vaccination, reducing the number of 
infected individuals and taking into account 
the cost of vaccination. After considering 
the case of Liberia, with induced death 
rates they noted that the model was useful 
with respect to Liberia’s outbreak of 2014.

Trawicki (2017) proposed a new SEIRS 
model that generalized several classical 
deterministic epidemic models such as 
the Susceptible Infected Recovered (SIR), 
Susceptible Infected Susceptible(SIS), 
SEIR and SEIRS involving the relationships 
between the susceptible S, exposed E, 
infected I, and recovered R individuals for 
understanding the explosion of infectious 
diseases. They relaxed the model 
assumption of homogenous mixing in the 
population by utilizing vital dynamics with 
unequal birth and death rates, vaccinations 
for newborns and non-newborns, and 

2.0  LITERATURE REVIEW
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3.0   METHODOLOGY

The analysis uses compartmental models, 
those being the Susceptible, infected 
and recovered (SIR) model, together with 
the Susceptible, Exposed, Infected and 
Recovered (SEIR) model. This analysis 
performs a simple simulations of COVID-19 
spread in R software using the packages 
EpiModel and deSolve. According to Porter 
(2012), The general framework of the 
stochastic SEIR model is as follows: 

1. There is a group of individuals in the 
Susceptible class and at least one 
individual in the Infectious class in a 
population at the start of the epidemic. 

2. The infectious individuals mix with 
susceptible individuals. Any susceptible 
individual contacted moves to the 
Exposed or latent class based on a 
probabilistic process. 

temporary immunity. The rescaled SEIRS 
model is with total time-varying population 
and concluded that it was the best model 
compared to the conventional ones.

Walters et. al. (2018) notes that 
mathematical models can be used to 
understand the risks posed by global spread 
of infectious diseases. They uncover that 
most epidemiological data come from 
published journal articles, whilst population 
data come from a wide range of sources, 
ranging from statistical offices to surveys, 
or commercial datasets. They further note 
that the use of commercial datasets may 
benefit the modeller, though it makes 
model appraisal by other researchers more 
difficult. They also note that the sparsity of 
epidemic events, and changes in outbreak 
recording, may make identifying suitable 
validation datasets difficult, hence 
appreciated the challenge of modelling 
emerging infections given the lack of 
data for both model parameterization and 
validation, and inherent complexity of the 
approaches used. 

Chae et. al. (2018) noted that infectious 
disease trends are not known, which 
means prediction is not easy. Therefore, 
they tried to predict infectious diseases 
by optimizing the parameters of a deep 
learning algorithm while considering 
big data including social media data in 
Korea. They investigated the performance 
of the deep neural network (DNN) and 

long-short term memory (LSTM) learning 
models with the autoregressive integrated 
moving average (ARIMA) when predicting 
three infectious diseases one week into 
the future. Their results showed that the 
DNN and LSTM models perform better than 
ARIMA. In the case of predicting the spread 
of chickenpox, the top-10 DNN and LSTM 
models improved average performance by 
24 per cent and 19 per cent, respectively. 
Furthermore, the DNN model performed 
well and stable, whilst the LSTM model 
was more accurate when infectious disease 
was spreading.

Batista (2020) used the SIR model to predict 
the final size of the corona virus epidemic 
in Slovenia. He used Mathlab software to 
estimate the results of the model and his 
predictions were that the final size would be 
85 000 cases. Sameni (2020) extended the 
SIR model to incorporate how measures such 
as social distancing, regional lockdowns, 
quarantine and global public health 
vigilance influence the model, through its 
parameters and thereof the trajectory of 
the epidemic. They noted that their model 
was not stable around its fixed-point (the 
no-infection case) and hence there is a 
need to be proactively worried about the 
instability of our societies to such epidemic 
outbreaks. This is on the back of the fact 
that a fatal virus with an initial seed as 
small as a single subject worldwide can 
trigger the avalanche of pandemic waves, 
killing many people worldwide.
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3. Once in the Exposed class, the individual 
spends a number of days without 
spreading the infection. 

4. Based on some probabilistic process, 
the individual moves from the Exposed 
class to the Infectious class. 

5. The newly infectious individual may 
contact susceptible individuals and 
spread the disease.

6. Based on some probabilistic process, 
the infectious individual recovers and 
moves 2 to the Removed class. 

7.  Once in the Removed class, the 
individual may no longer be infected. 

3.1   Assumptions Typically Made in SIR 
and SEIR Models 
Deikmann et. Al. (1995), states that some 
of the assumptions in the Kermack and 
McKendrick framework are still present in 
the majority of the models in the literature 
today, though most of these assumptions 
have been relaxed in at least one model or 
framework. The main assumptions are: 
1. The Exponential Assumption. 

Exponentially distributed latent and 
infectious times. 

2. Homogeneous mixing. Any individual 
is equally likely to contact any other 
individual in the population on a given 
day (relaxed in contact network and 
agent based models). 

3. Identical disease processes for every 
individual (this assumption is typically 
considered valid at the population 
level). 

4.  Equal susceptibility for every individual.  
5.  Linearity in the number of new 

infectious with respect to the number 
of infectious individuals (relaxed in 
contact network models).

3.2   Model Specification
The general epidemic model used in 
this paper assumes that people being 
susceptible to an infectious disease, 
may become infected by exposure to an 
infectious person, becoming immediately 
infectious themselves and after a time 

period either recover or die. The model 
assumes a fixed population size that can 
be denoted as;

N=S(t)+I(t)+R(t)

Where S(t), I(t) and R(t) are the numbers 
in the population who are susceptible, 
infectious and recovered at time t, 
respectively. Each contact between a 
susceptible and an infectious patient has 
a probability p of leading to transmission 
and contacts occur at a rate c per day. The 
model dictates that each population in the 
various compartments can be described by 
ordinary differential equations as follows;
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Where c and γ are positive constants and   
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ranges from 0 to 1. The SEIR model on the 
other hand that is estimated by this paper 
adds an additional group of people which 
is called the latently-infected (exposed) 
individuals. These individuals are those 
that have acquired infection but are not yet 
infectious. The model dictates that each 
population in the various compartments 
can be described as follows;
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 Where c , v , p   and  γ  are positive constants. 
In this paper we define the contact rate c 
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probability of infection, give β which is the 
transmission rate.

3.3 Scenario Analysis
The study will run scenarios using the SIR 
model to give intuitive understanding on the 
projected patterns of spread of the disease. 
These scenarios will be based on the contact 
rate and the probability of infection. The 
study assumes that certain interventions 
implemented by the government have the 
ability to affect these two variables thus 
affecting the transmissibility of the virus.

Table 1: SIR Model Scenario Analysis assumptions 

VARIABLE Scenario 1 Scenario 2 Scenario 3

Contact Rate 10 5 2

Transmission Probability 5,2.5, 1 5,2.5,1 5,2.5,1

Infectious Period 5 5 5

Incubation Period 2 2 2

Population Segregations

Susceptible Host 1,145,878 1,145,878 1,145,878

Infectious Host 92 92 92

Recovered 156 156 156

The study tries to quantify possible effects 
of the health measures on the contact 
rate and the probability of infection. It 
anticipates that lockdown measures and 
other measures such as the washing of hands 

as the average number of transmissible acts 
per person per unit time. The probability 
of infection (p) is defined as the chances 
of infection per transmissible act between 
susceptible and infected person. The rate 
of recovery (γ)  is defined as the number 
of recovered people (plus deaths if SIR 
model is used) over the total population. 
It can also be seen as the reciprocal of the 
disease duration of a recovered patient. 
The parameter  v represents the latent 
period or the incubation period of the 
pathogen. It should also be noted that    cp 
which is the contact rate multiplied by the 

wearing of masks and social distancing could 
reduce the contact rate and the probability 
of infection towards the variables tested in 
the different scenarios. 
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4.0   RESULTS AND FINDINGS

This section of the paper is divided into 3 
sections, the first section gives results of 
scenario 1 in detail using the SIR model, 
which is the baseline scenario without 
any interventions. The second section 
presents results from the SEIR model using 
assumptions detailed in the section. The 
last section of the paper describes the 
results from scenarios 2 and 3 in comparison 
with scenario 1 using the SIR model.

4.1  SIR Model 
The analysis is predicated on the following 
assumptions; the Susceptible (S) population 
is 1,145,878, the infected population (I) is 
92 people and the recovered population 
which also covers death (R) is 150 people. 
Since, the average household  is 4, we 
assume that a normal person can touch 

about 2 households noting the cultural 
norms and the way the Emaswati live. This 
translate into an exposure-to-infection 
rate of 10 contacts per day. 

The overall probability of infection across 
all these exposures is measured at 0.05 
(5%), which means that there is only a 5 
percent chance of being infected across all 
exposures. The recovery rate is estimated 
at 5 percent also, hence we anticipate 
a person to recover in 20 days, and this 
follows a binomial distribution. The death 
rate is estimated at 9 per 1,145,970 million 
populations per annum. The results of 
the model can be shown as a population 
spread as depicted in Figure 1, within the 
3 compartments of the model.

Figure 1: Number of people in each compartment of the model 

Figure 1 shows the number of individuals in 
each of the S, I and R compartments at each 
time point (each day, in this simulation) that 
is, the size of the I compartment gives the 
point prevalence of COVID-19. In the first 
20 days, the disease is seen to be moving 
very slowly but after day 22  the susceptible 

population (S-people that are not infected 
by Covid-19) starts decreasing (Blue line). 
The cases of Covid-19 starts to increase on 
day 22 reaching a peak in day 37, though 
recovery also starts peaking up on day 24 
from the 24th of May 2020. We can further 
visualize the incidence in Figure 2.
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Figure 2: COVID-19 prevalence by SIR Model

The SIR model, projects that the peak of 
the virus will be 25 days from the 24th of 
May 2020. Using the assumption of Scenario 
1 of 10 contacts per day and 5 percent 
probability of being infected. This implies 
that the peak of Covid-19 is anticipated to 
be on the third week of June (18th of June 
2020), using the SIR model and Scenario 
1 Assumptions. The anticipated size of 
the pandemic is around 8000 citizens of 
Eswatini. Thereafter, a smooth decrease is 
anticipated until normalization after day 50 
which is early August 2020. Following are 
results from the SEIR model for the spread 
of the corona virus.

4.2  SEIR Model
The results of the SEIR model were also 
estimated using the baseline scenario 

(Scenario 1), where in the total population 
(N) is 1,145,710, the infectious population 
is assumed to be 92 people and 12 exposed, 
which were the people reported to be 
infected on the 24th May 2020, recovered 
population is the population that includes 
those that recovered and those that died 
due to the virus and were estimated at 
150 people. The model was estimated in 
R software using the deSolve package of 
R. Model parameters which include the; 
contact rate which is estimated at 10 
contacts per day, probability of infection 
estimated at 5 percent, infectious period is 
5 days and the incubation period is 2 days 
which is the minimum time when symptoms 
can be visible. Results of the SEIR model 
are shown in Figure 3 when using the 
assumptions in Table 2.

Figure 3: SEIR results on COVID-19 spread in Eswatini population
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The results from scenario 1 assumptions 
which is also the baseline for SEIR model 
predicts that the Corona virus spread will 
reach a peak in 47 days from the 24th of 
May 2020 and there it would have affected 
23 percent (263,513) of the population 
and those that will be exposed will be 10 

percent of the population. The model also 
predicts that we will observe recoveries 
before we reach the peak and will be more 
pronounced after the peak. The Corona virus 
prevalence according to the SEIR model is 
shown in Figure 4.

Figure 4: SEIR Prevalence  Results 

 

The model predicts that in the next 47 
days from the 24th May 2020 (third week 
of July), we should reach a peak in the 
number of people infected. This will then 
be followed by a gradual decline in the 
number of registered cases.

4.3  Scenario Estimation on Health 
Measures Using the SIR Model
This section will use the SIR model to 
describe intuitively how the measures 
taken by the government have affected the 
trajectory of the Corona virus pandemic. 
The previous section gave results on the 
baseline scenario (Scenario 1), which is a 
scenario that assumed that every citizen 
has contact 10 individuals per day, the 
probability of infecting a person when 
infected get in contact with a susceptible 
person was assumed at 5 percent, the 
incubation period is 2 days which is the 
minimum and the infectious period is 5 
days. This section adds two other scenarios, 

which is scenario 2 and scenario 3, that add 
certain measures that were taken by the 
government of Eswatini in fighting COVID- 
19.

In Scenario 2, the paper incorporates the 
lockdown measures into the model, by 
decreasing the number of contacts by half, 
to 5 contacts per day and per individual, 
furthermore, the probability of infection 
tested is at 5 percent, 2.5 percent and 1 
percent. This affects the infection rate or 
rather the number of cases reproduced in a 
day. The population in each compartment is 
maintained as in the baseline scenario.

In scenario 3, the paper incorporates 
lockdown rules, plus other measures taken 
by the Ministry of Health in Eswatini to 
curb the spread of the virus. These include; 
wearing a mask, washing your hands 
regularly social distancing, proper sneezing 
behaviors and the use of alcohol based 
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sanitizers. These measures are expected 
to decrease further the contact rate to 2 
contact persons a day and also we maintain 

the same probability of infection 5 percent, 
2.5 percent and 1 percent. A summary of 
the scenarios is shown in Table 2.

Table 2: Scenario Assumption

Variable Scenario 1 Scenario 2 Scenario 3

Contact Rate 10 5 2

Transmission Probability(%) 5,2.5,1 5,2.5,1 5,2.5,1

Infectious Period 5 5 5

Incubation Period 2 2 2

Susceptible host 1,145,878 1,145,878 1,145,878

Infectious Host 92 92 92

Recovered 156 156 156

Results of the simulations of the measures 
noted in Table 2 are shown in Figure 5. That 

is Scenario 1, which is the baseline scenario, 
scenario 2 and scenario 3.

Figure 5: Scenarios of the impact of COVID 19 Measures 

Results show that in Scenario 1, which is the 
baseline the model predicts that without 
any policy change, the reproduction rate 
will be 2.74 and the highest number of new 
cases that we can observe in a day is 75. 

This is if the probability of infection is 5 
percent. If the probability of infection is 
reduced to 2.5 percent and contact rate 
remains at 10, then the maximum number of 
new cases that can be observed is 35 cases 
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in a day. This translate into a reproduction 
rate of 1.47. If we further assume that 
the probability of infection decreases to 1 
percent and the contact rate is the same, 
then the maximum number of cases we 
could expect a day is 13.

In Scenario 2, the contact rate is reduced 
to 5 exposures per day following measure 
of lockdown and the infection rate is still 
observed at the three levels 5, 2.5 and 1 
per cent. If the contact rate is 5 and the 
infection rate remains 5 percent, then 
the maximum number of cases that can 
be expected a day is 37 per day and the 
reproduction rate is 1.53. If the contact 
rate is fixed at 5 and the infection rate is 
reduced to 2.5 percent, then the maximum 
number of cases we can observe in a day is 
13 per day. If the infection rate decrease 
to 1 percent, then the highest number of 
cases to observe in a day is approximately 
1. In scenario 3, the contact rate is further 

reduced to 2 persons per day following 
lockdown and social distancing and measures 
such as wearing a mask and washing hands. 
If the infection rate is at 5 percent, then the 
maximum number of cases to be observed 
in a day is approximately 13 cases and the 
reproduction rate is 1.08. If the infection 
rate further decrease to 2.5 percent, the 
maximum number of cases to expect is 
approximately 2 and the reproduction rate 
is lower than 1 a day. Lastly if it goes to 
1 percent then the maximum number of 
cases we can observe is 1 per day and the 
reproduction rate is also lower than 1.

In Summary the model predicts that the 
highest number of cases we should have 
expected in a day is 75, whilst after the 
introduction of the lockdown, the highest 
number of cases we should expect is 37 per 
day. Lastly, if we incorporate all measures 
taken by the government, the highest cases 
we should expect is 13 cases within a day. 

Figure 6: Scenario Analysis of COVID-19 

 

Modelling of COVID-19 transmission in 1.1 million population of Eswatini.
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Figure 6 shows that with the measures 
reducing the contact rate and infection 
probability, the spread of the virus 
is decreased significantly and the 
reproduction rates decrease significantly. 

In Figure 7, the different graphs show 
the change in probability of infection as 
a result of health measures like lockdown 
and social distancing.
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Figure 7: Effects of Lockdown and Health Measures on Probability of Infection

Modelling of COVID-19 transmission in 1.1 million population of Eswatini.
With varying levels of social mixing (exposures per day) and risk of infection at each exposure,
ordered by descending maximum number of prevalent cases per day. 
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The scenario analysis shows that from the 
darker maroon first graph, the measures that 
were gradually implemented manage to shift 
and reduce the peak of the incidence. The 

peak is shifted by approximately between 46 
and 48 days from the 24th May 2020, which 
indicates an expected peak time to be around 
the third and fourth week of July 2020.

5.0   CONCLUSION

The measures taken by the Ministry of Health 
of Eswatini have delayed the spread of 
COVID-19 by reducing the rate of exposure 
from 10 to 5 and to 2 exposures per day. 
This is deducing from the response by the 
simulation to the measures on the projected 
spread of Covid-19 from the 24th May 2020 
to next year. The measures translate to a 
reduced rate of infection by COVID-19 as 
the rate of infection decreased from 2.74 to 
1.53 and to 1.03. It is worth noting that the 
models used in this paper assume that the 
population is not increasing and the death 
rate is 9 per 1000 population. Furthermore, 
the paper has uncovered that though there 
was no initial study that modelled the 
spread of the epidemic before the measures 
were taken, the trajectory painted as of the 
24th of May 2020, shows that the measures 
implemented had a huge impact on Covid-19 
spread before and can still have an impact 

in reducing the predicted spread of Covid-19 
in Eswatini. This suggest that mitigation 
measures should be premised on the 
pandemic peaking in late July as predicted 
by the model or early August 2020. To note, 
this is currently inline with an analysis by the 
Macro-Forecasting Team of Eswatini, which 
projected a peak of the virus in September 
in their GDP pessimistic scenario analysis 
which was premised on a lockdown of about 
4 months. This yields a GDP growth rate of 
-6.16 percent for the year 2020. Furthermore, 
other COVID-19 mitigating policy measures 
must be cognizant of this trajectory. This 
may include current lockdown measures and 
when to relax them, together with support 
to vulnerable groups, which will also have 
to take this into consideration in terms of 
number of months for relief measures. Also, 
loan and other debts restructuring can factor 
such dynamics.
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Assessing the Bank Lending 
Channel of Monetary Policy 
Transmission Mechanism in 

Eswatini

Simiso Mkhonta6

Abstract

Using bank level quarterly dynamic linear 
panel data from 2006 to 2016 the bank 
lending channel is investigated in Eswatini; 
employing the Two-Step Generalised 
Moments Method (GMM). The bank lending 
channel is found to operate through the 
commercial banks’ liquidity characteristics. 
The other characteristics were found to 
have inconsistent signs in different model 
estimation. Illiquid banks have no optional 
financing other than from deposits and the 
Central Bank of Eswatini and are therefore 
affected by changes in Central Bank of 
Eswatini discount rate. Illiquid banks 
which are small in size transmit monetary 
policy and highly liquid banks weaken the 
transmission of monetary policy through 
the bank lending channel.  

Key Words: Bank Lending Channel, Monetary 
Policy, Panel Data Analysis and Eswatini.

3Simiso Fabian Mkhonta is a Senior Economist, 
Modelling and Forecasting, in the Economic Policy 
Research and Statistics Department at the Central 
Bank of Eswatini. 
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1.0   INTRODUCTION

Bank lending has remained the most 
reliable channel of monetary policy 
transmission in developing countries which 
are characterized by underdeveloped 
financial markets that are poorly connected 
to international financial markets. They 
have no well-functioning securities, 
equities and assets markets. Moreover, the 
rigid exchange rates that most developing 
economies have abandoned (Samouel and 
Aram (2012), Montiel (1990), Bogoev (2011) 
and Simpasa et al (2014)) would weaken the 
transmission of monetary policy in Eswatini. 

Eswatini introduced the local unit, Lilangeni 
in 1974 at a fixed rate of 1 Lilangeni to the 
South African Rand. The South African Rand 
is legal tender in Eswatini. The Central 
Bank defends the exchange rate by keeping 
3 months of import cover and targeting 
the South African repo rate through the 
discount rate. The South African repo and 
the Eswatini Discount rate are the rates 
that respective central banks charge 
commercial bank on loans.  Eswatini has 
an underdeveloped stock exchange (Hearn 
and Piesse (2008)). The financial sector in 
Eswatini has a high concentration of foreign 
banks a phenomenon prevalent in emerging 
market economies and slowly gaining 
ground in Africa. The penetration of foreign 
bank in emerging economies weaken the 
transmission of monetary policy through the 
bank lending channel (Arena et al (2007), 
Wu et al (2011)). 

The bank lending channel, which is the 
object of the paper, depends on two pillars; 
banks have to secure bank-dependent 
borrowers and central banks should be able 
to affect cost liquidity in the banking sector.  
The objective of the papers is to investigate 
statistically the existence of the impact 
of interest rates, the monetary policy, 
as it interacts with banks characteristics 
on banking sector credit extension. The 
rest of the paper is structures as follows: 
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Section 2 offers a brief overview of the 
financial sector in Eswatini; Section 3 
reviews relevant theoretical and empirical 
literature; Section 4 provides the variable 
selections and data properties; Section 5 
draws the Methodology; Section 6 presents 
the results and interpretation; Section 7 
concludes with policy recommendations. 

2.0  MONETARY POLICY, CREDIT AND BANK 
SECTOR STRUCTURE

2.1.  Monetary Policy
Eswatini is a member of the Southern African 
Common Monetary Area (CMA) comprising 
South Africa, Lesotho and Namibia. Eswatini 
along with Lesotho and Namibia (ELN) have 
pegged their currencies at par to the South 
African Rand. The fixed exchange rate 
pursued by the ELN countries has brought 
about low and stable inflation (Guma (1985)) 
and more so on the back of an accountable 
and transparent inflation targeting 
framework in South Africa implemented in 
February 2000 (see Figure 3).

Monetary policy in Eswatini is driven by the 
aim to maintain the fixed exchange rate 
to anchor inflation. The Central Bank of 

Eswatini’s discount rate can be observed as 
tracking the South African Reserve Bank’s 
(SARB) repo rate, like the other members 
of the CMA (Figure 1). International reserves 
are also monitored by the CBE at a ceiling 
of 3 months of import cover. The CBE buys 
international reserves from the markets and 
the other sources international reserves are 
the South African Customs Union (SACU) 
receipts, Foreign Debt, Donor funding 
and export revenue exchanged for the 
domestic unit at CBE.  The discount rate 
is seen falling from 11.5 per cent in 2008 
to a low of 5 per cent in 2013. That was 
after South Africa reduced their repo rate 
to counter the impact of the 2008 Global 
financial crisis. Since then the repo rate in 
South Africa has remained below the record 
12 per cent it reached 2008. This has also 
been encouraged by an environment of low 
inflation see Figure 1. 

Treasury bills (TB)and bonds are priced 
above the South African TB rate and bond 
prices but domestic market for these 
securities remain shallow. The main issuer 
of TBs and bonds is government and the 
holders are predominately the pension fund 
and commercial banks.

Figure 1: The Eswatini discount rate and South Africa repo rate (Jan_2006-Dec_2016)
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There is virtually no trade of these 
securities in the secondary market. The 
South Africa TB rates in figure 2 follow the 
SARB repo rate in Figure 1 which in turn is 
tracked by the CBE discount rate. That is 

why the domestic TB rates are prima facie 
driven CBE discount rates. The TB rates are 
therefore not driven by CBE’s participation 
in open market operations. 

Figure 2: Eswatini and South Africa TB Rate and Deposit Rate (Jan_2006-Dec_2016)
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The inflation rate of Eswatini has, as a 
result of sustained fixed exchange rate 
parity, moved in tandem with South Africa’s 
further supported by the strong trade links 
the countries. South Africa as the biggest 
economy in the Southern African Common 
Monetary Area (CMA) and the main trading 
partner of Eswatini, Lesotho and Namibia 
significantly affect prices developments in 

these countries. Eswatini has the highest 
exposure of the two to South Africa. This 
trend has remained like this throughout the 
period under review, the Trade Law Centre 
for South Africa 2018 statistics confirm. 
They estimate that Eswatini accounted for 
95 per cent of imports and 84 of total trade 
came from South Africa.

Figure 3: Eswatini and South Africa Inflation Rate (Jan_2006-Dec_2016) 
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The CBE has never intervened in the domestic 
foreign exchange market to protect the 
exchange rate peg because local unit has 
been under attack. The prudent monetary 
policy of the CBE seen by not engaging in 
uncontrollable printing of the currency to 
finance government. The strength of local 
unit in the domestic foreign exchange 
markets has been supported by the readily 
available South African Rand. The supply 
of the South African Rand is therefore 
crucial for monetary policy in Eswatini and 
the trade links and the strong presence of 
South African investments in the country 
strengthening the substitutability of the 
two units, remain the back rock for the 
fixed exchange rate in Eswatini. 

2.2  Credit and Bank Sector Structure
Underneath, total credit is driven by 
individual bank’s behaviour. Therefore, 
the review of the structure of the banking 
sector will be intertwined with that of 
credit. Credit by the banking sector as a 
proportion of deposits has declined in the 
period under review. That simply means 
that deposits were increasing faster than 
credit spilling over into higher levels of 
liquidity. Banks keep most of their liquidity 
outside the country (see Figure 6 appendix 
1).   Credit fell the lowest level of 30 per 
cent of deposits before rebounding to record 
the highest credit level of 50 per cent of 
deposits the highest since the peak of 70 
per cent of deposits in 2006. The credit 
levels have struggled to even stabilise the 
50 per cent.  

Figure 4: Total Credit to Deposits (2006 q1-2016 q4)
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The accommodative monetary policy 
adopted by the CBE failed to resuscitate 
the credit levels to the previous glories. 
Credit seemed to have reverted back to 
its previous trend before the credit boom. 
The credit boom driven the coinciding of 
the African Growth and Opportunity Act 
(AGOA) launched by George W. Bush in 2002 
which the Federal Reserve decreasing the 
FED fund rate eleven times and fuelling the 

housing bubble. Textile firms set shop in 
Eswatini and exported to the United States 
where they were enjoying income from 
the housing boom. Textile firms in Eswatini 
flourished and credit was extended. We 
lived in borrowed times and that is why 
the 70 per cent of credit as a proportion 
of GDP cannot be restored anytime soon.   
Structural issues still compound to weigh 
down on long term growth.
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Figure 5: Total Excess Liquidity (2002 q1 2016 q4)
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The banking sector in the ELN countries is 
dominated by South African banks. Eswatini 
has 4 commercial banks of which 3 are South 
African owned, namely Standard Bank, First 
National Bank (FNB) and Ned bank. The fourth 
lending institution bank is locally owned, 
the Eswatini Development and Savings Bank 
(SBS). The fifth financial institution is the 
Eswatini Building Society and is not included 
because it does not keep reserves with the 
Central Bank and does not borrow from the 
Central Bank. The data obtained from the 
CBE does not reveal the identity of the entity 
being captured. The study refers to the banks 

as bank 1, bank 2…bank 4.  The biggest bank 
has assets averaging close to SZL4 billion and 
the smallest has around SZL1,3 billion.  
 
The small Bank 1 in asset interestingly is the 
highly capitalised bank at SZL4000 million 
compared with SZL280 million of the big bank 
4.  The CBE discount rate rose from 7 per cent 
in 2006 to 11 per cent in 2008. In 2008 was 
the peak of the Global financial that started 
to unfold in 2007. The CBE discount rate in 
line with SARB repo increased as inflationary 
pressures mounted on the back of rising oil 
prices.

Figure 6: Average Liquidity, Assets, Capitalisation, Credit Extension and Monetary 
Policy Responses of Banks (000); (2006-2016)
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When the reduction in income started to 
manifest and aggregate demand fell and 
inflation followed, it ushered an era of low 
inflation and lack lustre growth.

The dull economic times that followed the 
global financial crisis helped keep interest 
rates. The interest rates have only reached 
pre-crisis levels in 2018 reverting to 7 per 
cent after reaching a low of 5 per cent. One 
can argue that monetary policy was not 
accommodative enough to stimulate growth 
when comparing the 5 percent reached as a 
stimulus and the 7 per cent of the pre-crisis 
and pre-oil price shock period. 7 per cent 
can therefore be regarded as interest rates 
when the economy was operating normally 
and the stimulus CBE injected was only 2 
percentage points. 

2.2.  Eswatini Stock Exchange
Eswatini is a developing economy and would 
presumably suffer the same fate as other 
developing economies as lowly developed 
stock exchanges. Hearn and Piesse (2008) 
note in their study on the limited role of small 
stock exchanges in economic development; 
the case of Eswatini and Mozambique as 
recently as the 2008 at the high of the global 
financial crisis; from which period nothing 
much could have been achieved considering 
the severity of the financial crisis. According 
to SADC Stock Exchange Data, the Eswatini 
Stock Exchange (ESE) recorded only a total 
market capitalization4 of close to 583 
million USD lower than its nominal GDP of 
approximately 9 billion USD compared to a 
whopping 85 billion USD to a nominal GDP 
of only 23.4 billion USD for its counterpart 
in the Southern African Common Monetary 
Area5   (SACMA), Namibia. Mozambique 
performed poorly recording total market 

capitalization of only 1.5 million USD 
compared to a GDP of 35 billion USD and 
Malawi a comparable economy crossed the 
2 billion USD mark relative to a nominal GDP 
of 19 billion USD.  Transmission of monetary 
policy in through asset price channels 
cannot be expected in countries with small 
and lowly developed stock markets, with 
virtually no vibrant bond and equity market 
trading in the secondary market. 

3.0   THEORETICAL AND EMPIRICAL 
LITERATURE REVIEW 

Posits of the Bank Lending Channel have 
been explained by many authors like Mishkin 
(1999), Bernanke and Blinder (1998) and 
Kashyap and Stein (1995). The basic posit 
of the theory centers on the scrutiny of 
factors that drive the supply of loanable 
funds in commercial banks, which factors 
could be the monetary policy stance of the 
central bank interaction with the different 
banks’ characteristics as it influences credit 
extension. To capture exclusively the effect 
of changes in loanable funds’ effect on 
credit extension, thee bank lending channel, 
demand side factors have to be included as 
control variables; a phenomenon referred 
to as the supply-demand puzzle (Romer and 
Romer (1990), Samouel and Aram (2012)).   
   
3.1  Theoretical Approach 
From the introduction it is implied that 
there are other channels of monetary policy 
transmission that operate through equity, 
securities, housing market and exchange 
rate markets. Mishkin (1996) identifies the 
Traditional Interest rate channel, Other 
Assets channels: comprising; the exchange 
rate channel, equity price channel, housing 
and land price channel and Credit Channel: 
comprising; the bank lending channel and 
balance sheet channels. 

Mishkin (1996), and Bernanke and Blinder 
(1998), Kashyap and Stein (1995) explain 
that the bank lending channel assumes that 

4Total Market Capitalization includes both the equity and 
bonds markets.  
5Southern African Common Monetary Area (SACMA) is 
a regional monetary union comprising of South Africa 
(anchor country), Eswatini, Lesotho and Namibia. 
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banks by their position and nature can solve 
asymmetric information in credit markets. 
The information gap is exploited by banks to 
gain customers. If Central Bank-commercial 
bank funding has no perfect substitute 
and borrowers have no alternative funding 
expect from a commercial bank due to credit 
market information asymmetry, then the 
bank lending channel operates as follows; 
any expansionary monetary policy which 
increases bank liquidity increases loanable 
funds. The funds will be extended by banks 
as credit to impact the real economy. The 
existence of the bank lending channel has 
been disputed by other researchers because 
bank deposits are no more influenced by 
Central Bank funding due to abrogation of 
legislation restricting banks to borrow from 
the Federal Reserve Bank. 

3.2  Empirical Approach
There has been extensive empirical 
research on monetary policy transmission 
channels, following the transformation of 
monetary policy frameworks to inflation 
targeting in the 1980s and the increased 
competitiveness due to globalisation and 
deregulation of the world economy, giving 
birth to a period of low and stable inflation; 
resulted (Issing (2009). 

Developed, emerging and developing 
economies have all carried extensive 
empirical studies to investigate the 
existence of the bank lending channel. 
The results found by the authors vary 
on how the bank lending channel is 
transmitted with respect to the different 
bank characteristics. There seems to be 
some commonality by countries’ economic 
status’ classification on the transmission of 
monetary policy through the bank lending 
channel. Eswatini, though with a high 
concentration of foreign banks would share 
some similarities with emerging economies 
on how the bank lending operates. Lessons 
can therefore be drawn from studies of 
countries in different categories   of economic 
development, hence the literature review 

covers developed, emerging and developed 
economies experiences.

The European Central Bank has done many 
studies on the transmission of monetary 
policy in Member States especially after 
the reunification of Germany in 1990 and 
the inauguration of the European Union two 
years later. 

In their study of the four big economies in 
the Euro, namely, Germany, Italy, Spain and 
France for the period 1999-2011, Santis and 
Surico (2013) discovered the existence of 
the bank lending channel in the Euro. They 
investigated the interaction of monetary 
policy with bank characteristics effect on 
the supply of credit. Germany and Italy 
show a strong pass-through to credit supply 
of interest rate changes engineered by the 
European Central Bank compared to Spain 
and France. The authors argue that this is 
because Germany and Italy are characterized 
by a relatively larger number of saving and 
cooperative banks which have less power in 
shielding themselves from ECB rates, with 
Spain and France dominated by commercial 
banks that can shield themselves from 
ECB rates. They use a Panel Vector Auto 
regression model accounting for bank 
heterogeneity to capture the effects of 
monetary policy shocks on bank lending 
with parameter estimation done using first 
ordinary least squares (OLS) and later use 
the quantile regression which generalizes 
the superior estimates of the least absolute 
deviation (LAD).

Loupias et al. (2001) put forward the same 
argument as Santis and Surico (2013) after 
discovering the weakness of the bank 
lending channel in France. Loupias et al. 
(2001) found that monetary policy was 
weakened by commercial banks which 
sell part of their liquid assets to shield 
themselves higher central bank rates of 
raising funds.   On the other hand, found 
the existence of a bank lending channel 
in consideration of asymmetric effects 
of bank characteristics, namely size, 
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capitalisation and liquidity in France in the 
period 1993-2000 on quarterly panel data 
for 312 banks using Bernanke and Blinder 
(1988) modification of the traditional IS/LM 
curve by assuming perfect substitutability 
of sources of credit. They use the loans of 
banks to the non-financial private sector as 
the dependent variable and the exogenous 
variables are; short-term interest rates (the 
3 months interbank interest rates), GDP 
growth, inflation, bank size, capitalisation 
and liquidity.  They found liquid banks to 
respond less to monetary policy exogenous 
change in the policy instruments compared 
to illiquid banks. Capitalisation and size 
are found to have insignificant effect in 
determining the loan supply. They assert 
that banks in Claire et al. (2001) used the 
Generalised Moments Method (GMM). 

Arena et al (2007) using   data from 15656 
banks in 20 emerging economies for the 
period 1989-2001, drawing countries from 
Asia and Latin America, compared the 
response of the volume of loans and the rates 
on loans and deposits to various measures 
of monetary conditions across domestic 
and foreign banks. They used Generalized 
Least Squares (GLS) estimation with model 
specification from Gambacorta and Mistrulli 
(2004). They found the existence of the 
bank lending channel which was confirmed 
by Wu et al (2011). Wu et al investigated 
the loan issuance behaviour of 1237 banks in 
emerging economies of Asia, Latin America, 
and Central and Eastern Europe during the 
period 1996 to 2003 more or less the same 
period studied by Arena et al (2007). Their 
data has more observation than Arena et al 
(2007) and they use more than one method 
of estimation namely; the pooled OLS, 
system GMM, and panel VAR estimators. 

Arena et al (2007) and Wu et al (2011) 
found the existence of a bank lending 

channel in emerging markets, though the 
penetration of foreign banks threatens to 
weaken it but Wu (2011) found that interest 
adjustment affects loans regardless of bank 
characteristics. Both authors assert that 
foreign banks weaken monetary policy 
transmission because they can source 
funding from parent companies avoiding 
domestic monetary conditions fostered 
by the monetary authorities. They can 
therefore increase their bank lending even 
in tight monetary conditions. So as not to 
dampen the appetite for loans from local 
and foreign banks credit extension should 
not be systematically different. The finding 
by Arena et al (2007) that less asset liquid/
and or less capitalized banks buoy the 
transmission of monetary policy strengthen 
the case for the existence of a bank lending 
channel even if the second condition of 
perfect substitutability of fund across 
domestic and foreign banks by its nature 
cannot be easily fulfilled.

These two studies though primarily focused 
on the influx of foreign banks into the 
emerging market economies, shed light 
on the bank lending channel for other 
economies that may not be emerging 
economies, on how to treat the highly 
penetrated by foreign banks. Developing 
economies are still at a lower stage of 
financial openness and sophistication and 
can learn from emerging economies.  

Unlike in emerging market economies 
where there is a high penetration rate of 
foreign banks, Zambia a developing country 
is found to have a bank lending channel by 
Chileshe (2017) and Simpasa et al (2014). 
Both research papers agree on bank size as 
a driver of the bank lending channel and 
they use GMM in their estimation like most 
authors. 
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Arena et al (2007), Loupias et al (2017), 
Samouel and Aram, (2012), Kashyap and 
Stein (1994) all use the dependent variable 
to measure supply side effects taking into 
cognisance the supply-demand puzzle by 
adding control variables like GDP growth 
and inflation. Total Credit extension as a 
proportion of GDP is the dependent variable 
and also in line with the aforementioned 
research work size, liquidity and 
capitalisation. 

The data was sourced from the Central Bank 
of Eswatini (CBE) Quarterly Economic Review 
publication. The panel data for the 4 banks 
is balanced. There are 132 monthly data 
points and the study covers the time period 
2006 to 2016. The Statistical properties of 
credit shows a lot of persistency in the data 
given the high positive standard deviation 
of growth rate of the data. 
 
Table 1: Descriptive Statistics: Credit 
Growth by Bank
 

Bank 1 Bank 2 Bank 3 Bank 4

Mean 15.7 14.2 9.0 11.9

Standard 
deviation 21.7 10.1 14.4 7.6

Skewness 0.5 1.0 -0.1 0.8

Kurtosis -0.4 -0.1 -0.3 1.1
Source: Central Bank of Eswatini Quarterly 
Economic Review

As earlier mentioned, the influence of 
foreign banks on the efficacy of monetary 
policy is very relevant when considering 
that in Eswatini out of the 4 banks, 3 are 
foreign owned which leaves Eswatini Bank 
the only locally owned bank. There is a 
wide disparity in the issuing of loans by the 
4 banks ranging from a mean credit growth 
rate of 15.7 per cent to a low of in the 
single digit per cent. Fixed effects from the 
huge disparity in loan issuance is likely to 
be pronounced in the data.

4.0  VARIABLE SELECTION AND DATA PROPERTIES.

The discount rate has been generally 
accommodative in the period under review. 
The Central Bank of Eswatini, in line with 
the fall in the repo rate in South Africa, 
also reduced its discount rate as a stimulus 
measure in the wake of the 2008 Global 
Financial crisis. The policy stance taken 
by the countries was aimed at increasing 
credit extension and banks were expected 
to do that. Below bank’s characteristics 
size(assets), liquidity and capitalisation of 
banks relationship with credit extension 
are each inspected in graphs.   

The data shows that big banks that are 
highly liquid and capitalised extend 
lesser credit. It is expected that the high 
concentration of foreign bank in Eswatini 
which are big, highly liquid and capitalised 
weaken monetary policy (Arena et al 
(2007) and Wu et al (2011)).   The small 
bank, bank 4, which is low on liquidity and 
capitalisation extends relatively higher 
credit and has seemingly responded well to 
Central Bank of Eswatini’s accommodative 
monetary policy stance from before the 
2008 Global Financial crisis to year 2016 
where it started to pick up. Interest rates 
pick. The small bank, bank 1, has with low 
liquidity levels and high capitalisation has 
behaved like the other three big banks in 
extending credit. This is mere inspection 
and rigorous econometric analysis could 
yield different results as big ban credit 
remains high and more so because the 
credit extended is not relative to the size 
of the bank, a point worth noting for better 
analysis maybe. 

4.1  The Supply-Demand Puzzle
Samouel and Aram, (2012) in line with 
Kashyap and Stein (1994) and various other 
authors acknowledge the supply-demand 
puzzle and include control variables. The 
supply-demand puzzle is the instance where 
a restrictive monetary policy influences the 
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real economy to reduce deposit supply and 
also reduce demand for credit. To ensure 
that the money policy parameters capture 
only the monetary policy effect on credit 
activity and not resultant real economy 
effects control variables are included.    
Samouel and Aram, (2012) uses real GDP, 
inflation rate, exports as a per cent of GDP, 
bank deposits relative to GDP as control 
variables to solve for the supply-demand 

puzzle.  Real GDP and inflation are used as 
control instruments to capture movements 
that could theoretically and empirically be 
proved to affect the supply and demand for 
credit. Solving the supply-demand puzzle 
by including GDP and inflation allows us 
to choose total credit as a proportion of 
GDP as the dependent variable and obtain 
the supply loanable funds impact on total 
credit.  

5.0  THE METHODOLOGY

5.1  The Modelling Method 
The model is specified in line with Kashyap 
and Stein (1994), Walker (2012), Loupias 
et al. (2001), Santis and Surico (2013). 
The authors included monetary policy and 
characteristic heterogenous effects on 
credit extension by the banking sector are 
captured by interactive variables. The bank 
characteristics variables are transformed 
to eliminate cross sectional fixed effects. In 
line with authors the Generalized Moments 
Methods (GMM) is adopted to estimate 
the bank-lending channel of Monetary 
Policy Transmission to overcome the 
problem of endogeneity inherent in bank 
characteristics variables of size, liquidity 
and capitalization.  As there are a hand 
full of GMMs to choose from depending on 
the behavior data of the data.  The authors 
model in line with Arellano-Bond (1991). 
The model is specified as follows:
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is the liquidity, capitalisation 
and size and discount rate interactive term 
measuring the monetary policy transmission 
capability of the bank characteristics and     
is the parameter measuring  bank  liquidity, 
f capitalisation and size inflation effect on 
credit. 

The authors transform bank characteristics 
by normalising them around their mean as a 
proportion of total assets to remove fixed-
effects. The three measures of bank specific 
characteristics namely, size (Siz), liquidity 
(Liq) and capital (Cap) are transformed as 
follows:
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5.2  Instrumental Variables and 
Orthogonality Condition
Lagged values of independent variables 
are use as instrumental variables. The 
instrumental variables have to satisfy the 
orthogonality condition for the parameters 
estimated by the model to be unbiased.  
The orthogonality condition states that 
the instrumental variables should cause 
variation in the treatment variable (Bank 
Characteristics) and have no direct effect 
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on the outcome variable. The orthogonality 
condition mathematically is:
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 is some function of 
the parameters and the expression states 
that the instrumental variables are not 
related to any function of the parameters 
of the variables in the model. The Hansen J 
statistics (1982) method is used to test for 
the orthogonality condition. 

5.3 Estimation Procedure; the two step 
GMM
The basic equation illustrating the two step 
GMM is as follows;
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 are the loan extension by 
the banking sector and 
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 are bank 
characteristics. Interactive variables are 
omitted from this illustration for pedagogical 
reasons. This the reduced form of equation 
5 above. 
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Instrumental variables are included in 
the model to solve for endogeneity and 
are represented by z. The loan extension 
estimated by equation ….. represented by �̃�𝐿𝑖𝑖𝑖𝑖  
is then substituted in equation to estimate 
the final equation treated of endogeneity. 

The matrix form is used to show that �̃�𝐿𝑖𝑖𝑖𝑖   
is derived from equation 6 which treats 
for endogeneity through the instrumental 
variables from the expression of the 
instrumental variables’ equation; the 
reduced form as;
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Equation 5 is estimated using the estimated 
�̃�𝐿𝑖𝑖𝑖𝑖    from the reduced form which is devoid 
endogeneity to obtain consistent and 
unbiased parameters. 

5.4  Expectation of Signs
Homogenous transmission of monetary 
policy across banks is shown by a negative 
coefficient on the monetary policy shock 
(i.e. c< 0) but insignificant coefficients on 
its interaction with bank-specific variables. 
Monetary policy varying with the size, 
liquidity and capital of individual banks is 
indicated by positive coefficients on the 
interaction terms between the MP variable 
and the bank characteristics (i.e. g> 0). 

Our variables of interest are size, liquidity 
and capitalisation; the interactive variables 
of the policy rate (the discount rate and the 
3 bank characteristics) and the policy rate 
itself. Monetary policy tightening is expected 
to have a positive impact on aggregate 
banking sector credit. On the one hand, 
monetary policy tightening interaction with 
increases in bank characteristics of size, 
liquidity, capitalisation is to be weakened 
resulting in positive effects on banking 
sector credit extension. Banks with high 
levels of assets, liquidity and capital have 
the power to obviate monetary policy by 
affording to negotiate with alternative 
financial sources to the monetary 
authorities. On the other hand, small 
banks, banks with low liquidity and capital 
are excepted strengthen the bank lending 
channel in that with a positive parameter 
for the interactive variables reduction in the 
size, liquidity and capitalisation of the bank 
coupled with a reduction in the discount 
rate results in higher credit extension and 
a monetary policy tightening would results 
in lower credit extended by banking sector. 
Generally leaner banks strengthen the 
transmission of monetary policy. Positive 
changes in size, liquidity and capitalisation 
with monetary policy are expected to 
have positive effects on aggregate credit 
extension by the banking sector.
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This is in line with studies and theoretical 
foundations cited in studies by Mishkin 
(1996) where he cites extensive literature 
on the monetary policy transmission, 
Bernanke and Blinder (1998) in revisiting 
the bank lending channel, Kashyap and Stein 
(1995) with data disaggregated data from 
the USA and Chileshe (2017) and Simpasa et 
al (2014) in the case of Zambia. 

6.0 RESULTS PRESENTATION AND 
INTERPRETATION

The results are presented in appendix 
1, Table 2. The model result shows an R2 

slightly above 60 per cent meaning that 
just above 60 per cent of the variation in 
total credit is explained by the variables in 
the different model estimation. The Durbin 
Watson statistic is above 2 in all models 
showing the absence of autocorrelation. 
The model specification is there are 
no missing variables to the extent that 
the parameter become biased. A high J 
statistic would apparently mean a bad 
model but interpreted in conjunction 
with a high p value would indicate a good 
model. In the results the p-values are 
high enough to reflect insignificant levels 
of the J statistics and acceptance of the 
model with valid of instruments. The 
Hansen test is also significant in all model 
estimations.  The instruments therefore 
satisfy the orthogonality condition and the 
parameters are a reliable estimate of the 
true parameters. 

The results show multiple models that are 
used to arrive at the best fit model (Loupias 
et al. (2001) Model I in the estimation results 
excludes size, liquidity and capitalisation 
to avoid multicollinearity. The interactive 
variable capital and size with monetary 
policy is inconsistent across the model and 
size and capital are dropped because they 
are insignificant. Model 4 is the final model 
that is chosen.  

The discount rate is found to have a negative 
and significant effect on credit extension 
by the banking sector. Where a percentage 
point increase in the discount rate will result 
in -0.001964 percentage points increase in 
credit by banking sector with a 6 months 
lag. This is in line with finding by Chileshe 
(2017) and Simpasa et al (2014) in the case 
of Zambia though they later find liquidity 
and capitalisation and monetary policy 
interactive variables to be insignificant but 
Eswatini’s bank’s liquidity levels are found 
to be positive and significant in influencing 
bank credit extension.  A percentage 
increase in the monetary policy liquidity 
interactive variable results an increase in 
bank credit by 0.159 per centage points. 
Big banks in terms of asset size tend to be 
highly liquid (see Figure 6) even though 
bank size in Eswatini is found to have an 
insignificant effect on bank credit extension 
due to the weak positive correlation of 
size and liquidity. The power to obviate 
monetary policy shocks would therefore lie 
in higher liquidity levels of banks. Kashyap 
and Stein (1995) testing empirically with 
data from the USA found that large banks 
are more willing than small banks to use 
their securities as a buffer when confronted 
with a monetary policy shock. Changes in 
credit lagged once, discount rate lagged 
six periods, and GPD domestic product 
are found to be significant in all models’ 
specification.   

7.0 CONCLUSION AND POLICY 
RECOMMENDATIONS

Changes in monetary policy by changing the 
discount rate, which is the cost of funds 
from the Central Bank, reduces total credit 
in the banking sector as banks reduce their 
uptake of credit from the Central Bank 
reducing loanable funds. In Eswatini only 
illiquid banks are influenced by the Central 
Bank monetary policy because their main 
financial source of liquidity is the Central 
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Bank other than deposits. The bigger the 
bank’s Asset size banks with high levels 
of liquidity weaken the transmission of 
monetary in the bank lending. The bank 
lending channel in Eswatini is found in 
the illiquidity small banks. The changing 
of the banking sector structure of the 
market dominated by a few big players and 
allowing more smaller banks to enter the 
market, preferably locally owned banks 
would assist in improving the efficacy of 
monetary policy. The ownership of the 

banks whether local or foreign is difficult 
to assess because of the confidentiality of 
the identity of the commercial banks under, 
even though it is apparent from that foreign 
banks dominate the local financial market 
where 3 of the banks, 4 are foreign owned 
which could potentially weaken monetary 
policy transmission (Arena et al (2007) and 
Wu et al (2011).  Open market operation 
could be appropriate to consider to control 
the levels of liquidity and augment the 
efficacy of monetary policy.
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                Macroeconomic Determinants of 
Non-Performing Loans and the 
Feedback Effects in Eswatini

Ntobeko Dlamini7

Abstract

This paper investigates the determinants 
of non-performing loans in the banking 
sector of Eswatini as well as the feedback 
effects during the period 2010Q1-2019Q4. 
Using the fixed effects panel data model, 
the paper examines the effect of inflation, 
gross domestic product, prime lending rate, 
total loans extended and budget deficit on 
non-performing loans. The results indicate 
that the country’s gross domestic product, 
total public debt and credit extended by the 
banking sector have strong and significant 
effect on non-performing loans. Panel 
Vector Autoregression (VAR) results on the 
other hand reveal that non-performing 
loans do not exert any significant impact 
on the macroeconomy with the exception 
of credit extended by the banking sector. 
It is therefore recommended that an 
enabling fiscal policy environment be 
created to support growth while limiting 
any significant threat on the stability of 
the financial sector.

Key Words: Macroeconomic determinants, 
feedback, commercial banks, non-
performing loans, Eswatini, panel data.
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1.0  INTRODUCTION

It is common knowledge that macroeconomic 
conditions in the 2007/2008 financial crisis 
led to substantial financial distress of most 
financial intermediaries the world over. This 
period was marked by significant banking 
sector accumulation of non-performing 
loans (NPLs). Prior to the financial crisis, 
the quality of loan portfolio was quite 
stable owing to the extended period of 
low interest rates which ensured healthy 
loan repayments by borrowers. As interest 
rates began to climb, banks were exposed 
to higher credit risk which impaired their 
profitability and the long-term operations. 
In the midst of a slowdown in economic 
activity, it is expected that the banking 
sector could be the first casualty to absorb 
the shocks resulting from an unfavourable 
economic climate. Financial institutions by 
their sole intention play a vital role in the 
economy by allocating capital from surplus 
agents to deficit agents in various economic 
sectors (Fukida and Dahalan, 2012). 
Therefore, a deterioration in a financial 
system reflects badly in the performance 
of the economy thus pointing to the need 
to strengthen the sector’s ability to manage 
risks associated with the sector. Ultimately, 
the accumulation of NPLs contract credit 
supply, distort allocation of credit, worsen 
market confidence and slow economic 
growth (Jorda, Schularick and Taylor, 2013).
The close linkage between the financial 
crisis and non-performing loans in a number 
of countries has become a subject of 
empirical investigation among researchers. 
The costs related to the accumulation of 
NPLs especially in the aftermath of the 
global financial crisis is well articulated in a 
number of studies. These studies (Olayinka 
and Mofoluwaso, 2014; Vasilis, 2017; 
Memdani, 2017; Beaton et al. 2016; Fofack, 
2005; Rifat, 2016; Wood and Skinner, 2018) 
found that macroeconomic factors are 
responsible for the non-repayment of loans 
by economic agents. Some of these studies 
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are country specific, while others consider 
groups of countries in a specific region or 
internationally.

In recent years, banks have become more 
cautious in extending loans due to the threat 
of non-performing assets (Sontakke and 
Tiwari, 2013). Despite the cautious approach 
to lending and the efforts, non-performing 
loans continue to post an increase in both 
developed and developing economies. 
Therefore, knowledge pertaining to the 
major influencing factors of non-performing 
loans puts banks in a position to control 
any upward movement and restrict their 
impact on bank performance. Accordingly, 
understanding impact of nonperforming 
loans helps in developing mechanisms to 
ensure timely response to the problems at 
both sector policy and individual bank level. 
In today’s era, financial stability has grown to 
be concerned at most about non-performing 
loans, as it reflects on the soundness of the 
banking sector. In this paper, the traditional 

definition of nonperforming loan holds, that 
is, a loan in which the borrower is in default 
and has not made any scheduled payments 
of the principal or interest for some time.

2.0  OVERVIEW OF NON-PERFORMING 
LOAN IN ESWATINI

The most trusted suppliers of credit to the 
formal sector economy in Eswatini are the 
commercial banks. They are composed of 
four commercial banks, which are sources 
of credit and are prone to the risk of 
nonpayment by customers who had initially 
secured loans from them. This negatively 
impacts on banks’ balance sheet and has 
the prospect of weakening the stability and 
performance of the banking sector. Since 
the onset of the global financial crisis a 
considerable amount of efforts have been 
put towards monitoring nonperforming 
loans in order to ensure sound financial 
system among countries and Eswatini is no 
exception.

Figure 1: Non-Performing Loans in Eswatini 

 
Source: Central Bank of Eswatini

As seen from Figure 1, the trends of NPLs 
of commercial banks in Eswatini has been 
decreasing from a high of 10.9 per cent 
in 2009 to a low of 7.3 per cent in 2016. 
This significant decline of NPLs could be an 
indication of either an improvement in the 

levels of loan quality or prudent measures 
employed by commercial banks in extending 
credit to the various economic agents. The 
trend of NPLs, however, started to pick up 
again from 2017 to 2019 closing the year at 
9.4 per cent of total loans extended hence, 
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increasing the prospect of credit risk. While 
NPLs have been relatively low, the recent 
upward trend and evident magnitude 
present an opportunity for the variable 
to grow even further. Hence, in order to 
contain such levels, there is still a need 
to understand the driving factors behind 
the prevailing level of NPLs.  In this paper, 
the focus is on the macroeconomic factors 
and how they relate to movements in the 
banking sector NPLs as well as the feedback 
of NPLs to the macro economy.
  
3.0  EMPIRICAL LITERATURE REVIEW

Numerous studies providing empirical 
evidence on the determinants of non-
repayment of loans and the feedback 
effects to the macro economy exist. Most 
of these studies generally combine the 
micro and macro factors. The study of such 
determinants revolves around bank level 
and intercountry level.

Fofack (2005), using a pseudo panel-based 
model for several sub-Saharan African 
countries, found evidence that economic 
growth, real exchange rate appreciation, 
the real interest rate, net interest margins, 
and interbank loans were important 
determinants of NPLs. The author argued 
that the strong association between the 
macroeconomic factors and NPLs was due 
to the undiversified nature of some African 
economies.

Memdani (2017) employed an econometric 
technique of Fixed Effects and Random 
Effects to study the determinants of non-
performing assets in the Indian banking 
sector across public, private and foreign 
owned banks. The result from this study 
revealed that macroeconomic factors such 
as per capita income was a significant factor 
influencing public and private sector banks. 
Inflation was only found to be a significant 
factor determining public sector banks non-
performing loans.

Rifat (2016) when using panel of Non-
Bank Financial Institution sector data in 
Bangladesh spanning the period 2003 to 2014 
found money supply to have a significant 
effect on nonperforming loans at 1 per cent 
level while bank specific factors such as 
loan growth and bank size were found to be 
more significant.

Vasilis (2017) in examining the fiscal policy 
effect on non-performing loans points out 
that fiscal situation in an economy may have 
a significant impact on the evolution of non-
performing loans. Having applied a panel 
data model for 31 countries, the empirical 
findings suggest that macroeconomic 
performance specifically, GDP growth, 
unemployment rate and fiscal pressure 
on the economy constitute important 
determinants of non-performing loans.

Radivojevic and Jovovic (2017) examined 
the determinants of non-performing loans 
using cross-country data from a sample 
of 25 emerging countries. Using three 
methods of static panel data estimation, 
namely; the 2-stage least squares, the 
Fixed Effects estimation and one-step 
difference Generalized Method of Moments, 
the result indicates that the outcome of 
non-performing loans can be ascribed to 
macroeconomic factors such as GDP and 
inflation.

Rajha (2016) investigated the determinants 
of non-performing loans in the Jordanian 
banking sector during the period 2008-2012. 
Using panel data regression to identify 
the determinants of NPLs of Jordanian 
banks, the results indicated that among 
bank specific factors, the lagged NPLs and 
the ratio of loans total assets were the 
most important factors that affect non-
performing loans positively. With respect 
to the macroeconomic factors, it was found 
that economic growth and inflation rate 
had a negative and significant effect on 
non-performing loans. 
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Sheefeni (2015) examined the 
macroeconomic determinants of non-
performing loans in Namibia. Using 
quarterly data spanning the period 2001:Q1 
to 2014:Q2, The results for co-integration 
found a long run relationship between non-
performing loans and log of gross domestic 
product, interest rate and inflation rate. 
The results from a granger causality 
analysis found unidirectional causality 
from interest rate to non-performing loan 
in the long run. Moreover, there is also 
unidirectional causality running from all 
the macroeconomic determinants to non-
performing loans in the short run. 

Makri et al (2014) identify the factors 
affecting NPLs of Euro zone’s banking 
systems for 2000-2008 periods before the 
beginning of the recession exclusively 
pre-crisis period. The study includes 14 
countries as a sample out of 17 total Euro 
zone countries. The variables included 
were growth rate of GDP, budget deficit, 
public debt, unemployment, loans to 
deposits ratio, return on assets, and return 
on equity and capital adequacy ratio. 
The study utilized difference Generalized 
Method of the Moments (GMM) estimation 
and found that real GDP growth rate, ROA 
and ROE had a negative impact whereas 
lending, unemployment and inflation rate 
had positive significant effect on NPLs. 
However, ROA & loan to deposit ratio, 
inflation, and budget deficit did not show 
any significant impact on NPL ratio.

Louzis et al (2012) employed dynamic panel 
data methods to examine the determinants 
of non-performing loans in the Greek 
banking sector. The results showed that for 
all the loan categories, NPL in the Greek 
banking system can be explained mainly 
by macroeconomic variables such as GDP, 

unemployment, interest rates and public 
debt.

Using a dynamic panel model, Lee 
and Rosenkranz (2019) assessed the 
determinants of bank specific NPLs in Asia 
and found that macroeconomic conditions 
and bank-specific factors such as rapid 
credit growth and excessive bank lending, 
contributed to the buildup of NPLs. Further, 
a panel vector autoregression (VAR) analysis 
of macro financial implications of NPLs in 
emerging Asia revealed significant evidence 
for the feedback effects of NPLs on the 
real economy and financial variables. 
From the results, the impulse response 
functions demonstrated that a rising NPL 
ratio decreases gross domestic product 
growth and credit supply and increases 
unemployment rate.

Branch et al (2018) assess the feedback 
relationship between NPLs, economic 
growth, private sector credit, unemployment 
and inflation, for select countries in the 
Caribbean region. Using the panel-Vector 
Autoregressive (VAR) approach the results 
indicated that there are strong feedback 
links among the selected variables. Further, 
the results revealed that economic growth, 
private sector credit, unemployment and 
inflation are important determinants of 
NPLs.

Us (2020) examined the determinants of 
NPLs using the Turkish banking sector data 
by a PVAR model approach for the period 
between 2002Q4 and 2017Q4. Specifically, 
the result showed that NPLs responded 
reasonably and strongly to shocks in 
fundamental macroeconomic indicators 
like inflation, GDP growth, unemployment 
and debt stock. Overall, the panel VAR 
confirmed the existence of strong feedback 
effects among the selected variables.
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4.0  EMPIRICAL MODEL

For the purpose of analyzing the 
macroeconomic determinants of non-
performing loans in Eswatini, the study uses 
quarterly time series data from 2010 to 2019. 
From the reviewed empirical literature 
which employed panel data models, bank 
level data is also used to capture the 
dynamics at play in the country’s NPLs. The 
main purpose of panel data analysis is to 
capture the underlying patterns between 
the cross-sectional data collected over 
time. Data for this study  were sourced 
from the Central Bank of Eswatini and the 
Central Statistics Office. The general panel 
regression model is expressed as follows:

         Yit   = ⍺ + βit Xit + εit        (1)   

 

NPLit    =  β0 + β2 GDPit + β3 PDRit + β4 PRLit + 
β5 INFLit + β6 PSCRit + εit            (2) 
 
Yit  =  Yit-1 A1 + Yit-2 A2 + …+  
Yit-j A + εit          (3) 
 
 

where Yit  represents the dependent variable 
non-perfoming loans for bank i at time t. Xit 
is a vector of all the explanatory variables 
from Y1 to Xk and βit  denotes the respective 
coefficient of the explanatory variables. In 
addition, α  and uit stand for the constant 
and error terms, respectively.

In trying to investigate the macro 
determinants of non-perfoming loans, 
numerous studies have employed various 
panel estimation techniques which at most 
include the Generalized Method of Moments 
(GMM) as developed by Arrellano and Bond 
(1991), the Fully Modified Ordinary Least 
Squares (FMOLS), the Fixed Effects Model, 
the Random Effects Model and the Panel 
Vector Autoregression (VAR) Model.

As seen in the empirical literature, the 
worldwide research norm around the study 
of the determinants of non-performing 
loans from a banking sector perspective has 
widely considered the panel GMM model. 
This is so because the model allows for 
the inclusion of instrumental variables to 
control for endogeniety, heteroscedasticity 
and  autocorrelations among the explanatory 
variables. One issue with regard to the GMM 

which remains problematic pertains to the 
relationship between cross-sections and 
the instruments. As outlined in Mehrhoff 
(2009), the GMM becomes inconsistent as 
the number of instruments becomes too 
large.

Gujarati (2004), therefore posits that 
if T (the number cross sectional unit) is 
large and N (the number of independent 
variables) is small, there is low likelihood 
that the difference in the coefficients of the 
parameters estimated by fixed effect model 
and random effect model will significantly 
differ. Under normal circumstances the 
random effects model is most appropriate 
when the cross sections in the sample can 
be thought of as having been randomly 
selected from the population with the cross 
sections being larger than the independent 
variables. Meanwhile the fixed effects model 
is more plausible when the cross sections in 
the sample effectively constitute the entire 
population/sample frame. In addition, if 
the independent variables are less than or 
equal to the cross sections, the fixed effect 
model becomes an appropriate estimation 
technique. Hence, given the smaller 
number of banks (vis-à-vis the number of 
explanatory variables) which form the 
entire population of analysis. 

From past empirical literature (Dash & 
Kabra, 2010; Louzis et al., 2012; Pain, 
2003; Saurina & Jimenez, 2006; Beaton 
et al, 2016) and related to the models, a 
number of macroeconomic variables have 
been identified to capture the dynamics 
of non-performing loans. These variables 
as expressed in model 2 include inflation, 
growth in the level of credit to private 
sector, growth in GDP, change in interest 
rates and the impact of public debt ratio 
to GDP. As a result, the fixed effects model 
which captures individual bank specific 
effects is specified as follows;

         Yit   = ⍺ + βit Xit + εit        (1)   

 

NPLit    =  β0 + β2 GDPit + β3 PDRit + β4 PRLit + 
β5 INFLit + β6 PSCRit + εit            (2) 
 
Yit  =  Yit-1 A1 + Yit-2 A2 + …+  
Yit-j A + εit          (3) 
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where NPL represents the ratio of non-
perfoming loans to gross loans, GDP 
represents nominal gross domestic product, 
PD represents public debt to GDP, PRL 
represents interest rates which is denoted as 
prime lending rates, INFL represents inflation 
and PSCR representing credit extended by 
the individual banks. 

In addition to the panel model analysis of 
the determinants of NPLs, the study further 
examines the feedback effects between 
non-performing loans and macro variables. 
Following Beaton et al (2016) and Us (2020) 
approach to modelling, the study employs the 
panel vector auto regression (VAR) approach 
to establish the link between the banking 
sector and the macro economy. In trying 
to motivate for the appropriateness of the 
model Us (2020) argues that the panel VAR is 
useful in that it combines the traditional VAR 
approach which treats all the variables in a 
system as endogenous and this allows for 
individual heterogeneity across the banks. 
Beaton et al (2016) further points out that 
the panel VAR enables an examination of the 
interaction among the variables, including 
the duration and magnitude of the feedback. 
Following the previous model and variables 
specified, the panel VAR model is estimated 
from the model below;

         Yit   = ⍺ + βit Xit + εit        (1)   

 

NPLit    =  β0 + β2 GDPit + β3 PDRit + β4 PRLit + 
β5 INFLit + β6 PSCRit + εit            (2) 
 
Yit  =  Yit-1 A1 + Yit-2 A2 + …+  
Yit-j A + εit          (3) 
 
 

         Yit   = ⍺ + βit Xit + εit        (1)   

 

NPLit    =  β0 + β2 GDPit + β3 PDRit + β4 PRLit + 
β5 INFLit + β6 PSCRit + εit            (2) 
 
Yit  =  Yit-1 A1 + Yit-2 A2 + …+  
Yit-j A + εit          (3) 
 
 

Where Yit is a vector of endogenous variables 

εit and is the composite error term consisting 
of the banking sector fixed effects and 
idiosyncratic errors. For this panel VAR 
specification, Yit  consists of six endogenous 
variables indicated in equation 2.

5.0  DATA ANALYSIS AND EMPIRICAL 
RESULTS

Summary descriptive statistics for the 
variables used in the empirical analysis are 
presented in Table 1. From the table it can 
be noted in particular that the NPL ratio 
presents a high difference between the four 
commercial banks with the minimum of the 
series around 0.5 per cent while the maximum 
stands at 21.3 per cent. A contrasting pattern 
is observed for the credit extension variable 
found in the region  of 13.9 per cent and 
15.2 per cent. In the case of the inflation, it 
should be noted that the countries inflation 
rate has maintained a single digit number 
with minimum values of 4 per cent and 9 per 
cent respectively. Regarding the public debt 
ratio, the table shows that the minimum 
debt to GDP stands at 11.3 per cent while 
the maximum is at 33.1 per cent of GDP. The 
prime lending rate stands at a minimum of 
8.5 per cent while the maximum value is 
10.8 per cent. To note from the descriptive 
analysis is the mean values generated, the 
standard deviation from the mean is quite 
low for each variable. This implies that there 
is generally low variation of each data point 
from the mean. 

Table 1: Descriptive Statistics 

 NPL GDP PSCR INF PDR PRL
 Mean 7.89 10.78 14.55 5.75 16.90 9.51
 Median 6.48 10.82 14.59 5.45 13.97 9.25
 Maximum 21.30 11.09 15.22 9.00 33.10 10.75
 Minimum 0.48 10.36 13.88 1.7 11.31 8.50
 Std. Dev. 6.06 0.23 0.38 1.86 6.16 0.80
 Skewness 0.55 -0.38 0.05 -0.07 1.39 0.15
 Kurtosis 2.01 1.86 1.57 2.81 3.87 1.48
 Observations 160 160 160 160 160 160
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Before the actual regression and analysis 
of the models is done, it important 
to establish whether the independent 
variables under consideration are 
correlated or not. This is done to avoid 
the problem of multicollinearity. Collinear 
variables by design present an ambiguity 
of the regression results hence limiting any 
meaningful economic inference about the 
results generated. In order to correct for 

Table 3 presents the fixed effects model 
results based on the balanced panel of 
the 4 commercial banks in the country 
with the ratio of non-performing loans as 
the dependent variable. From the model 
estimation, it can be noted that the 
results satisfy the robustness checks. The 
R-squared takes value from 85.2 per cent 
which indicates that 85.2 per cent of total 

multicollinearity in the study, a correlation 
analysis in the form of the correlation 
matrix is presented in Table 2. Accordingly, 
the result indicates that the independent 
variables have weak to moderate 
correlation among themselves except for 
gross domestic product growth and public 
debt ratio. It can therefore be concluded 
that the variables do not  have the problem 
of multicollinearity.

variation in the dependent variable is 
explained by the changes in the independent 
variables. The F-statistic is found to be 
statistically significant at 5 per cent level 
of significance, implying that the variables 
are jointly significant in determining 
the outcome in the banking sector non-
performing loans hence the significance of 
the model.

Table 2: Correlation Matrix 

Correlation NPL PSCR INF NGDP PDR
NPLR 1.00
LPSCR -0.32 1.00
INF -0.02 -0.05 1.00
LGDP 0.02 0.64 -0.04 1.00
LPDR 0.03 0.52 -0.25 0.81 1.00

Table 3: Fixed Effects Results 

Variable Coefficient Std. Error t-Statistic Prob.  
GDP -4.754363 2.064941 -2.302421 0.0228
PDR 0.168758 0.097630 1.728550 0.0862
INF 0.033440 0.111989 0.298603 0.7657
PRL 0.043879 0.314467 0.139534 0.8892
PSCR 3.817345 1.205837 3.165723 0.0019
C 0.185100 13.13912 0.014088 0.9888
R-squared 0.852015 F-statistic 97.15681
Adjusted R-squared 0.843246 Prob (F-statistic) 0.000000
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As seen in Table 3, the results show that 
there is strong negative and significant 
relationship between the country’s gross 
domestic product and non-performing loans. 
All things held equal, the study shows that 
a one per cent point increase in GDP lowers 
the NPL ratio by 4.8 per cent. This result 
as explained by numerous researchers is 
interpreted to mean that an improvement 
in domestic economic activity reduces any 
upswings in non-performing loans. The 
finding is in line with most researchers such 
as Jovovic and Radivojevic (2017), who 
arrived at a similar conclusion.

In an effort to examine the fiscal impact 
on non-performing loans the study employs 
fiscal variables. In contrast to existing 
empirical literature which has employed 
the budget deficit to capture the dynamics 
of non-performing loans, this study uses 
total public debt to GDP which encompasses 
both domestic and external debt. The 
former’s consideration is largely on account 
of limited data. From the results, it can 
therefore be noted that there exists a 
positive and significant relationship between 
nonperforming loans and total public debt. 
It therefore follows from the finding that 
if government experiences higher public 
debt ratio there is high likelihood that 
commercial banks will incur growth in NPLs. 
The results further indicate that private 
sector credit growth has a negative and 
significant relationship with NPLs. This 
result suggests that the growth of the gross 
loan provision increases NPLs rate. From 
the result, a one per cent increase in credit 
extension results in a 3.8 per cent increase 
in non-performing loans. The result simply 
indicates the willingness of banks to reduce 
risks associated with credit extension once 
credit has been dispersed. 

The coefficient of lending rate PRL is 
positive but insignificant, which means that 
lending rate has no effect on borrowers’ 
ability to repay, and thus doesn’t affect 
non-performing loans. While this finding is 

inconsistent with many previous findings 
such as (Sinkey and Greenwalt, 1991), 
(Fofack, 2005), (Jimenez and Saurina, 
2005), and (Khemraj and Pasha, 2009), the 
relationship is as expected.  

The coefficient of inflation rate INF as well 
has a positive but statistically insignificant 
impact on non-performing loans, especially 
over the period of study. Despite the 
insignificant finding, it is still important to 
analyse or clarify the result. This finding 
therefore suggests that an increase in 
inflation rate will increases NPLs because 
higher inflation can discourage loan 
repayment by a borrower.

5.1   The Feedback effect of Non-
Performing Loans: Panel Var Analysis
In this section we present the three main 
sets of results provided by the panel VAR 
model in order to show the forward and 
backward effects of all variables, especially 
towards non-performing loans. Firstly, the 
test results for unit root and cointegration 
are conducted to avoid spurious regression 
outcome which may bias the analyses. 
All the variables as seen in Table 4 are 
integrated of order one.

Table 4: Panel Unit Root Test

Variable Fisher-
ADF

Fisher-PP Order of 
Integration

NPL 71.583* 117.868* I(1)

GDP 11.222* 22.471* I(1)

PDR 42.391* 69.256* I(1)

PRL 34.226* 44.518* I(1)

INF 36.05* 106.502* I(1)

PSCR 60.107* 119.322* I(1)

* denotes significance at 1 per cent. All variables 
expressed in percentages.

In order to generate reliable results, 
the  stability of the model is tested 
through inverse roots of autoregressive 
(AR) characteristics polynomial. Figure 2 
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confirms the stability or stationarity of the 
panel VAR model as all AR roots lie inside 

the unit circle, giving confidence of the 
results interpretation.

Figure 2: Inverse Roots of AR Characteristic Polynomial 
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From the panel VAR analysis, the impulse 
response functions indicate that a shock 
on the macroeconomic variables has 
implications for non-performing loans. As 
seen in Figure 3, the results reveal that 
a shock to GDP generates steady positive 
increase in NPL in the first four quarters of 
the period before declining significantly in 
the outer quarters of the impulse period 
analysis. The result can be expected and 
appear reasonable in the case of Eswatini as 
a lagged response of GDP on micro variables 
can be expected but ultimately yields the 
expected results.

In the case of public debt to GDP, the 

results indicate an overall significant 
increase in NPL, while impulses of inflation 
and prime lending rate are all insignificant. 
The results are quite consistent with what 
was found in the fixed effects model which 
revealed that inflation and the lending 
rate were quite insignificant determinants 
of NPLs in Eswatini. However, it should be 
noted that while these results reveal an 
insignificant outcome, they still conform to 
the theoretical expectations. Meanwhile, 
a shock on credit extension by individual 
banks generates an increase in NPLs from 
the second quarter period to the fourth 
quarter before declining to the steady 
state.  
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Figure 3: Impulse Responses of NPLs to Macroeconomic Variables
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As for the response of macroeconomic 
variables to shock on non-performing loans 
in, the results indicate an insignificant 
effect except for credit extension. 
Accordingly, the results reveal that a 
positive shock to non-performing loans 
lead to a significant drop in credit 
extension by the banking sector. From an 
economic and theoretical perspective, 

the result holds true since a decline in the 
quality of assets in the banking sector pose 
a major deterrent for the banking sector 
to issue more loans hence the consequent 
decline in the loan issuance. While the 
other macroeconomic variables provide 
an outcome that is insignificant, their 
behaviour towards a shock in NPLs to a 
large extent yield expected responses. 

Figure 4: Impulse Responses of Macroeconomic Variables to NPLs 
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The paper further sought to establish the 
extent to which the forecast error variance 
of one variable links with shocks to other 
variables. Using the panel VAR model by way 
of the variance decomposition analysis, the 
results are presented in the proceeding tables. 
Table 5 presents the variance decomposition 
results of NPLs to macroeconomic shocks. 

The results as presented in the table indicate 
that at most the forecast error variance 
in NPLs is explained by own shocks with 
88.6 per cent of variation accounted for in 
the 10th period. Inflation and GDP are the 
second contributors with the two variables 
accounting for 9.5 per cent and 1.1 per cent 
of variation in NPLs, respectively.

Table 5: Forecast Error Variance Decomposition of NPLs 

 Period NPL GDP PDR INF PRL PSCR
1 100 0 0 0 0 0
2 99.00152 0.130902 0.02721 0.828444 0.007938 0.003987
3 97.46022 0.322026 0.073531 2.120945 0.011244 0.012035
4 95.81204 0.51339 0.129285 3.51256 0.009789 0.022941
5 94.2441 0.681781 0.190121 4.839234 0.009067 0.035695
6 92.82257 0.821094 0.25432 6.037649 0.014906 0.049462
7 91.55887 0.932463 0.321374 7.091993 0.03175 0.063547
8 90.44192 1.019632 0.391284 8.007409 0.062388 0.077366
9 89.45307 1.086892 0.46422 8.797206 0.108163 0.090445

10 88.57277 1.138247 0.540362 9.4769 0.169312 0.102407

Table 6 also presents the variance 
decomposition of the same variables with 
a view to show the feedback effects of 
NPLs on the macroeconomic variables. The 
results as presented indicate that variation 
in credit extended by the banking sector 
can be largely due to a shock on NPLs which 
account for 15.8 per cent of variation 

in the 10th period. The results further 
reveal that NPLs account for 1.6 per cent 
variation on inflation whiles the rest of the 
macroeconomic variables lie below the 1 
per cent mark, indicating the insignificance 
of NPLs in altering the outcome on 
macroeconomic variables.

Table 6: Variance Decomposition of Macroeconomic Variables 

Period GDP PDR INF PRL PSCR
1 0.001313 0.076035 0.302935 0.465664 1.458127
2 0.010823 0.14675 0.206275 0.34602 2.715361
3 0.009132 0.213514 0.225822 0.263557 4.232358
4 0.006623 0.26844 0.346185 0.212634 5.914464
5 0.015948 0.309593 0.538128 0.185628 7.678773
6 0.043068 0.338247 0.769057 0.174874 9.456498
7 0.087759 0.356968 1.010615 0.173713 11.1931
8 0.146376 0.368528 1.242122 0.176947 12.84718
9 0.214186 0.375401 1.450821 0.180916 14.38876

10 0.286745 0.379603 1.630477 0.183368 15.79742
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This study attempted to explain the 
macroeconomic determinants of NPLs in 
Eswatini’s banking sector using a panel 
dataset and a fixed effect model. The 
empirical results support the view that 
non-performing loans can be explained by 
macroeconomic fundamentals. From the 
results, it was found that the country’s 
gross domestic product, total public debt 
and credit extended by the banking sector 
had strong and significant effect on non-
performing loans. The finding thus suggests 
that the economic environment, from a fiscal 
and bank specific perspective are critical 
determinants of non-performing loans in 
Eswatini. Hence, it is recommended that 
government should direct its fiscal policy 
towards creating an enabling environment 
which steadies business and employment 
growth. This would limit any significant 
threat on the stability of the financial sector 
whose responsibility not only rests with the 
Central Bank.

Meanwhile, the prime lending rate and 
inflation rate were found to be insignificant 
determinants of non-performing loans. This 
could be explained by the very low ratio of 
non-performing loans to gross loans over 
the period of the study. Further explaining 
the insignificance of the interest rates and 
inflation could be the fact that most of the 
population in Eswatini is still unbanked and 
those who acquire loans regularly meet 
their financial obligation.

Having investigated the impact of 
macroeconomic variables on non-
performing loans, the Vector Autoregression 
model was employed to determine the 
feedback effect of non-performing loans on 
the macro economy. The results as shown 
by the Impulse Response Function and the 
Forecast Error Variance Decomposition 
Analysis indicate that non-performing loans 
do not exert any significant impact on the 
macro economy with the exception of credit 
extended by the banking sector.
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Modelling The Determinants of 
Foreign Direct Investment (FDI) 

inflows into the Eswatini Economy

Bongani Dlamini8

Abstract

The major objective of this paper was to 
assess the Determinants of Foreign Direct 
Investment (FDI) inflows into Eswatini. 
The ARDL Bounds cointegration test was 
performed to establish the existence of a 
long run relationship among the variables, 
results of which show the existence of such a 
relationship. Results shows that GDP growth 
plays a major impact in FDI in Eswatini with 
a highly significant coefficient. That means 
a per centage increase in GDP increases 
FDI by around 4.5 per cent in the long run. 
Results for the short run ECM show that 
coefficient of the lagged error-correction 
term is significant at the 1 per cent level 
with the expected negative sign, its value 
is estimated at 0.81, which implies that 
approximately 81 per cent of disequilibria 
from the previous year’s shock converge 
back to the long-run equilibrium within 
a year. The Granger causality test results 
show an unidirectional causality was found 
to exist between GDP and FDI, FDI and gross 
capital formation, and FDI and exchange 
rates. The study recommends that more 
thrust should be given to the creation of 
an enabling environment, particularly 
infrastructure, to attract new and retain 
already existing foreign direct investment 
enterprises. 

Key Words: Foreign Direct Investments, 
GDP growth, ARDL.
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1.0  INTRODUCTION

The COVID-19 pandemic has gravely 
wounded the world economy with serious 
consequences impacting all communities 
and individuals. Moving rapidly across 
borders, along the principal arteries of 
the global economy, the spread of the 
virus has benefited from the underlying 
interconnectedness – and frailties – of 
globalization, catapulting a global health 
crisis into a global economic shock that 
has hit the most vulnerable the hardest. 
Emerging from the natural environment and 
paralyzing our societies and our economies, 
the coronavirus disease would result to a 
worldwide slowdown in global investments. 
That would lead to reduced Foreign Direct 
Investment (FDI) in most countries, and 
Eswatini is no exception.

Eswatini is a small landlocked open 
economy with close trade and financial 
ties with South Africa. Around 70 per cent 
of the people are based in the rural areas, 
with livelihoods predominantly dependent 
on subsistence agriculture. The Eswatini 
economy is driven by its membership of the 
South African Customs Union (SACU) and 
the Common Monetary Area (CMA), SACU 
revenues make up almost 60 per cent of 
government revenue. Through the country’s 
membership to the CMA, the Eswatini 
Lilangeni exchanges at parity with the 
Rand, which is a legal tender in the country.

FDI can be defined as an investment involving 
a long-term relationship and reflecting a 
lasting interest and control (above 10 per 
cent share) by a resident entity in one 
economy (foreign direct investor or parent 
enterprise) in an enterprise resident in an 
economy other than that of the foreign 
direct investor (IMF, 2009).  FDI implies 
that the investor exerts a significant degree 
of influence on the management of the 
enterprise resident in the other economy. 
Such investment involves both the initial 
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transaction between the two entities and all 
subsequent transactions between them and 
among foreign affiliates, both incorporated 
and unincorporated. FDI may be undertaken 
by individuals as well as business entities. 
Flows of FDI comprise capital provided 
(either directly or through other related 
enterprises) by a foreign direct investor 
to an FDI enterprise, or capital received 
from an FDI enterprise by a foreign direct 
investor. FDI has three components: equity 
capital, reinvested earnings and intra-
company loans:
• Equity capital is the foreign direct 

investor’s purchase of shares of an 
enterprise in a country other than its 
own. 

•  Reinvested earnings comprise the direct 
investor’s share (in proportion to direct 
equity participation) of earnings not 
distributed as dividends by affiliates, 
or earnings not remitted to the direct 
investor. Such retained profits by 
affiliates are reinvested.

• Intra-company loans or intra-company 
debt transactions refer to short-term 
or long-term borrowing and lending of 
funds between direct investors (parent 
enterprises) and affiliate enterprises. 
These include debt securities, trade 
credits, and loans.

FDI differs from foreign portfolio 
investment, which is a passive investment in 
the securities of another country. Portfolio 
investment covers transactions in equity 
shares of less than 10 per cent, equity 
securities and debt securities. In economics, 
foreign portfolio investment is the entry 
of funds into a country where foreigners 
make purchases in the country’s stock and 
bond markets, sometimes for speculation 
(Sullvian et al., 2003). Under the impact of 
globalization, more and more FDI has flowed 
into each country and has had a significant 
impact on each country’s economy. Also, 
determining how to attract and use FDI has 
been an important component of economic 
policy for many developing countries.

The Government of Eswatini continues to 
intensify its effort to attract FDI into the 
country through structural reforms and pro-
investment policies. Despite the intensified 
efforts, FDI inflows to the country remain 
low to counter the challenges of high 
unemployment and the general decline 
in economic activity in the country. The 
country remains with the challenge to 
work even harder to attract the necessary 
FDI that will spur economic growth and 
development in the future. The government 
embarked on promoting foreign investment 
through the establishment of the Eswatini 
Investment Promotion Authority (SIPA) in 
1998. The mandate for SIPA is to attract, 
promote and facilitate foreign investment 
in Eswatini (Skosana and Kabuya, 2014).

The rest of the paper is structured as follows; 
Chapter 2 will cover the trends in Eswatini 
FDI, GDP, and exchange rates, Chapter 3 will 
review relevant existing literature, Chapter 
4 will cover the methodology, Chapter 5 
discusses empirical results, and Chapter 6 
concludes and presents recommendations 
of the study.

FDI in developing countries like Eswatini 
stimulates infrastructure developments, 
increases national productivity and exports, 
it introduces new knowledge and expertise 
into the country. It also creates jobs with a 
career structure and produces new income 
to government through increased taxation. 
Hence the major objective of the study is to 
ascertain the impact of FDI inflows into the 
Eswatini Economy.

2.1  FDI Trends in Eswatini
During the 1980s Eswatini recorded high 
growth rates, driven by an influx of foreign 
direct investment (FDI) arising from 
sanctions imposed on South Africa, which 
propelled the relocation of enterprises into 
Eswatini. The high levels of foreign direct 
investment caused an economic upturn in 
the manufacturing sector, which became 
the main growth engine, which in turn 
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encouraged rapid growth in supporting 
sectors such as construction. Between 1981 
and 1990 the country recorded an average 
growth of 15 per cent in FDI, while an average 
of 17.1 per cent growth was experienced 
from the period 1991 to 2000. However, 
in the early 2000s when the democratic 
process unfolded in South Africa as well as 
Mozambique emerging as one of the world’s 

fastest growing economies, with foreign 
investors showing interest in Mozambique’s 
untapped oil and gas reserves, huge capital 
flight resulted as companies relocated to the 
South African and Mozambique economy. 
As a result, the growth rates in FDI inflows 
were compromised in Eswatini, averaging 5 
per cent between 2001 and 2010. 

Figure 1: Trends in FDI in Eswatini 
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In the 1980s and early 1990s most 
SADC countries were still coming out of 
colonialism and hence their policies were 
mainly focused on import substitution, 
socialisation and command economies, 
with strong emphasis on the protection 
of infant industries. FDI inflows in SADC 
started in the late 1990s as governments 
embarked on privatisation, liberalization 
and economic structural-adjustment 
programmes.

Foreign Direct Investment has become a 
very important source of external financing 
for Eswatini, to create employment 
opportunities and the quality of institutions, 
enhance skills of local labour, raise 
productivity, transfer managerial skills and 
technology, and integration with rest of the 

world. FDI is considered to be an important 
source of foreign exchange to support the 
country’s recent economic growth. In 2002, 
Organization for Economic Cooperation 
Development (OECD) suggested that FDI has 
the favorable climate in terms of economic 
growth, employment opportunities and 
poverty alleviation in an economy. But the 
achievements of the mentioned favorable 
climate generally depend on the various 
economic, social and political factors. In 
the economic factors, the financial system 
stability, better integration of financial 
intermediaries, appropriate fiscal and 
monetary policy, interdependence between 
the economic sectors, well-established 
connection between domestic and foreign 
trade are recognized as the influencing 
factors on the FDI. 
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Understanding the causal relationship 
between economic variables is very 
important because it provides useful 
information on the variables government 
needs to control in order to achieve desired 
levels of targeted variables (Sajid and 
Sarfraz, 2008). For instance, if empirical 
analysis indicates that causality runs from 
FDI to economic growth, then government 
and policy makers would employ strategies 
to attract FDI to promote economic 
growth. On the other hand, if causality is 
found to run from economic growth to FDI, 
government would employ policies that 
accelerate economic growth in order to 
encourage foreign investment inflows.
In the international economics and 
business literature, the following two 
aspects of possible linkages between FDI 
and international trade are discussed: 

• Whether FDI is a substitute for, or a 
complement to, international trade

• Whether FDI causes international trade 
or vice-versa. 

As for the first aspect, the Heckscher 
Ohlin–Samuelson model suggests that 
international trade can substitute for 
international movement of factors of 
production including FDI. This model 
implies that international commodity 
trade involves an indirect exchange of 
factors between countries. For example, 
by exporting capital-intensive commodities 
in exchange for labour-intensive 
commodities, the capital-abundant 
country indirectly exports a net amount 
of capital in exchange for a net amount 
of labour. Even under the assumption that 
factors are perfectly immobile between 

countries, factors do migrate between 
countries indirectly through exports and 
imports of commodities. International 
trade and the international mobility of 
factors of production, which includes FDI, 
are substitutes rather than compliments 
for each other where there are barriers to 
trade (Liu et al. 2002). 

In brief, the Eswatini government must 
know about the success of past policy 
and future development strategies of 
the economy. This necessitates paying 
attention toward finding out the causal 
links between FDI and other variables such 
as trade openness, exchange rates, GDP, 
employment, inflation, and investment in 
Eswatini. 

2.2 GDP Developments in Eswatini 
During the 1980s Eswatini recorded high 
economic growth rates as South Africa 
was still faced with challenges of political 
unrests and investors using Eswatini as a 
conduit to conduct their businesses. Real 
GDP growth for Eswatini averaged 2.9 per 
cent between 2010 and 2014, however 
the trend has been falling generally since 
the peak at around 2006. The high levels 
of FDI caused a healthy performance of 
the manufacturing sector and encouraged 
growth in supporting sectors such as 
construction. This also generated additional 
revenue which permitted the consequent 
expansion of government services. Apart 
from the inflows into the manufacturing 
sector, the growth performance was also 
aided by more conventional external 
stimuli, such as improved export prices for 
sugar, reinforced by the real depreciation 
of the Lilangeni.
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Figure 2: GDP Developments

45,000 7

6

5
4

3

2

1

0

G
ro

w
th

 (
%

)

G
D

P 
(E

’M
ill

io
ns

)

40,000

35,000

30,000

25,000
20,000
15,000

10,000

19
96

Real GDP GDP Growth Rate

19
98

20
00

20
04

20
02

20
06

20
08

20
10

20
12

20
14

20
16

20
18

5,000

0.0

Source: Central Statistical Office

The composition of the production side of 
GDP for the past five years shows that the 
manufacturing sector has consistently been 
the significant component, accounting for 
an average of 32.9 per cent of total GDP as 
depicted by Figure 2. The manufacturing 
sector is mostly characterized by firms that 
are foreign-owned, export-oriented and 
have strong backward and forward linkages 
with agriculture. Manufacturing entities 
range from small factories engaged in light 
industry to large ones endowed with the 
latest technology and producing highly 
sophisticated goods which, given the small 
size of the domestic market, are destined 
mainly for the export market. The sector’s 
share of FDI has consistently improved 
recently averaging at 58 per cent in the past 
twenty-five years and currently standing 
above 60 per cent of total FDI stock in 2020. 
The contribution to employment by the 
manufacturing sector has been declining 
over the years as firms became more capital 
intensive in their line of production. However, 
this was offset by the entrance of Asian 
enterprises, which are more labour intensive 
in the production of textile commodities.

The small size of the domestic market 
and the relatively narrow resource base 
has stifled further development in the 
manufacturing sector. Hence prospects for 
the manufacturing sector depend on the 
country’s ability to regain the preferential 
trade treatment under the African Growth 
and Opportunity Act (AGOA). This Act was 
signed into law on May 18, 2000 as Title 1 
of The Trade and Development Act of 2000. 
It offers tangible incentives for African 
countries to continue their efforts to open 
their economies and build free markets. 
Not only does this arrangement presents 
a solid and significant opportunity, but it 
also presents substantial new trade and 
investment flows for the African countries.

2.3  Exchange Rates Developments
Volatility in the exchange rate has varying 
economic consequences. The first of these is 
the negative impact exchange rate volatility 
has on confidence as it makes investment 
planning and decision difficult. Eswatini is a 
small open economy and its economic growth 
is dependent on the attraction of FDI. 
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Figure 3: Trends in FDI and the Exchange Rates

Page 81 
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Figure 3 illustrates the relationship 
between nominal exchange rates and 
Eswatini FDI from 1996 to 2020. During 
the period under review, the FDI stock has 
been consistently tracking the movements 
of the exchange rate of Lilangeni against 

the US dollar. FDI shot up in 2002 when 
the local currency was at its lowest 
(averaging around 10.45 to the dollar), 
but started declining in 2004 when the 
Lilangeni appreciated, and is currently on 
the upward trajectory.

Maintaining a healthy investment 
environment over a long period of time 
requires maintaining an appropriately 
competitive and sustainable exchange 
rate, which is not possible for Eswatini 
because of the parity status of the domestic 
currency with the South African rand. On 
the face of it, investors who rely on exports 
are clear gainers when depreciation of a 
currency occurs because it enhances the 
competitiveness of the country’s exports in 
world markets. 

Meanwhile, Chong and Tan (2008) findings 
indicated there exists a long-run co-
movement between exchange rates and FDI. 
The study supported the proposition that 
currency value depreciation is associated 
with greater FDI inflows. This is because a 
diminished currency value would lead to a 
higher relative wealth position of foreign 
investors and thus lower the relative cost of 
capital. This allows foreign investors to make 
a significantly larger investment in terms of 
the domestic currency. 
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3.0   LITERATURE REVIEW

Despite the abundant literature on FDI, 
trade and economic growth in many 
emerging and developing countries, there 
is little empirical work on this subject in 
Eswatini. Previous works studying the 
relationship between FDI and economic 
growth in different countries found 
different results. This, in turn, becomes 
the main motivational factor to investigate 
the relationship between FDI, and other 
macroeconomic variables in Eswatini using 
time series techniques. By contrasting the 
important role of FDI inflows, we can draw 
some important lessons and guidelines 
for policymakers in the pursuit of a more 
effective scheme to promote economic 
growth in Eswatini, which is suffering from 
high unemployment rates, particularly with 
the recent loss of AGOA. 

Skosana and Kabuya (2014) examined the 
locational determinants of FDI inflows 
in Eswatini over the period of 1980 to 
2001. He used the cointegration and 
error correction model (ECM) to identify 
factors influencing FDI inflows. The study 
revealed that 76 per cent of the variation 
in FDI is explained by economic openness to 
foreign trade, infrastructure, internal and 
external economic stability as well as size 
and attractiveness of the domestic market 
of the previous year. He found that FDI 
inflows is positively influenced by economic 
stability, infrastructure, and openness of 
the economy, but negatively influenced by 
attractiveness of the domestic market, and 
its size.

There are many other empirical studies, a 
majority of which dealt with either trade 
and FDI interaction on economic growth 
(Balasubramanyam et al., 1996) or the 
relationship between FDI and economic 
growth (Lipsey, 2000) or the relationship 
between trade and economic growth 
(Pahlavani et al., 2005). All these studies 
concluded that both FDI inflows and trade 

promote economic growth. However, they 
failed to provide a conclusive result on the 
relation in general and the direction of the 
causality in particular in many developing 
countries. The growth enhancing effects 
from FDI inflows and trade vary from 
country to country and over time. For 
some countries, FDI and trade can even 
affect economic growth negatively 
(Balasubramanyam et al., 1996).

Alalaya (2010) investigated the relationship 
between economic growth, trade and FDI 
for Jordan for the period of 1990–2008 by 
applying the ARDL model for cointegration. 
He found a unidirectional causal effect from 
trade and FDI to economic growth. It was also 
found that the speed of adjustment in the 
model is 0.587, which seems relatively high 
and significant. Yol and Teng (2009) carried 
out a similar study to investigate the short 
run and long run factors that influence FDI 
flows into Malaysia using annual data over 
1975-2006 period by using co-integration 
and error-correction model. The results of 
the long-run FDI equation indicated that FDI 
flows in Malaysia are positively influenced 
by real exchange rate, GDP growth and 
infrastructure while negatively influenced 
by exports.

Koyuncu (2010) examines the factors 
affecting the foreign direct investment 
inflows in Turkey. Using the data belonging 
to the 1990-2009 period and via the 
structural Vector Autoregressive (VAR) 
analysis, the effects of interest rate, 
rate of openness, real exchange rate, net 
international reserves, inflation rate (WPI), 
GDP and similar macroeconomic variables 
on foreign investment are tested. According 
to the results, foreign direct investment 
flows are significantly affected by previous 
amount of foreign direct investment flows, 
gross domestic product, openness and 
changes in net international reserves. With 
respect to results; increase in foreign trade 
volume and success of previous investments 
will encourage more foreign investment in 
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following years. In order to take advantage 
of the positive effects of foreign direct 
investments as a political tool, it is important 
to determine the components affecting the 
foreign direct investment inflows and to 
take precautions accordingly.

Ahmed et al. (2003), have applied Granger’s 
concept of causality on the data for the 
time period of 1972-2000, to examine the 
effect of export, domestic output and 
exchange rate on inflow of FDI in Pakistan. 
They conclude that export and exchange 
rate are effective factors on Pakistan’s FDI. 
Hojabr & Sabzi (2006), using ARDL approach, 
investigate the impact of effective factors 
on FDI during 1966-2002 in Iran. They found 
that there is no long-run relationship for 
FDI in Iran. And in short-run real exchange 
rate, human capital and GDP have positive 
impact on FDI.

Belloumi (2010) examined the relationship 
between trade, FDI and economic growth 
in Tunisia by applying the bounds testing 
(ARDL) approach to cointegration for the 
period from 1970 to 2008. The bounds tests 
suggest that the variables of interest are 
bound together in the long run when foreign 
direct investment is the dependent variable. 
The associated equilibrium correction has 
been found to be significant, confirming 
the existence of a long-run relationship. 
The results also indicated that there is no 
significant Granger causality from FDI to 
economic growth, from economic growth 
to FDI, from trade to economic growth and 
from economic growth to trade in the short 
run. 

Bekhet, et al, (2011) investigated and 
estimated the factors influencing Foreign 
Direct investment (FDI) in Malaysia. 
Specifically, the objective of the study 
was to explore empirically the extent to 
which the characteristics of the Malaysian 
economy as determinants of FDI inflows to 
Malaysia. The Autoregressive Distributed 
Lag (ARDL) model was employed to explore 

the short run and long run relationships 
between FDI and its key determinants for 
Malaysia by using time series data covering 
the 1975-2009 period. The paper focused on 
the factors influencing FDI in the Malaysian 
economy. Both the economic theory and 
prior research work suggests that FDI can 
be expected to enhance economic growth. 
Throughout the study, it was found that 
there was a co-integration relation between 
FDI and its determinants in Malaysia. The 
results of the study show that FDI plays an 
important role in the capital formation and 
hence, the development of the economy. 
There are many other studies which were 
carried out on FDI and economic growth, 
applying different models, however the 
ARDL approach appears to be the most 
common.

4.0   METHODOLOGY AND DATA ANALYSIS

The review of literature on the various 
studies has shed some light on the ideal 
approach on which family of models to 
use in this study. In that regard this study 
will use the Autoregressive Distributed 
Lag (ARDL) model which was found to be 
the most common in studies of this nature 
from literature. The ARDL model can be 
used to empirically analyse the long-run 
relationships and dynamic interactions 
among the variables of interest in a 
model. The ARDL bounds test cointegration 
procedure was developed by Pesaran et 
al. (2001). The ARDL bounds test is based 
on the assumption that the variables are 
I(0) or I(1). So, before applying this test, 
we determine the order of integration of 
all variables using the unit root tests. The 
objective is to ensure that the variables 
are not I(2) so as to avoid spurious results. 
In the presence of variables integrated of 
order two, we cannot interpret the values 
of F statistics provided by Pesaran et al. 
(2001).

The ARDL estimation procedure is based 
on two basic steps. First, the existence 
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of a level relationship is tested using an 
unrestricted ARDL specification. Secondly, 
when the existence of such a level 
relationship cannot be rejected, a more 
parsimonious ARDL lag model is selected 
using the previously stated information 
criteria to determine the optimal lag orders 
of the independent variables in the ARDL 
equation. The second step involves the 
estimation of the conditional ECM model 
from which the co-integration vector and 
the short term dynamics can be obtained. 
The ARDL Phillips curve model used in this 
study will follow that in Stock and Watson 
(2008) and be presented as follows:
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logFDIt   is the logarithm of Eswatini FDI 
and logMACROt-1  is the logarithm of lagged 
macroeconomic variables, and 
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  is the 
error term. The first step in the ARDL 
bounds approach is to estimate the above 
equation by ordinary least squares (OLS). 
This would test for the existence of a 
long-run relationship among the variables 
by conducting an F test for the joint 
significance of the coefficients of the lagged 
levels of the variables. The null hypothesis 
to be tested is H0: b1 = b2 = 0 against the 
alternative H1: ci = di = 0. Two sets of critical 
values for a given significance level can be 
determined (Pesaran et al., 2001). The first 
level is calculated on the assumption that 
all variables included in the ARDL model are 
integrated of order zero, while the second 
one is calculated on the assumption that 
the variables are integrated of order one. 
The null hypothesis of no cointegration is 
rejected when the value of the test statistic 
exceeds the upper critical bounds value, 
while it is accepted if the F-statistic is lower 
than the lower bounds value. Otherwise, 
the cointegration test is inconclusive.

Whenever the existence of a long-run 
relationship is found, the short-run dynamic 
parameters can be obtained by estimating 
an error correction model associated with 
the long-run estimates. Thus, an error 
correction model will be specified as 
follows:
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Where ci and di are the short run dynamic 
coefficients of the model’s convergence 
to equilibrium and  is the speed of 
adjustment. Once the ECM model has been 
estimated, the cumulative sum of recursive 
residuals (CUSUM) and the CUSUM of square 
(CUSUMSQ) tests are applied to assess the 
parameter stability (Pesaran and Pesaran, 
1997). All estimations will be carried out in 
Eviews 9.

4.1  Unit Root Tests
There are various tests for identifying non-
stationarity or the presence of unit roots 
in time series data, however this study will 
limit itself to the Augmented Dickey-Fuller 
(1979) and Phillips-Perron (1988) tests.

4.2  Diagnostic Checks
Once each of the models has been 
estimated, it is subjected to various 
diagnostic tests, which tests assess the 
stochastic properties of the model, such as 
residual autocorrelation, heteroskedasticity 
and normality, among others (Takaendesa, 
2004). 

4.3  Data Analysis
This study employs annual data from 1996 
to 2020 to examine both short run and 
long run relationships between FDI, and 
other macroeconomic variables in Eswatini. 
Yearly data on FDI will be collected from 
the Central Bank of Eswatini. The rest of 
the data on other macroeconomic variables 
will be obtained from the Central Statistics 
Office, Ministry of Finance, and the Ministry 
of Economic Planning and Development. 
Graphical Illustration of the data is as 
shown below.
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Figure 4: Trends in the Macro Variables 

Source: Central Bank of Eswatini

From the figure above it is evident that the 
most variables are trending upwards, which 
shows that they are nonstationary with 
the exception of inflation. In that regard, 
econometric tests are conducted on the 
variables to ascertain their stationarity.

4.4  Unit Root Test Results
The results of the Augmented Dickey-Fuller 
(1979) and Phillips-Perron (1988) tests for 
the existence of a unit root or stationarity 
among the variables are presented in Table 
1 below.

Table 1: Unit Root Test Results
 

Augmented Dickey-Fuller Phillips Perron
Variable Intercept Trend and 

Intercept
None Intercept Trend and 

Intercept
None I(d)

LogGDP -3.432** -5.171* -2.336** -3.479** -3.756** -2.244** I(1)
LogPSCR -4.245* -4.183** -1.395 -4.939* -4.867* -2.715* I(1)
Exch Rate -4.574* -4.829* -3.527* -4.092** -4.336* -3.443* I(1)
LogGCF -6.082* -2.316 -1.120 -6.160* -6.193* -4.465 I(1)
LogCPI -5.178* -1.558 0.879 -16.65* -2.844 5.390 I(0)
Disc Rate -2.216 -3.584** -0.947 -2.224 -3.604** -0.579 I(0)
LogFDI -4.154* -4.416* -2.009** -4.123* -4.347* -3.089* I(1)
TO -7.469* -7.374* -7.231* -7.461* -7.451* -7.231* I(1)

Note: ***,**,*= significant at the 1 per cent, 5 per cent, 10 per cent level
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A variable is stationary if the ADF statistic is 
greater than the MacKinnon critical values 
for the rejection of the hypothesis for a 
unit root. All the variables, except CPI and 
the discount rate, are not stationary at 
their levels because the ADF and Phillips-
Perron test statistics are smaller than 
the MacKinnon critical values for the 

rejection of hypothesis for unit roots and 
therefore had to be differenced to make 
them stationery. This means that the null 
hypothesis for unit root is not rejected for 
these variables. Furthermore no variable 
was found to be I(2), which means the ARDL 
estimation procedure can be conducted.

5.0  EMPIRICAL RESULTS

5.1  ARDL Results for Cointegration
After determining the order of integration of 
the variables, the next step is to determine 
whether there is cointegration between the 
variables. This is to establish if the linear 
relationship of the variables is stationary. 
If the null hypothesis of no cointegration is 
rejected then the linear combination of the 

variables is stationary, hence a non-spurious 
long-run relationship exists between the 
variables and as such, consistent estimates 
of the long run relationship is evident. 
To test for cointegration between these 
variables, the ARDL bounds testing approach 
was employed, results of the calculated 
F-statistics are reported as shown in Table 2.

Table 2: ARDL Bounds Test Results 
      

Test Statistic Value k

F-statistic  8.0453 6

Critical Value Bounds

Significance I0 Bound I1 Bound

10 per cent 2.12 3.23

5 per cent 2.45 3.61

2.5 per cent 2.75 3.99

1 per cent 3.15 4.43
Source: Authors Calculations

From these results, it is clear that there is a 
long-run relationship amongst the variables 
when LFDI is the dependent variable 
because its F-statistic (8.0453) is higher 
than the upper-bound critical value (4.43) 
at the 1 per cent level. This implies that the 
null hypothesis of no cointegration among 
the variables is rejected. 

5.2 The Long-run Equation
Once cointegration is established, the 
ARDL long-run model is estimated, whose 
results are shown in Table 3. The estimated 
coefficients of the long-run relationship are 
significant for GDP, trade openness, and the 
discount rate but not significant for gross 
fixed capital formation (although it is very 
close to 10 per cent), private sector credit, 
and the exchange rate, although all the 
variables carry the expected signs.
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Table 3: Long Run Model Results
    

Variable Coefficient Std. Error t-Statistic Prob.   

LGDP 4.492137 0.273661 16.414978 0.0001***
LGCF 0.579221 0.299302 1.935237 0.1251
LTO 2.055999 0.329529 6.239210 0.0034***
LPSCR 0.112925 0.148310 0.761412 0.4888
DR -0.512622 0.068648 -7.467433 0.0017***
LEXCH 0.334651 0.251954 1.328220 0.2548
C -39.151854 3.011686 -12.999980 0.0002***

Note: ***, **,*= significant at the 1 per cent, 5 per cent, 10 per cent level.

Capital investment, as proxied by gross fixed 
capital formation, though insignificant, 
has a positive significant impact on FDI in 
Eswatini in the long run. That means as 
Government and the private sector invest 
in capital projects, that impact positively 
to FDI in Eswatini in the long run. Private 
investment is included because gross fixed 
capital formation involves both private and 
public investments. That means around 0.6 
per cent of FDI is attracted into the country 
with every per centage increase in both 
public and private investment in the long 
run. GDP growth was also found to play 
a major impact in FDI in Eswatini with a 
highly significant coefficient. That means 
a percentage increase in GDP increases 
FDI by around 4.5 per cent in the long run. 
That is true because a country level of 
output determines the amount of resources 
available to attract and retain FDI.

Considering the impacts of trade openness 
and the discount rate, the two variables are 
significant at 1 per cent level. The degree 
of openness to exterior world stimulates FDI 
inflow, which creates new business projects 
that may lead to economic growth. With 

each percentage increase in trade openness, 
FDI inflows increase by about 2.1 per cent in 
the long run. However, the negative sign of 
the discount rate coefficient shows that a 
percentage increase in interest rates leads 
to half a per cent fall in FDI in the long run. 
That is true in the sense that investors are 
attracted by low interest rates to invest in a 
country, so as to get cheap capital for their 
investments. Although credit extension and 
the exchange rate came with an expected 
positive signs, they were found to be 
insignificant in explaining FDI inflows in the 
long run. That might be because the credit is 
for companies or individuals already resident 
within the country, with no emphasis on FDI 
investments. Alternatively, this could mean 
that foreign direct investment enterprises 
prefer utilising loans from their direct 
investors because such loans are interest 
free.

5.3 Long-run Granger Causality Tests 
Results
The conventional Granger causality test 
was used to test for causality between the 
variables, and the results are presented in 
the table below.
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Table 4: Long Run Granger Causality Test Results
    

Null Hypothesis: Obs. F-Statistic Prob.

LFDI does not Granger Cause LPSCR     31 0.88492 0.4248

LPSCR does not Granger Cause LFDI 0.06016 0.9417

LFDI does not Granger Cause LGDP 31 0.73640 0.4886

LGDP does not Granger Cause LFDI 3.21004 0.0568*

LFDI does not Granger Cause LGCF 31 11.7985 0.0002***

LGCF does not Granger Cause LFDI 0.02609 0.9743

LTO does not Granger Cause LFDI 31 0.00562 0.9944

LFDI does not Granger Cause LTO 31 0.53571 0.5916

LEXCH does not Granger Cause LFDI 31 0.99836 0.3822

LFDI does not Granger Cause LEXCH 8.26267 0.0017***

DR does not Granger Cause LFDI 31 0.56068 0.5776
LFDI does not Granger Cause DR 0.99709 0.3826

Note: ***,**,*= significant at the 1 per cent, 5 per cent, 10 per cent  level.   

The results show that three of the six variables 
have unidirectional causality relationship 
with FDI inflow in the long run. According 
to the results GDP growth Granger causes 
FDI inflows but there is no reverse causation 
from FDI inflows to GDP growth, as the F 
value is statistically insignificant in this case. 
This means that an increase in output leads 
to an increase in FDI inflows as companies 
become profitable they tend to reinvest their 
profits back into the Eswatini economy, hence 
policy makers need to provide an enabling 
environment so as to grow the economy 
and in the process boost FDI inflows.  It also 
shows that FDI inflows Granger causes GCF 
as evidenced by the statistically significant 
F-statistic at 1 per cent, hence it is essential 

for policy makers to attract new foreign 
investors in order to increase investment. 
Lastly, the results depict a unidirectional 
causality from FDI inflows to exchange rate, 
although the country has limited powers in 
terms of influencing the exchange rate policy 
due to its membership to the CMA. Practically, 
the direction of causality was supposed to run 
from exchange rate to FDI inflows. 
 
5.4  The Error Correction Model
Following Odhiambo (2009) and Narayan 
and Smyth (2008), we obtain the short-run 
dynamic parameters by estimating an error 
correction model associated with the long-
run estimates and the results are presented 
in Table 5.

Table 5: The Error Correction Model
    

Variable Coefficient Std. Error t-Statistic Prob.   

D(LFDI(-1)) 0.705396 0.156421 4.509601 0.0107**

D(LGDP) 5.971313 1.431156 4.172370 0.0140**

D(LGCF(-2)) 0.823490 0.200170 4.113949 0.0147**

D(LTO(-1)) -1.745562 0.637563 -2.737865 0.0520*

D(LTO(-2)) -1.665862 0.661473 -2.518414 0.0655*

D(LPSCR(-1)) 0.724975 0.328361 2.207859 0.0918*
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Variable Coefficient Std. Error t-Statistic Prob.   

D(DR) -0.346703 0.145921 -2.375962 0.0763*
D(LEXCH) 1.989782 0.442807 4.493563 0.0109**
D(LEXCH(-2)) 0.816016 0.243099 3.356727 0.0284**
CointEq(-1) -0.810865 0.426802 -6.585883 0.0028***

Note: ***,**,*= significant at the 1 per cent, 5 per cent, 10 per cent

After estimating the short run equation, it 
is subjected to a number of diagnostic tests 
to ascertain its stability and credibility. The 
model passed all the diagnostic tests against; 
serial correlation (Breusch–Godfrey LM test), 

heteroskedasticity (White heteroskedasticity 
test), and normality of errors (Jarque–Bera 
Test). The Ramsey RESET test also suggests 
that the model is well specified. All results 
of these tests are shown in Table 6.

Once the ECM model has been estimated, 
the cumulative sum of recursive residuals 
(CUSUM) and the CUSUM of square 
(CUSUMSQ) tests are applied to assess 
parameter stability (Pesaran and Pesaran, 
1997). The CUSUM test (Brown, Durbin, and 
Evans, 1975) is based on the cumulative 
sum of the recursive residuals. 

This option plots the cumulative sum 
together with the 5 per cent critical lines. 

The test finds parameter instability if the 
cumulative sum goes outside the area 
between the two critical lines. Figure 5 
plots the results for CUSUM and CUSUMSQ 
tests. The results indicate the absence of 
any instability of the coefficients because 
the plot of the CUSUM and CUSUMSQ 
statistic fall inside the critical bands of the 
5 per cent confidence interval of parameter 
stability.

Table 6: Results of Diagnostic Tests. 
      

Significance X2 statistic Probability

Breusch–Godfrey serial correlation LM test 3.09 0.24

White Heteroskedasticity test 1.23 0.47

Jarque–Bera test 0.72 0.69

Ramsey RESET test (log likelihood ratio) 0.57 0.51
Source: Authors Calculations

Figure 6: Plot of the CUSUM and CUSUMSQ Statistic 
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The analysis begins with the results for 
the short run ECM. The coefficient of the 
lagged error-correction term is significant 
at the 1 per cent level with the expected 
negative sign, which confirms the result of 
the bounds test for cointegration. Its value 
is estimated at 0.81, which implies that 
the speed of adjustment to equilibrium 
after a shock. Approximately 81 per cent of 
disequilibria from the previous year’s shock 
converge back to the long-run equilibrium 
within a year. 

Furthermore, all the coefficients are 
significant in the short run, albeit in 
different lags. A per centage increase in the 
previous year’s FDI inflows (significant at 5 
per cent) increases current levels by 0.7 per 
cent in the short run mainly because most 
foreign direct investment enterprises tend 
to finance their expansions using reinvested 
earnings. On the other hand, a per cent 
increase in current levels of GDP (significant 
at 5 per cent) increased FDI inflows by about 
6 per cent in the short run. The coefficients 
of trade openness and interest rates were 
found to be negative in the short run; with a 

per cent increase in trade openness (lag 1) 
and interest rates resulting to a 1.7 per cent 
and 0.35 per cent fall in FDI, respectively. 
Public investment, credit extension and 
the exchange rate were found to impact 
positively to FDI inflows in the short run. A 
per centage increase in public investment 
(lag 2), credit extension (lag 1), and the 
exchange rate results to 0.82 per cent, 0.72 
per cent, and 2 per cent increase in FDI, 
respectively in the short run.

5.5 Short Run Granger Causality
In par with the long run granger causality, 
this section presents the short run Granger 
causality tests results as shown in the table 
below. The results of the short-run Granger 
causality tests, as shown in Table 7, show 
that there is unidirectional causality 
running from FDI to GCF in the short run. 
Surprisingly, this result was also found in 
the long run, which emphasises the need for 
government to attract and retain more FDI 
in order to improve on capital investments 
to accommodate more FDI inflows. All the 
other variables were found to Granger 
cause each other in the short run.

Table 7: Short Run Granger Causality

Null Hypothesis: Obs F-Statistic Prob. 
DLFDI does not Granger Cause DLDR  31  0.33547 0.7181
DLDR does not Granger Cause DLFDI  0.45294 0.6407
DLFDI does not Granger Cause DLEXCH  31  1.31931 0.2846
DLEXCH does not Granger Cause DLFDI  0.21183 0.8105
DLGCF does not Granger Cause DLFDI  31  0.05752 0.9442
DLFDI does not Granger Cause DLGCF  4.21163 0.0260**
DLGDP does not Granger Cause DLFDI  31  2.21435 0.1294
DLFDI does not Granger Cause DLGDP  0.72360 0.4945
DLPSCR does not Granger Cause DLFDI  31  0.26086 0.7724
DLFDI does not Granger Cause DLPSCR  1.18988 0.3203
DLTO does not Granger Cause DLFDI  31  0.01290 0.9872
DLFDI does not Granger Cause DLTO  0.36524 0.6975

Note: ***,**,*= significant at the 1 per cent, 5 per cent,10 per cent
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6.1  Conclusion
The major objective of this paper was to 
assess Foreign Direct Investment (FDI) inflows 
into Eswatini. The ARDL modelling approach 
was used in the study. The advantage of 
this approach is that it combines both I(0) 
and I(1) variables, as long as they are not 
I(2). The first step therefore was to test 
for stationarity of the variables. Results 
of the ADF and PP stationarity tests show 
that all the variables, with the exception 
of the interest rates, were all found to be 
non-stationary at their levels and had to 
be differenced once to attain stationarity. 
The ARDL Bounds cointegration test was 
performed to establish the existence of a 
long run relationship among the variables, 
results of which show the existence of such 
a relationship. 

Once cointegration was established, the 
ARDL long-run model was estimated and 
coefficients of the long-run relationship are 
significant for GDP, trade openness, and the 
discount rate but not significant for gross 
fixed capital formation (although it is very 
close to 10 per cent), private sector credit, 
and the exchange rate, although all the 
variables carry the expected signs. Capital 
investment, as proxied by gross fixed capital 
formation, has a positive significant impact 
on FDI in Eswatini at the 12 per cent level, 
very close to 10 per cent. GDP growth was 
also found to play a major impact in FDI in 
Eswatini with a highly significant coefficient. 
That means a per centage increase in GDP 
increases FDI by around 4.5 per cent in the 
long run.

Since cointegration was found to exist, 
an ECM was estimated. Results for the 
short run ECM show that coefficient of the 
lagged error-correction term is significant 
at the 1 per cent level with the expected 
negative sign, its value is estimated at 
0.81, which implies that approximately 81 

6.0  CONCLUSION AND RECOMMENDATIONS

per cent of disequilibria from the previous 
year’s shock converge back to the long-run 
equilibrium within a year. Furthermore, all 
the coefficients are significant in the short 
run, albeit in different lags. A per centage 
increase in the previous year’s FDI increases 
current FDI levels by 0.7 per cent in the short 
run while a per cent increase in current 
levels of GDP increased FDI by about 6 per 
cent in the short run. Public investment, 
credit extension and the exchange rate 
were found to impact positively to FDI in 
the short run.

The Granger causality test was also 
performed on the variables. In the long run, 
unidirectional causality was found to exist 
between GDP and FDI, FDI and gross capital 
formation, and FDI and exchange rates. 
That means it is essential for policy makers 
to provide a conducive environment for 
foreign direct investment enterprises to be 
profitable so that they can sow their profits 
back into the Eswatini economy thereby 
increasing FDI. The results of the short-run 
Granger causality tests show that there is 
unidirectional causality from FDI to gross 
capital formation. Surprisingly, this result 
was also found in the long run.

5.2  Recommendations
The study established from the long-run 
regression that FDI responds positively to 
GDP and trade openness. This suggests that 
investors are ready to reinvest their profits 
back into the economy as they increase 
output and become profitable, implying 
that profitability aspects are critical for 
increasing reinvested earnings. The small 
size of the Eswatini economy also means 
that most investors would prefer to use 
Eswatini as a production zone, hence the 
type of FDI that normally set up shop in 
Eswatini is export oriented. The study also 
found that FDI responds to discount rate in 
the long run. The study further established 
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that the equity component of FDI is growing 
sluggishly compared to the other FDI 
components, as evidenced by the fact that 
FDI in Eswatini is mainly driven by reinvested 
earnings and inter-company loans. On the 
basis of these findings the study would like 
to suggest that more thrust should be given 

to the creation of an enabling environment, 
particularly infrastructure, to attract new 
and retain already existing foreign direct 
investment enterprises. This would ensure 
that these exiting companies would then 
reinvest their profits back into the Eswatini 
economy.

REFERENCES

Alaya, M. (2004). Do south countries of 
Mediterranean basin really benefit 
from foreign direct investment? C.E.F, 
university of Montesquieu- Bordeaux IV.

Ahmed, M.H., Aslam, S., Butt, MS. (2003). The 
Foreign Direct Investment, Exports, and 
Domestic Output in Pakistan. Pak Dev Rev 
42:714-727

Balasubramanyan, V.N. (1996). Foreign Direct 
Investment in Developing Countries:     
Determinants and Impact. OECD Global 
Forum on International Investment.

Bekhet, H. A., Almsafir, M. K., Latif, N. W. 
(2010). An Empirical Assessment of the 
Factors

Chong L.L & Tan H.B, (2008). Exchange rate 
risk and macroeconomic fundamentals: 
evidence from four neighbouring 
Southeast Asian economies. International 
Research Journal of Finance and 
Economics, vol. 16, pp. 88–95.

Hojabr K. K. & Sabzi. K. (2006). Estimating the 
Supply Function of

Foreign Direct Investment in Iran. Journal of 
Economic Research 6 (3):161-204

International Monetary Fund (2009). Balance of 
Payments Manual, sixth edition.

Kok R. & Erosy B. (2009). Analysis of FDI 
Determinants in Developing Countries. 
International Jornal of Social Economics, 
36 (1/2), 105-123.

Koyuncu Fatma Turan (2010). Structural VAR 
analysis of effects macroeconomic 
variables chosen in Turkey on foreign 
direct investment: 1990-2009 era. 
Economy Journal, Vol. 2, No. 1, pp. 53-
62.

Liu, X., Wang, C. & Wei, Y. (2002). Causal Links 
between Foreign Direct Investment and 
Trade in China. China Economic Review, 
12(2):190-202. 

Nahidi, M.R. (2010). Investigation Effective 

Economic Factors on Foreign Direct 
Investment in IRAN, Under Stable and 
Non-stable Conditions. Ph.D. Thesis, 
Islamic Azad University, Science and 
Research, Tehran branch (summer):1-141

Organisation for Economic Co-operation and 
Development. (2002). Frascati Manual 
2002. Proposed Standard Practice for 
Surveys on Research and Experimental 
Development. 

Pesaran, M. H., Shin, Y., Smith, R. J. (2001). 
Bound Testing Approaches to the Analysis 
of Level

Relationship. Journal of Applied Econometrics, 
Vol.16, pp.289-326.

Sullivan, A. & Sheffrin, S. M. (2003). Economics 
Principles in action. Upper Saddle

River, NJ: Pearson Prentice Hall.
Skosana S.V & Kabuya F.I (2014). An Empirical 

Analysis of Determinants of Eswatini’s 
Export Performance. International 
Journal of Sciences: Basic and Applied 
Research, Vol 16, No1.

Sajid, G. M. & M. Sarfraz (2008). Savings and 
Economic Growth in Pakistan: An Issue of

Causality. Pakistan Economic and Social Review 
Vol. 46, No. 1, pp. 17-36.

Yol, M.A, & Teng, N., (2009). Estimating the 
Domestic Determinants of Foreign Direct

Investment Flows in Malaysia: Evidence from 
Co-integration and Error-Correction

Model, Journal Pengurusan, Vol. 28, pp. 3-22.
Zhang, Q. & Felmingham, B. (2001). The 

Relationship between Inward Direct 
Foreign Investment and China’s Provincial 
Export Trade”, China Economic Review, 
12(1), pp 82-99. 

Yapraklı S. (2006). An econometric analysis on 
indicators of foreign direct investments 
in Turkey. Economics and Administrative 
Sciences Journal, Vol. 21, No. 2, pp. 23-
48.



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  5

80 Central Bank Of Eswatini © 2021

Impact of Financial Systems 
Development on Macroeconomic 

Stability: 
A Case of Eswatini 1990-2019

Zana S Mabuza9

Abstract

This paper studies the impact of financial 
systems development on the stability of 
macroeconomic variables in Eswatini.  
Using quarterly data for the period 1990-
2019, for financial systems development 
the paper focused on financial depth (M2/
GDP) and financial sector efficiency (Private 
Sector Credit-PSCR). For macroeconomic 
variables, this paper used GDP, Inflation, 
trade-openness and exchange rate as 
a control variable. Cointegration was 
determined and the error correction term 
was obtained by estimating the VECM. The 
impact of the financial development on the 
macroeconomic variables was estimated 
using structural vector auto-regression 
(SVAR). The study found that financial 
efficiency (PSCR) has a significant negative 
long-run relationship while the financial 
depth has a significant positive long-run 
relationship with economic growth. Also, 
the study underscores that, financial depth 
(M2/GDP) affects GDP positively throughout 
the period, and inflation negatively keeping 
closer to zero throughout the period. The 
response of inflation to a positive shock 
in innovation of both financial depth and 
financial efficiency was found insignificant, 
questioning the effectiveness of Eswatini’s 
monetary policy as the financial sector 
develops. In the study, innovation in both 
financial development measures attract a 
positive response from economic growth. 

8Zana Mabuza is an Economist in the Economic Policy 
Research and Statistics Department at the Central
Bank of Eswatini. Email: ZanaM@centralbank.org.sz

Key Words: Financial System Development, 
Inflation, GDP, VECM, SVAR

1.0  INTRODUCTION

Over the years, the financial sector has 
expanded its function to include the growth 
and development of economies in general. 
This has not just come about, but with some 
innovation translating to development in 
the financial sector itself, hence the great 
evolution in the performance of this sector 
globally. In most African countries, financial 
development has been the outcome of 
major reforms in the financial sector, which 
however may have some implications on 
their economies. Financial development is 
critical in the life of an economy through 
different avenues, but most importantly 
it mobilizes savings, promotes greater 
information sharing, improves resource 
allocation, and facilitates diversification 
and management of risk (IMF, 2015). The 
operations of the financial sector are such 
that it permits transactions to be made 
through its system, but this comes at cost. 
When the financial sector develops, the 
cost effects ease, allowing the sector to 
perform its key function in the economy 
(World Bank, 2020). This includes promoting 
growth, reducing poverty and inequality in 
most developing countries. 

The efforts of serious economic and financial 
reforms that have taken place since 1980s 
is evident in the pre-crises period of 
economic growth of African countries (Allen 
et al, 2011).  However, after the 2007-2009 
global financial crises, the interventions by 
governments to stabilize their economic and 
financial systems brought to the fore growth 
and stability questions in the financial 
sector.  While financial systems development 
does not only enhance economic output, 
it also enhances macroeconomic stability. 
This is through its ability of relaxing credit 
constraints and providing instruments to 
withstand adverse shocks, ameliorating 
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information asymmetry, facilitating more 
efficient and smooth capital allocation 
and accumulation, and enabling further 
risk-sharing and portfolio diversification 
(Ncanywa and Mabusela, 2019; Ito & 
Kawai, 2018). On the contrary, high levels 
of financial development can be costly. 
In essence, there can be instances where 
costs outweigh the benefits of financial 
development and cause instability by 
exposing economies to high-risk, high-
return financial instruments, thereby 
possibly leading to aggressive risk-taking, 
boom-bust cycles, and amplified volatility. 
It has therefore become an apparent 
requirement by monetary authorities that 
while financial development is the ultimate 
achievement, it should be attainment via a 
stable financial environment.   
 
While there is controversy about the 
relationship between financial sector 
development and economic growth 
(Ncanywa and Mabusela, 2019), some studies 
have shown a positive long-run relationship 
between financial sector development and 
economic growth and some a negative 
relationship. This has provoked developing 
countries to investigate and re-estimate 
their determinants of growth paying more 
attention on their financial development 
variables. Another area of interest by most 
researchers on this subject is causality 
between financial sector development and 
various macroeconomic indicators especially 
economic growth. Noteworthy is that, as the 
financial systems develop, countries have 
not only been concerned about growth and 
improvement in macroeconomic variables, 
but also in their stability. The reason 
could be that, macroeconomic instability 
refers to phenomena that make the 
domestic macroeconomic environment less 
predictable, so, unpredictability hampers 
resource allocation decisions, investment, 
and growth (Montiel and Serven, 2006). 
Moreover, theoretical discussions show that 
macroeconomic instability can manifest 
in uncertainty in the economy, in the 

foreign sector through the trade balance, 
in unfavourable investment and inflation 
(Mohamed, 2018). The stability of a 
country’s economy could be measured by 
macroeconomic variables; variables such as 
inflation, interest rate and exchange rate 
are some variables that reveal economic 
condition of a country (Kenswani and 
Wadhwa, 2017).   

While some studies find the contrary about 
financial development and macroeconomic 
stability, most studies demonstrate the 
existence of the relationship between 
financial development and economic 
growth and/or other key macroeconomic 
variables, but less attention has been 
paid on its impact on the stability of the 
latter. This study seeks to empirically test 
the stability of macroeconomic indicators 
in the presence of financial development 
of Eswatini. Future investments of the 
country rely on the stability of the key 
macroeconomic variables; therefore, the 
findings of this study are applicable.  

The study is structured as follows: In chapter 
2, the study gives the overview of financial 
sector and economic growth in Eswatini. In 
chapter 3 the study provides theoretical and 
empirical literature reviewed in the study. 
The methodology and data analysis are 
outlined in chapter 4 and the study results 
are presented and discussed in chapter 
5. Finally, section 6 brings the conclusion 
of the study and policy recommendations 
made.

2.0  OVERVIEW OF FINANCIAL SECTOR 
AND ECONOMIC GROWTH IN ESWATINI

Classified as a lower-middle income 
country, Eswatini is a small, open and also 
a highly diversified economy. Following the 
impressive growth in GDP in the 1980s, 
the country fell into slower and stagnant 
economic growth averaging 3 per cent in 
the last 20 years. Like other developing 
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countries, the country was affected by the 
2008-09 global economic downturn. The 
effects were felt mostly in the country’s 
capital and investment flows, and exports 
that slowed economic growth. Post the crisis, 
the country’s economic growth averaged 
2 per cent, with little growth prospects. 
From Figure 1, two estimators of financial 
sector development; broad money supply to 
GDP and private sector credit (PSCR) to GDP 
and selected macroeconomic variables, 
GDP and inflation in Eswatini are shown. 
Broad money supply ratio to GDP shows that 
financial depth has been increasing since 

1990 and GDP has been decreasing over 
the years. During the period suffered under 
drought conditions, loss of international 
markets and closure of major mining activity 
in slowing the growth of the economy. The 
PSCR ratio to GDP has also been increasing 
over the period, gaining support from the 
discount rate that was slowing over the 
period. Notably, inflation was also slowing 
during the period. Generally, both financial 
sector development indicators have been 
increasing over the study period while GDP 
and inflation have been decreasing. 

Figure 1: Financial Development Index for Eswatini and selected macroeconomic 
variables; 1990-2019

Source: IMF FD Index Data Base                                   Source: Central Bank of Eswatini                                   
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Figure 3: Trends in FDI and the Exchange Rates 

 

  

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

19
90

19
92

19
94

19
96

19
98

20
00

20
02

20
04

20
06

20
08

20
10

20
12

20
14

20
16

Financial Development Index

Financial Institution Index

Financial Markets Index

0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

40.0

19
90

19
92

19
94

19
96

19
98

20
00

20
02

20
04

20
06

20
08

20
10

20
12

20
14

20
16

20
18

Inflation GDP PSCR M2/GDP

0

2

4

6

8

10

12

14

16

18

0.0

2,000.0

4,000.0

6,000.0

8,000.0

10,000.0

12,000.0

14,000.0

16,000.0

18,000.0

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

20
19

20
20

E/
U

S 
D

ol
la

r

FD
I (

E'
M

ill
io

ns
)

FDI STOCK (E' Millions) Exchange Rate

While economic and financial reforms 
have played a key role in paving the way 
for the economic recovery of the country, 
the country remains vulnerable to external 
shocks, especially from South Africa as the 
biggest trading partner of Eswatini, and 
persisting internal deficiencies. Eswatini’s 
Common Monetary Area (CMA) membership 

means the local currency (Lilangeni) is 
pegged to the Rand and permits the free 
circulation of the Rand as well as the flow 
of capital among member countries. The 
financial sector plays a vital role in financing 
economic activity in the country, but 
statistics show a big room for the sector’s 
development. 
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Based on the major components of the 
financial sector; financial institutions 
(FI) and financial markets (FM) and using 
the Financial Development (FD) Index9 as 
shown on Figure 1, FD in Eswatini has been 
on the lower end of the index (lower than 
0.2) representing a low developed financial 
sector. Over the period the FI dominates the 
financial sector, except between 1996 and 
1998 where FM shows greater development. 
This can be pinned to the development of 
the Eswatini Stock Exchange in 1990 and 
operated as a single stock-broker facility 
later until 1999.  FM is generally less 
active in the country possibly because 
of the country’s membership to the CMA 
arrangement, and hence pegged currency, 
and South African financial markets being 
quite well developed and liquid, local growth 
of financial markets may be hampered. For 
instance, the Eswatini Stock Exchange has 7 
listed companies with no new listings. 

On the other hand, FI, comprising the 
bank and non-bank financial institutions, 
are the most active in the financial sector. 
The banking sector, regulated by the 
Central Bank of Eswatini, has 4 commercial 
banks- 3 South Africa owned and 1 locally 
owned. Operations in the banks are largely 
split between deposit taking, payments, 
investment (long-term deposits) and credit. 
On aggregate banks in Eswatini are well 
capitalised and profitable, reaching a 50 
per cent share of GDP in total bank assets 
2019; return on assets exceeding zero and 
a total loan book of 25 per cent of GDP in 
2019. Non-bank financial institutions are 

regulated under the Financial Services 
Regulatory Authority reached 332 in 2019. 
This includes 1 credit bureau; 162 credit 
providers; 61 savings & credit cooperative 
societies and 1 building society. In the last 
10 years, the mobile network providers 
tapped into the financial sector, bringing in 
innovation in mobile money transaction and 
had attracted over 600,000 subscribers by 
2019.

With all the innovation and development 
in the financial sector, there are some 
gaps identified in the sector in terms of 
stability, modernization, diversity and 
inclusion. The fragmented legal and 
regulatory framework; the payment system 
that is not fully interoperable and access 
limited to banks as non-bank financial 
institutions are not able to access the 
payment system; small and shallow capital 
markets; incomplete consumer protection 
framework; incomplete credit information 
sharing; high costs of banking, these and 
others led to the formulation of the Financial 
Sector Development Implementation Plan 
(FSDIP) in 2014-2016. This was an initiative 
to address the gaps and guide financial 
development in Eswatini. By the time of 
this study, achievements of the FSDIP had 
not been documented (Financial Sector 
Development Implementation Plan, 2017). 

3.0  THEORETICAL AND EMPIRICAL 
LITERATURE REVIEW

Over the years, many researchers and 
analysts have tried to map the relationship 
between financial sector development and 
economic growth and other macroeconomic 
indicators. Some studies have conducted 
empirical research on the stability of 
major macroeconomic indicators given 
the financial sector development or even 
financial innovation in the countries while 
others studied the opposite. In this part of 
this research, various previous theoretical 
and empirical studies are discussed. 
3.1  Theoretical Review 

9Developed by IMF staff, the FD Index uses data from 
World Bank Global Financial Development Database on 
indicators of financial depth, access, and efficiency for 
financial institutions and markets following the matrix 
of financial system characteristics developed by Čihák 
and others (2012). See Sahay and others (2015).
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Economic growth was at the centre of 
discussions and arguments by popular 
economic theorists such as Joseph 
Schumpeter (1911), Author Lewis (1956), 
Simon Kuznets (1955), Walt Rostow (1960) 
and Adam Smith (1776). Over the years, 
the area of concentration in economic 
theory is the factors of economic growth 
and development. The different models 
of economic growth emphasise on the 
determinants of growth. The Mercantilism 
suggests growth from accumulation of gold 
and running trade surplus. The classical 
theory backed by Adam Smith emphasised 
the role of increasing returns to scale then 
the neo-classical suggested growth as a 
factor of labour productivity, size of the 
workforce. The endogenous theory stresses 
that human capital and technological 
innovation influences economic growth. 
Another argument is on the Keynesian 
theory, contended for aggregate demand as 
an influence of growth both in the short-run 
and long-run.  

The theory of economic growth as suggested 
by Joseph Schumpeter is one theory that 
drew economists’ attention to the financial 
intermediation through banks as a factor 
of economic growth. Schumpeter argued 
that economic growth is unbalanced and 
depends on innovation, which can appear 
with certain probability (Piętak, 2014). 
When the traditional economic theories 
were getting more criticism, Schumpeter’s 
economic growth policy gained more 
consideration, especially so when economies 
are struggling with banking and debt crises 
(Śledzik, 2013). Empirical research has 
tabled some evidence that Schumpeter’s 
theory of innovation and entrepreneurship 
as a driver of economic growth is valid. 

The success of a country’s economy cannot 
be determined by economic growth only, 
but also other macroeconomic variables 
that help determine stability of an 
economy. Fisher (1993) suggested that, 
for a macroeconomic framework to be 

stable, the behaviour of other variables 
must be monitored. For instance, low and 
predictable inflation; appropriate real 
interest rates; stable and sustainable fiscal 
policy; competitive and predictable real 
exchange rate; viable balance of payments 
situation.  

3.2  Empirical Review 
A number of empirical research reviewed in 
this study analyses the impact of the financial 
sector development on the economy, with a 
majority focusing on economic growth and 
then adding other macroeconomic variables 
as control variables. A few went on to address 
fluctuations on economic growth, analysing 
the volatility of macroeconomic variables 
in the presence of financial development. 
As a proxy of financial development, a 
considerable number used M2/GDP, others 
consider ratios from stock markets and the 
banking sector.  
  
Rehman (2018) analyses the banking sector 
development, stock markets and economic 
growth using evidence for Saudi Arabia. The 
study selected GDP per capita; the ratio of 
broad money to GDP and ratio of stock market 
capitalization to GDP as proxy variables 
for financial development. Employing the 
vector autoregression (VAR) method, the 
study found no cointegration between all 
the variables, but showed evidence of a 
bi-directional relationship between GDP 
per capita and M2/GDP. A similar study, but 
with different methodology, was carried 
out for the Brazil, Russia, India, China, 
South Africa (BRICS) countries for the 
period 1993-2014 by Gurn and Yadav (2019). 
In the study, the Generalized Method of 
Moments (GMM) was used, where financial 
development indicators; credit to deposit 
ratio, domestic credit to private sector, size 
of financial intermediaries, and the ratio 
of value of shares traded and turnover; 
and macroeconomic variables; inflation, 
exports, enrolment to secondary education 
were used.
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While the results were not generic across 
the countries, but all the banking sector 
development indicators were found to be 
positively and significantly determining. 

A research on financial development 
and economic growth for Cameroon as 
conducted by Johannes et al (2011) used 
the Johansen method of cointegration to 
conclude that financial development has a 
positive effect on economic growth in the 
long-run. A long-term causality running 
from financial development to economic 
growth was also found.       
The variable selection for this research 
included bank sector credit to private 
sector and the size of the financial sector, 
and macroeconomic control variables 
investment rate, trade openness and size 
of government. 

Puatwoe and Piabuo (2017) investigated 
the impact of financial development on 
economic growth in Cameroon. As financial 
development indicators, the study selected 
broad money, deposits/GDP, and domestic 
credit to private sector. GDP, broad money 
supply, government expenditure, bank 
deposits and investment were used as 
macroeconomic variables. Applying the 
Auto Regressive Distributive Lag (ARDL) 
technique of estimation, they found that all 
the financial development indicators had a 
positive and significant impact on economic 
growth in the long-run. 

Ito and Kawai (2018) brought the aspect 
of the comparison of quality and quantity 
measures of financial development, 
recording the different implications on 
macroeconomic performance. According 
to the study, quality indicators reflect the 
diversity, liquidity and efficiency of financial 
development, while quantity indicators are a 
composite indicator of depth, size, banking, 
equity, bond and insurance variables. One 
of the findings of this research is that, 
financial development in terms of quantity 

is significantly and negatively correlated 
with output volatility for both advanced 
and developing economies. 

Paradhan et al (2014) analysed the impact of 
stock market development and inflation on 
economic growth in India for the 1994-2014 
period, using the ARDL bounds testing and 
the vector error correction model (VECM) 
approaches. The ARDL approach gave 
evidence that stock market development, 
money supply, inflation and economic 
growth are cointegrated. The VECM 
approach confirmed the existence of both 
bi-directional and uni-directional causality 
between economic growth, money supply, 
inflation and stock market development in 
India. The impact of financial development 
on Pakistan was studied by Zaman, Ikram and 
Ahmed in 2011, analysing the period 1974 
to 2007. The study employed the Johansen 
and F-Bound cointegration test as well as 
the VAR method. The results of the study 
confirmed a long-run relationship between 
inflation and the financial development 
variables namely Broad Money supply 
(M2); Private Sector Credit (PSC) and Bank 
Deposits Liabilities (BDL), all measured as 
percentage of GDP. Furthermore, the study 
found that a shock in financial depth has an 
initial negative effect on inflation that later 
increased and remained constantly closer 
to zero for the rest of the period.

With financial innovation, the need to 
improve monetary policy measures to 
contain the effects on inflation emanating 
from financial development is great. In 
2016, Ma and Lin (2016) when studying 
financial development and the effectiveness 
of monetary policy for 41 economies 
found that, the effectiveness of monetary 
policy declines as the financial systems 
become more developed. In Eswatini, 
Ndzinisa (2019) studied the effectiveness of 
monetary policy within financial innovation 
space. The study used the GMM method 
and found that, in the presence of financial 
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development, monetary policy increases its 
effectiveness on output while decreasing 
its effectiveness on inflation. 

Studying the macroeconomic instability and 
economic growth in Sudan, Mohamed (2020) 
suggests how macroeconomic instability 
has been deterring economic growth. In 
his approach, the author constructed a 
macroeconomic index and picked domestic 
credit by the private sector as a proxy 
for financial development. By using the 
Johansen cointegration method, the study 
found a long-run relationship, and by 
applying the VECM, the study found that 
GDP instability is affected significantly by 
financial development. Zhang and Chen 
(2015) used the SVAR method and found 
a u-shape relationship between financial 
development and income inequality in 
China. In 2013, Norris and Srivisal (2013) 
studied the impact of financial depth on 
macroeconomic volatility using dynamic 
panel analysis (GMM panel regressions) for 
110 advanced and developing countries. 
Results from the analysis underlined that, 
up to a certain point, financial depth plays 
a significant role in dampening the volatility 
of output, consumption and investment. 
Also, deeper financial systems serve as shock 
absorbers as they mitigate negative effects 
of real external shocks on macroeconomic 
volatility. 

Sahay and others (2015) on the other hand 
concluded that the relationship between 
financial development and economic 
stability was non-linear in emerging 
markets. The authors were rethinking the 
financial deepening, specifically stability 
and growth in emerging markets. One of 
the key findings was that, at higher levels 
of financial development, the effect of 
financial development on economic growth 
weakens, and the weakening comes from 
the financial deepening. The research 
suggested that, it is not just financial 
development that emerging markets should 
pay attention to, but also the speed of 

it. The study also warns that, growth and 
macroeconomic stability are enhanced by 
further financial development, but only at 
early stages of the development. 

4.0  METHODOLOGY AND DATA ANALYSIS 

4.1 Methodology
From the studies cited in the above 
literature review section, quite a number 
of methodology approaches are used 
to determine the relationship between 
variables and to also test the impact on 
the stability of some variables. The primary 
purpose of this study is to ascertain the 
impact of selected financial development 
variables and the stability of selected 
macroeconomic variables in the country. 
The secondary is to determine the 
relationship between financial development 
and macroeconomic variables and find 
the speed of adjustment towards long-
run equilibrium (ECT). For the secondary 
purpose of the study, the Johansen 
cointegration test developed by Johansen 
and Juselius (1990) and Johansen (1991) is 
employed. Although Engle-Granger’s two-
step procedure can also be used, there are 
suggestions that Engle and Granger’s two-
step error correction model may be used in 
a multivariate context, but the Johansen’s 
VECM yields more efficient estimators 
of cointegrating vectors (Maysami et al, 
2004). Moreover, the study further testifies 
that Johansen’s VECM approach is a full 
information maximum likelihood estimation 
model, allowing for a whole equation 
system cointegration testing in one step 
while allowing a researcher to avoid first 
step mistakes carried over to the second 
step.
   
The VECM model is in this form,

      Δ𝑌𝑌𝑡𝑡 = ∑ Γ𝑖𝑖
𝑘𝑘−1
𝑖𝑖=1 Δ𝑌𝑌𝑡𝑡−𝑖𝑖 + Π𝑌𝑌𝑡𝑡−1 + 𝜀𝜀𝑡𝑡    (1)                                      

 

𝐶𝐶0 𝑦𝑦𝑡𝑡 =  Γ1𝑦𝑦𝑡𝑡−1 +  Γ2𝑦𝑦𝑡𝑡−2 + ⋯ Γ𝑝𝑝𝑦𝑦𝑡𝑡−𝑝𝑝 + 𝑈𝑈𝑡𝑡          
 𝑡𝑡 = 1,2 … 𝑇𝑇             (2) 
 

 

𝑦𝑦𝑡𝑡= (𝑦𝑦1𝑡𝑡, 𝑦𝑦2𝑡𝑡,…, 𝑦𝑦𝑛𝑛𝑡𝑡) 

 

𝑈𝑈𝑡𝑡= (𝑢𝑢1𝑡𝑡, 𝑢𝑢2𝑡𝑡,…, 𝑢𝑢𝑛𝑛𝑡𝑡 ,) 

Where Yt is a vector of endogenous 
variables of interest; k-1 is the optimal 
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lag length; ∏ = αβ (α represents the 
adjustment parameters and β is the matrix 
of long-run). The component      Δ𝑌𝑌𝑡𝑡 = ∑ Γ𝑖𝑖

𝑘𝑘−1
𝑖𝑖=1 Δ𝑌𝑌𝑡𝑡−𝑖𝑖 + Π𝑌𝑌𝑡𝑡−1 + 𝜀𝜀𝑡𝑡    (1)                                      

 

𝐶𝐶0 𝑦𝑦𝑡𝑡 =  Γ1𝑦𝑦𝑡𝑡−1 +  Γ2𝑦𝑦𝑡𝑡−2 + ⋯ Γ𝑝𝑝𝑦𝑦𝑡𝑡−𝑝𝑝 + 𝑈𝑈𝑡𝑡          
 𝑡𝑡 = 1,2 … 𝑇𝑇             (2) 
 

 

𝑦𝑦𝑡𝑡= (𝑦𝑦1𝑡𝑡, 𝑦𝑦2𝑡𝑡,…, 𝑦𝑦𝑛𝑛𝑡𝑡) 

 

𝑈𝑈𝑡𝑡= (𝑢𝑢1𝑡𝑡, 𝑢𝑢2𝑡𝑡,…, 𝑢𝑢𝑛𝑛𝑡𝑡 ,) 

 
in equation (1) represents the vector 
autoregressive (VAR). The Johansen (1988) 
procedure will be used to determine ∏ and 
Γi that represent the short-run and long-run 
coefficients, but the study focuses more 
on the presence of cointegration and ECT. 
Before that, tests for stationarity which 
test for the presence of unit root in a series 
will be done by applying formal unit root 
tests, the Augmented Dickey-Fuller (ADF) 
test and the Phillip Perron (PP) tests. If the 
time series are stationary at level the VAR 
model is used, but, if the variables are not 
stationary at levels and the cointegration 
equations are statistically significant then 
VECM becomes appropriate Eryigit (2012) 
and Toraman et al (2011).

The appropriate lag length is important 
as too many lags reduce the power of the 
test due to the estimation of additional 
parameters and a loss of degrees of freedom 
((Maysami et al, 2004). To determine 
the lag length, a VAR Lag Order selection 
criterion is followed, selecting by the 
Akaike Information criterion or the Schwarz 
information criterion. To estimate the 
existence of long-run relationship between 
the selected financial development 
variables and macroeconomic variables 
and determine the number of cointegrating 
relationships, the study then follows the 
Johansen procedure. 

Since the main focus of the study is to 
determine how the financial development 
impacts on the stability of macroeconomic 
variables, the study then focuses on the 
impulse response functions and variance 
decomposition analyses. For this purpose, 
the study then applies the structural vector 
autoregressive (SVAR) model. In this study, 
the SVAR model is estimated according to 
the method developed by Sims and Zha. 

      Δ𝑌𝑌𝑡𝑡 = ∑ Γ𝑖𝑖
𝑘𝑘−1
𝑖𝑖=1 Δ𝑌𝑌𝑡𝑡−𝑖𝑖 + Π𝑌𝑌𝑡𝑡−1 + 𝜀𝜀𝑡𝑡    (1)                                      

 

𝐶𝐶0 𝑦𝑦𝑡𝑡 =  Γ1𝑦𝑦𝑡𝑡−1 +  Γ2𝑦𝑦𝑡𝑡−2 + ⋯ Γ𝑝𝑝𝑦𝑦𝑡𝑡−𝑝𝑝 + 𝑈𝑈𝑡𝑡          
 𝑡𝑡 = 1,2 … 𝑇𝑇             (2) 
 

 

𝑦𝑦𝑡𝑡= (𝑦𝑦1𝑡𝑡, 𝑦𝑦2𝑡𝑡,…, 𝑦𝑦𝑛𝑛𝑡𝑡) 

 

𝑈𝑈𝑡𝑡= (𝑢𝑢1𝑡𝑡, 𝑢𝑢2𝑡𝑡,…, 𝑢𝑢𝑛𝑛𝑡𝑡 ,) 

Where, 

      Δ𝑌𝑌𝑡𝑡 = ∑ Γ𝑖𝑖
𝑘𝑘−1
𝑖𝑖=1 Δ𝑌𝑌𝑡𝑡−𝑖𝑖 + Π𝑌𝑌𝑡𝑡−1 + 𝜀𝜀𝑡𝑡    (1)                                      

 

𝐶𝐶0 𝑦𝑦𝑡𝑡 =  Γ1𝑦𝑦𝑡𝑡−1 +  Γ2𝑦𝑦𝑡𝑡−2 + ⋯ Γ𝑝𝑝𝑦𝑦𝑡𝑡−𝑝𝑝 + 𝑈𝑈𝑡𝑡          
 𝑡𝑡 = 1,2 … 𝑇𝑇             (2) 
 

 

𝑦𝑦𝑡𝑡= (𝑦𝑦1𝑡𝑡, 𝑦𝑦2𝑡𝑡,…, 𝑦𝑦𝑛𝑛𝑡𝑡) 

 

𝑈𝑈𝑡𝑡= (𝑢𝑢1𝑡𝑡, 𝑢𝑢2𝑡𝑡,…, 𝑢𝑢𝑛𝑛𝑡𝑡 ,) 

 is a nx1 
matrix denoting the system of endogenous 
variables; 

      Δ𝑌𝑌𝑡𝑡 = ∑ Γ𝑖𝑖
𝑘𝑘−1
𝑖𝑖=1 Δ𝑌𝑌𝑡𝑡−𝑖𝑖 + Π𝑌𝑌𝑡𝑡−1 + 𝜀𝜀𝑡𝑡    (1)                                      

 

𝐶𝐶0 𝑦𝑦𝑡𝑡 =  Γ1𝑦𝑦𝑡𝑡−1 +  Γ2𝑦𝑦𝑡𝑡−2 + ⋯ Γ𝑝𝑝𝑦𝑦𝑡𝑡−𝑝𝑝 + 𝑈𝑈𝑡𝑡          
 𝑡𝑡 = 1,2 … 𝑇𝑇             (2) 
 

 

𝑦𝑦𝑡𝑡= (𝑦𝑦1𝑡𝑡, 𝑦𝑦2𝑡𝑡,…, 𝑦𝑦𝑛𝑛𝑡𝑡) 

 

𝑈𝑈𝑡𝑡= (𝑢𝑢1𝑡𝑡, 𝑢𝑢2𝑡𝑡,…, 𝑢𝑢𝑛𝑛𝑡𝑡 ,)  is a nx1 
matrix of structural shocks. 

SVAR model provides dynamic analysis on 
the transmission of shocks through impulse 
responses and variance decompositions 
(Sek and Lim, 2016). In order to conduct 
the impulse response function and variance 
decomposition, stability test should be done 
to prove the stability of the model, SVAR 
satisfies the stability condition when no root 
lies outside the unit circle (Zhang and Chen, 
2015). SVAR models use the restrictions 
imposed by economic theory to identify the 
system, i.e. from a reduced form of shocks 
to obtain an economic interpretative 
function of the impulse response (Ravnik 
and Zilic, 2011). When a SVAR model with 
lag length p has k variables, then k(k-1)/2 
is used to calculate the number of short-run 
constraints.

4.2  Data Analysis

Data Selection, Description and Sources
The study uses quarterly secondary time 
series data spanning from 1990 to 2019. The 
data is sourced from the Central Bank of 
Eswatini, Central Statistics Office and the 
Ministry of Finance. 

Financial Development Variables 
While the role of the financial sector 
development in growth has triggered debates 
on the causality between financial sector 
development and various macroeconomic 
indicators, the measurement of the 
financial sector development has also 
been brought up. The reason is that a 
well-defined set of measures of financial 
development is required for effective 
policy formulation, implementation and 
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evaluation (Lynch, 1996). Cutting across 
the two major components of the financial 
sector, financial institutions and financial 
markets, a number of indicators have been 
developed to proxy the financial depth, 
access, efficiency and financial stability of 
a country. However, for Eswatini, this study 
focuses on financial sector development 
through financial institutions and not the 
financial markets due to the small activity 
there. In this research, Financial Sector 
Development for Eswatini is captured using 
two parts; Financial Depth is measured 
by the ratio of broad money to GDP (M2/
GDP) and Financial Efficiency measured by 

private sector lending (PSCR), capturing 
the commercial banks’ ability to convert 
deposits to credit. 
  
Macroeconomic Variables    
Key macroeconomic variables are selected 
in this study, this includes, economic 
growth (GDP) and inflation (CPI). Additional 
variables are trade openness (TO) exchange 
rate (EXCH).

This paper uses quarterly time series data 
for the period 1990-2019 sourced from the 
Central Bank of Eswatini. Figure 2 shows 
the time series variables of the variables.

Figure 2: Time series plot of variables 

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 in their logarithmic at level, but 
stationary after first difference as verified 
by the ADF test.
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Table 1: Augmented Dickey-Fuller (ADF) Unit Root tests Results

Variable In Levels In 1st Difference Order of Integration
LogRGDP -1.478 -3.225** I(1)
LogCPI -3.366 -3.809*** I(1)
LogM2/GDP 0.560 -2.864* I(1)
LogPSCR -0.804 -18.787*** I(1)
LogTO -1.728 -2.821* I(1)
LogEXCH -1.182 -8.764*** I(1)

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

Since the order of integration for all the 
variables was determined at I(1), the next 
step was the estimation of the optimal lag 
length, which is also key in the estimation 
of the VECM. The VAR was estimated and 
the optimal lag length was selected using 
the VAR Lag Order Selection Criteria and 
the results are presented in Table 2.  The 

5.0  EMPIRICAL RESULTS AND DISCUSSION

Akaike information criterion (AIC) and the 
Hanna-Quin information criterion (HQ) all 
indicated a lag length of five, while the 
Schwarz information criterion (SC) indicated 
a two-lag length. The study opted to use 
five as the optimal lag length of model 
following its selection by two information 
criteria, AIC and HQ.  

Table 2: VAR Lag Order Selection Criteria
 

Lag LogL LR FPE AIC SC HQ
1  1137.983 NA  1.92e-16 -19.16492 -18.30563 -18.81614
2  1266.134  229.5579  3.87e-17 -20.76755  -19.04898* -20.06999
3  1289.192  38.89832  4.90e-17 -20.54247 -17.96463 -19.49614
4  1358.718  110.0325  2.80e-17 -21.12554 -17.68840 -19.73042
5  1448.380   132.5440*   1.14e-17*  -22.05879* -17.76237  -20.31490*

* indicates lag order selected by the criterion  
 LR: sequential modified LR test statistic (each test at 5% level) 
 FPE: Final prediction error     
 AIC: Akaike information criterion   
 SC: Schwarz information criterion   
 HQ: Hannan-Quinn information criterion   

The next step was to test the existence 
of cointegration using the Johansen 
cointegration procedure and the results 
are presented in Table 3. The cointegration 
test results as presented in Table 3 show 
the existence of three cointegrating 
relationships where the hypothesis of no 

cointegration was rejected at 0.05 level 
as confirmed by the trace test; and two 
cointegrating relationships where the 
hypothesis of no cointegration was rejected 
at 0.05 level as confirmed by the maximum 
Eigenvalue test.  
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Table 3: Unrestricted Cointegration Rank Test -Trace
        
Hypothesized 
No. of CE(s)

Eigenvalue Trace 
Statistic

0.05 
Critical Value

Prob.**

None *  0.366881  149.8663  95.75366  0.0000
At most 1 *  0.346900  97.30010  69.81889  0.0001
At most 2 *  0.204795  48.30716  47.85613  0.0453
At most 3  0.093151  21.95434  29.79707  0.3010
At most 4  0.054067  10.70975  15.49471  0.2300
At most 5 *  0.036849  4.317659  3.841466  0.0377

Trace test indicates 3 cointegrating eqn(s) at the 0.05 level 

Table 4: Unrestricted Cointegration Rank Test - Maximum Eigenvalue
        
Hypothesized 
No. of CE(s)

Eigenvalue Max-Eigen 
Statistic

0.05 
Critical Value

Prob.**

None *  0.366881  52.56616  40.07757  0.0012
At most 1 *  0.346900  48.99295  33.87687  0.0004
At most 2  0.204795  26.35282  27.58434  0.0712
At most 3  0.093151  11.24459  21.13162  0.6229
At most 4  0.054067  6.392092  14.26460  0.5634
At most 5 *  0.036849  4.317659  3.841466  0.0377

Max-eigenvalue test indicates 2 cointegrating eqn(s) at the 0.05 level
 * denotes rejection of the hypothesis at the 0.05 level
 **MacKinnon-Haug-Michelis (1999) p-values 

5.1  VECM Results
The VECM model long-run and ECT estimates 
are presented in Table 5. The results 
indicate that both financial depth (M2/
GDP) and financial efficiency (PSCR/GDP) 
exert a significant impact on economic 
growth (RGDP). These results are similar 
to the findings of Johannes (2011), and 
Puatwoe and Piabuo (2017) who all found a 
positive and significant impact of financial 
development on economic growth. To note is 
that financial depth is positively associated 
with economic growth while private sector 
credit is unexpectedly negatively associated 
with economic growth. The results suggest 
that increasing the ratio of money supply 

to GDP generates a positive impact on the 
country’s GDP. On the other hand, an increase 
in the ratio of private sector credit to GDP 
generates a negative impact. However, it 
should be noted that the negative impact 
generated in the GDP does not exceed the 
unit increase in the explanatory variable.  
Other variables such as the trade openness 
(TO) and the consumer price index (CPI) 
reveal a positive impact while the exchange 
rate (Exch) indicate that a negative impact 
is generated. The error correction term 
-0.072 is statistically significant from zero, 
implying that 7% of disequilibrium in the 
long-run relationship was corrected in the 
following period. 
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Table 5: Cointegrating Coefficients and 
ECT 

Variable(s) Coefficient 
(t-statistic)

LogRGDP 1.000
LogCPI 0.000 
LogTO  0.542 (8.431)
LogM2/GDP(Depth) 0.005 (3.275)
LogExch   -0.405 (-11.340)
LogPSCR -0.095 (-6.285)
Constant -8.873
Error Correction -0.072 (-2.773)

 
5.2 SVAR(p)

Contemporaneous Restrictions and 
Stability Test
To evaluate the effect of financial 
sector development   on the selected 
macroeconomic variables, the study 
proceeded to perform the SVAR(p). Since 
SVAR imposes restrictions based on order 
as suggested by economic theory, the 
study assumed that financial development 
variables (financial depth and private sector 
credit) come first while the macroeconomic 
variables (gdp, cpi, trade-openness and 
exchange rate) come in second.  In this 
recursive identification, the SVAR model 
with lag length p=5 and endogenous variables 
k=6, the study calculated the number of 
short-run constraints using k(k-1)/2 allowing 
21 short-run constraints to be imposed on 
the SVAR(5). The lag length 5 is as indicated 
by the AIC and HQ information criteria as 
already discussed. Before discussing the 
SVAR model’s major outputs, the stability 
of the model was tested using the inverse 
roots of the AR characteristic polynomial 
test and the results are shown in Figure 3. 
From the figure, there are no roots lying 
outside the unit circle, proving the stability 
of the model. Moreover, the presence of at 
least 2 cointegrating equations (Table 4), 
SVAR(5) is reliable.  

Figure 3:  Inverse Roots AR Characteristic 
Polynomial

Impulse Response Functions 
The short-run impact of financial 
development on the selected 
macroeconomic variables is presented on 
Figure 4 and 5. This was done by generating 
the Impulse Response Functions (IRF) of 
the SVAR that show how the endogenous 
variables in the model interact, displaying 
how they respond to a structural shock of 
a selected variable in the model. Figure 4 
presents the response of GDP, CPI, Trade-
Openness and exchange rate on innovation 
in financial sector efficiency (private sector 
credit) while Figure 5 presents the response 
of the same macroeconomic variables on 
innovation in financial sector depth (M2/
GDP).  

From the IRF shown by Figure 4, we 
note a positive reaction of both GDP and 
inflation to a shock in private sector credit 
over the period while trade openness and 
exchange rate displays some negative 
reactions. Specifically, a one standard 
deviation positive shock in private sector 
credit initially results in a significant 
increase in GDP and a slowdown after the 
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first 15 periods, but remaining positive 
throughout the period; a stable significant 
relationship is noted until period 27. The 
response by inflation starts with a volatile 
reaction, thereafter an increase and 
remaining positive throughout the period. 
Both reactions are expected, private 
sector credit, hence financial efficiency, 
contributes positively to economic growth, 

but up to a certain period. Again, with the 
monetary policy interest rate transmission 
channel of the country, a positive shock in 
private sector credit is expected to have a 
positive effect on inflation. Although trade 
openness initially has a positive response to 
a one standard deviation positive shock in 
private sector credit, after period 5, it falls 
to a negative reaction.  

Figure 4: Impulse Response Function; response to shock in PSCR

With regards to financial depth, Figure 5 
presents the IRF of the macroeconomic 
variables to a shock in financial depth. 
To note is the positive response of GDP to 
one standards deviation positive shock in 
financial depth throughout the period. There 
is an initial increase in GDP in response to 
innovation in standard deviation in financial 
depth and a decrease in period 15, remaining 
constantly low and positive throughout the 

period. Though the economic growth response 
is insignificant in this study, it is consistent 
with Sahay et al (2015) who found returns 
on growth due to financial development.  
On the other hand, inflation initially 
decreases and gives a negative response 
to one standard deviation positive shock in 
financial depth up to period 7. Thereafter, 
inflation shows a somewhat stable reaction, 
rising to a small positive reaction and then 
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a small negative reaction throughout the 
period. This finding is in line with Zaman, 
Ikram and Ahmed (2011) who also found 
an initial negative reaction of inflation to a 
positive shock in financial depth. Notably, 
both responses of GDP and inflation are 
insignificant throughout the period. Trade 
openness responds with an initial decline in 
the negative and the response is significant 

between period 2 and 8. A positive response, 
though insignificant is seen after period 
12, dying out thereafter. To note is that, a 
positive shock in both financial development 
measures, results in insignificant response of 
inflation suggesting an ineffective monetary 
policy, as also found in Ndzinisa (2019) that, 
in Eswatini, monetary policy is not effective 
in financial innovation.  

Figure 5: Impulse Response Function; response to shocks in M2/GDP

Variance Decomposition
According to variance decomposition in 
Annex 1, paying more attention on the 
financial development variables, variance 
in GDP can be explained by PSCR (financial 
efficiency) with 36 per cent in quarter 12; 
this is more than the 2 per cent explained 
by financial depth. These results imply the 
country’s monetary policy transmission 

channel that moves through bank lending to 
economic growth, showing how innovation/
development in financial efficiency largely 
impact on GDP. While development in the 
financial depth space impacts economic 
growth with a lower effect. With regards to 
inflation, the results show that both PSCR 
and Depth explain the variance in inflation 
by about 2 per cent altogether. This implies 
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less effect of financial development to 
inflation in the country. Specifically, PSCR 
explains 1.6 percent of the variance in 
inflation in quarter 12, implying a less 
effective monetary policy credit channel 
on inflation in the country. These results 
are consistent with Zaman et al (2010) who 
found that in Pakistan in the study, the 
variance in inflation is explained by private 
sector credit more than it is explained by 
financial depth. Also, the variance in trade 
openness can be explained by 5 per cent in 
PSCR and by 3 per cent in financial depth in 
the twelfth quarter. 

6.0   CONCLUSION AND POLICY 
RECOMMENDATIONS

In economic discussions, while financial 
development has been raised as another 
vehicle for economic development, 
especially in African countries, concerns 
for macroeconomic effects have also been 
raised.  Therefore, while financial sector 
development can drive the economy, the 
undermining of the stability of macroeconomic 
variables is a concern; establishing the 
stability of macroeconomic variables 
is     key in setting countries’ landscape for 
economic growth. This paper studies the 
impact of financial systems development 
on the stability of macroeconomic variables 
in Eswatini.   In this paper, financial 
systems development focused on financial 
institutions (banks), mostly on financial 
depth and financial efficiency. Specifically, 
the study used the ratio of money supply 
(M2) to GDP as a measure for financial 
depth and private sector credit (PSCR) as 
a measure for financial sector efficiency. 
For macroeconomic variables, this paper 
used GDP, Inflation, trade-openness and 
exchange rate as a control variable. The 
paper followed two approaches; through 
the Johansen cointegrating test, the paper 
determined the existence of a long-run 
relationship between economic growth and 
the financial development variables. The 
error correction term was also determined 

by estimating the VECM. The paper then 
estimated the impact of the financial 
development on the macroeconomic 
variables by estimating the structural vector 
auto-regression (SVAR) model to generate 
impulse response functions to show how the 
variables interact. 

In summary, results of the Johansen 
Cointegration test showed the existence of 
at least 1 cointegrating equations between 
GDP, CPI, DEPTH, PSCR, TO and EXCH. From 
the VECM model results, the study concludes 
that 7 per cent of disequilibrium in the long-
run relationship is corrected in the following 
period. In terms of the long-run relationship 
established, financial efficiency (PSCR) has 
a significant negative long-run relationship 
while the financial depth has a significant 
positive long-run relationship with economic 
growth. The negative result implies that 
an increase private sector credit deters 
economic growth in the long-run, as found 
by Hammad et al (2016), that if private 
sector credit is left unchecked, it may bring 
a negative effect on the performance of the 
economy. 

With regards to the impulse response 
function (IRF) from the SVAR model, the 
study underscores that, financial depth 
(M2/GDP) affects GDP positively throughout 
the period, and inflation negatively keeping 
closer to zero throughout the period.  This 
finding is the same as Zaman, Ikram and 
Ahmed (2011) who also found an initial 
negative reaction of inflation to a positive 
shock in financial depth. The results 
partially meet the theoretical expectation 
that, when M2/GDP increases as a result of 
reduced interest rates, GDP and inflation 
are expected to increase. The negative 
response from inflation suggests that, the 
monetary policy in Eswatini is not effective 
in containing inflation, as found by Ndzinisa 
(2019), that monetary policy in Eswatini 
is not effective in the space of financial 
innovation. Also, the insignificant response 
of inflation to a positive shock in innovation 
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of both financial depth and financial 
efficiency, again, monetary policy aimed at 
stabilizing inflation may not be so effective 
as the financial sector develops. This could 
affect the stability of this macroeconomic 
variable if not addressed. In this study, 
innovation in both financial efficiency and 
depth attract a positive response from 
economic growth, as confirmed by Sahay 
et al (2015) who found marginal returns to 
growth from added financial development, 
though diminishing at higher levels of further 
innovations. The significant response of 
GDP suggests an effective monetary policy 
in supporting economic growth emanating 
from innovation in the financial sector’s 
ability to provide financial services. On 
the other hand, the insignificant response 
to a positive shock in financial depth M2/
GDP suggests that monetary policy is not 
effective in promoting growth in Eswatini 
derived from deepening of the financial 
sector. This echoes the findings of Ma and Lin 
(2016) who found that as financial system 
develops, the effectiveness of monetary 
policy declines and Effiong et al (2017) 

who found a weak relationship between 
monetary policy effectiveness in Africa and 
financial development.

The results from this study give information 
that, in Eswatini, while macroeconomic 
variables’ reaction to a financial systems 
development is generally positive, their 
insignificance calls for a bigger attention 
to policy making, as financial systems 
develop. The financial sector still has room 
for development in the country, while this 
development is supported, policy makers 
need to ensure stability of GDP and inflation, 
especially in the initiation stages of innovation 
in the financial sector. In particular, with its 
mandate to ensure inflation stability in the 
country, the Central Bank should continue 
to monitor any innovation in the financial 
sector and continuously screen the stability 
of the major macroeconomic variables. The 
Bank can consider developing a financial 
development index as a tool to monitor 
the sector and possibly include it in their 
monetary policy model.   
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                Exchange Rate Volatility and 
Economic Growth in Eswatini

Thandeka Simelane10

Abstract

The study seeks to determine the 
effect of exchange rate volatility on 
economic growth in Eswatini using a 
Generalized Autoregressive Conditional 
Heteroskedasticity (GARCH) model for 
annual data spanning from 1990 to 2020. 
The results of the study indicate a mixture 
of results being a negative and significant 
relationship between the real exchange 
rate and economic growth, a positive 
and insignificant relationship between 
exchange rate volatility and economic 
growth and a negative and significant 
relationship between economic growth and 
Reserves. Furthermore, we note a positive 
but insignificant relationship between 
economic growth and inflation whilst there 
is a negative yet significant relationship 
between Foreign Direct Investment and 
economic growth.

Key Words: Exchange Rate Volatility, 
Economic Growth, Eswatini.
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1.0  INTRODUCTION

Exchange rate volatility can be defined as 
sporadic movements in the exchange rate, 
whilst economic growth can be defined as 
an increase in the domestic production of 
economic goods and services, compared 
from one period of time to another. The 
dynamics of the exchange rate volatility, 
more especially with major trading 
partners, has had an effect on the dynamics 
of economic growth in all countries around 
the world, recently (Barguellil et al (2018), 
Alagidede et al (2017), katusiime et al 
(2016)).  This has been brought about 
by the fall of the Bretton woods system 
in the early 1970’s, which paved a way 
for exchange rate determination by free 
markets.  Increasing globalization, financial 
liberalization policies and recurring 
economic crisis have fueled the debate on 
the effect of exchange rate volatility on 
economic growth as asserted by Katusiime 
et al. (2015). 

Negligible exchange rate volatility is one 
of the indicators of an economy’s financial 
and price stability. On the other hand, 
excessive exchange rate fluctuation has the 
tendency to increase uncertainty about the 
domestic economy, which can adversely 
affect economic development by increasing 
business uncertainty, deteriorating 
competitiveness, lowering productivity 
and profits as well as increasing domestic 
prices. Aghion et al(2009) asserts that 
managing exchange rate volatility is crucial 
for developing economies whose financial 
systems are characterized by under-
developed, yet fragile financial systems 
and are highly vulnerable to external 
shocks.  The Kingdom of Eswatini cannot 
be excluded from this debate as it is a 
small yet developing economy and is highly 
susceptible to external shocks due to its 
small size and its fixed exchange rate policy 
by virtue of being a member of the Common 
Monetary Area (CMA), hence the study.
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The purpose of the study is therefore 
to determine the effects of exchange 
rate volatility on economic growth for 
the Kingdom of Eswatini. The study is 
structured as follows; chapter 2 discusses 
exchange rate and economic growth trends 
in Eswatini, chapter 3 discusses existing 
literature on exchange rate volatility and 
economic growth, chapter 4 discusses the 
methodology employed and data used for 
the study, while chapter 5 discusses the 
results and finally chapter 6 discusses the 
results and recommendations.

2.0  STYLIZED FACTS

Real Gross Domestic Product (RGDP) 
growth has been on a downward trajectory 
since the early 1990’s in Eswatini (see 
Figure 1). This was partly due to the 
gaining of independence of the Republic 
of South Africa from the apartheid regime, 
which paved a way for the dismantling of 

sanctions imposed due to the apartheid 
regime, thus opening up South Africa as 
a preferred trading partner due to its 
capacity. Figure 1 above illustrates a 
significant reduction in GDP growth from 
the year 1998 to the year 2001, coinciding 
with the Rand crisis. An improvement in 
GDP growth was observed during the 
following years from the year 2002 to 
the year 2006. However, Eswatini was not 
spared from the negative ramifications of 
the Global Financial Crisis (GFC) of the 
year 2007 /8, which had a negative impact 
in growth prospects. Further declining 
GDP growth rates in the years 2012 to 
current, are a combination of negative 
effects of the drought season experienced 
in the year 2015/16, fiscal issues due to 
increasing public debt and declining SACU 
Receipts, and most recently the negative 
impact of COVID-19 caused by limited 
movements and economic activity due to 
imposed worldwide lockdowns. 

Figure 1: Exchange Rate and Economic Growth Trends in Eswatini 
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The exchange rate (AP Exchange Rate) 
between Eswatini and the United States of 
America (USA) has also seen the Lilangeni 
currency depreciating over the years since 
the early 1990’s. One of the main reasons 

for the depreciation of the Rand can be 
attributed to the 1-to-1 peg (fixed exchange 
rate regime) between the South African 
Rand and the Lilangeni as prescribed by the 
Common Monetary Area (CMA) Agreement 
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which was initially formalized in 1974 as 
the Rand Monetary Agreement and later 
changed to the CMA under re-negotiated 
terms. Developments in the South African 
economy, being the big brother economy, 
have an impact on the exchange rate by 
virtue of being in the peg and the fact 
that South Africa is Swaine’s major trading 
partner (more than 60% in bilateral trade 
activities). Besides importing or exporting 
goods and services with South Africa, the 
Kingdom of Eswatini also imports South 
Africa’s negative and positive shocks, which 
amongst other things, includes exchange 
rate volatility.  

From Figure 1, we note a steady but 
worsening strength of the Lilangeni/ Dollar 
exchange rate from the year 1990, reaching 
its peak in the year 2001 at 10.45E/$, 
coinciding with the Rand crisis of the year 
2001. A slight appreciation was observed 
in the year 2002 to 2004 and then the 
exchange rate proceeded on an upward 
trajectory(depreciation) from the year 
2005, while exhibiting a slight improvement 
in the year 2010 and 2011 and more 
depreciation thereafter. The current era of 
COVID-19 which began in the first quarter 
of the year 2020 saw a drastic depreciation 
of the exchange rate recording 16.48E/$ 
(average period) from 14.45 E/$ recorded 
in 2019(AP). The impact of COVID-19 
worsened the strength of the Lilangeni 
against developed economies.

3.0  LITERATURE REVIEW

Exchange rate volatility in economies has 
been widely documented by Authors such as 
Mark (1995) and Mark & Sul (2001) who found 
evidence that exchange rates co-move with 
macroeconomic fundamentals over long 
horizons. Other literature by Corte, Sarno 
& Tsiakas (2009) assert that exchange rates 
are unpredictable in the short run.  In that 
light, exchange rate volatility has been 
one of the most important elements to 

consider in the exchange rate dynamics of 
an economy. 

In a sample of 95 developing economies, 
Dollar (1992) found a negative relationship 
between the exchange rate volatility and 
economic growth. These results were also 
supported by Bosworth, Collins, and Chen 
(1995) who found that growth is reduced by 
real exchange rate volatility by lowering total 
factor productivity while Obstfeld & Rogoff 
(1998) posit that significant fluctuations in 
exchange rates can negatively affect the 
domestic economy. It has been argued that 
empirical literature provides mixed results 
on the effect of exchange rate volatility on 
economic growth, however, some studies 
have come out clear on that an increase in 
exchange rate volatility reduces economic 
growth (Arratibel et al.,2011, Boar, 2010; 
Schnabl 2008, 2009).

Barguellil, Ben-Salha and Zmami (2018) 
examined the impact of exchange rate 
volatility on economic  based on a sample 
of 45 developing and emerging market 
economies using the difference and system 
of generalized estimators for the period 
1985-2015. They established that nominal 
exchange rate volatility has a negative 
impact on economic growth and the impact 
of exchange rate volatility depends on 
financial openness and exchange rate 
regime. They further found that volatility 
of the exchange rate is more harmful when 
countries adopt a flexible exchange rate 
regime and are more financially open.
It is worth noting that the effects of 
exchange rate volatility in an economy 
varies depending on the exchange rate 
regime adopted in that economy. For 
instance, there are authors who have 
found that a flexible exchange rate regime 
allows the domestic economy to adjust to 
volatile real shocks with minimum output 
losses (Edwards and Levy Yeyati, 2005, 
Friedman,1953 and Hoffmann, 2007) while a 
fixed exchange rate regime can be conducive 
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to macroeconomic stability, thus promoting 
international trade and investment and 
by extension economic growth (Frankel 
and Rose, 2002). On the on the hand, 
Obstfeld and Rogoff (1995) argue that a 
fixed exchange rate regime encourages 
protectionist and noncompetitive behavior. 
Fixed exchange rate regimes may encourage 
speculative capital flows, moral hazards and 
overinvestment in the domestic economy 
because of implicit or explicit guarantee 
of stable exchange rates. This has the 
negative impact of encouraging economic 
agents to totally disregard exchange rate 
risks (Schnabl, 2009).

Other studies have also established that 
excessive exchange rate volatility may deter 
or delay investments (Goldberg and Kolstad, 
1994). In addition, studies by Aghion et al. 
(2009) and Arratibel et al. (2011) provide 
evidence that exchange rate volatility 
has a negative impact on investment.  A 
reduction in international trade due to an 
increase in exchange rate volatility may 
encourage market participants to direct 
their resources to less risky economic 
activities (Clark, 1973).

In Africa, there is limited evidence for 
the effects of exchange rate volatility on 
economic growth and the existing literature 
has mixed findings.  One such study, by 
Adewuyi and Akpokodje (2013), examined 
the effects of exchange rate volatility 
on macroeconomic activity in African 
countries and established that exchange 
rate volatility has a significant positive 
effect on economic growth with differences 
in the impact of exchange rate volatility 
across country groups. Other studies in the 
African context include but are not limited 
to a study by Kasekende, et. al (2004), who 
found that Uganda’s growth trajectory is 
sensitive to exchange rate volatility and 
global economic developments.

4.0 DATA AND METHODOLOGY 

4.1 Data

4.1.1 Data Analysis 
The study makes use of annual data for 
Real Gross Domestic Product (RGDP_GR) 
growth, the Real Exchange Rate Volatility 
(RER_V), Foreign Direct Investment (FDI) 
as a percentage of GDP, Reserves and the 
Interest Rate (INT). The data spans from 
the year 1990 to 2020 and is sourced from 
the Central Bank of Eswatini (CBE) and the 
Central Statistics Office.

The exchange rate, which for the purposes 
of this study, can be defined as the amount 
of Emalangeni(E) required to exchange one 
(1) US dollar (US$). The US dollar is used 
as foreign currency relative to the Lilangeni 
(Eswatini currency) in this study because the 
US dollar (US$) is a major currency which 
to some extent, can be used as a proxy for 
the currency of the rest of the world. To 
capture the effects of inflation differentials 
and hence provide a robust measurement of 
the price of foreign currency in real terms, 
the study uses the real exchange rate (RER) 
variable which is constructed as follows;
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Where RER is the real exchange rate, NER 
is the nominal exchange rate,  CPIUS is 
the Consumer Price Index for the United 
States of America (US) and  CPIES is the 
Consumer price Index for the Kingdom 
of Eswatini. Therefore, we note that 
an increase (decrease) in RER implies a 
depreciation(appreciation) of the Lilangeni 
currency.

The study further employs the concept of 
conditional volatility on the real exchange 
rate as measured by the GARCH model 
developed Bollerslev (1986) to obtain 
exchange rate volatility. 
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This measure of volatility has been widely 
adopted by many studies by the use of the 
GARCH conditional variance based on the 
equations below;
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  denote the real 
exchange rate and conditional variance, 
respectively.

4.1.2 Stationarity and ARCH test
To check for the presence of unit roots, 
the study employs Augmented Dickey Fuller 
(ADF) and Phillips-Perron (PP) tests at 1 per 
cent, 5 per cent and 10 per cent level of 
significance and the following results were 
obtained;

Table 1: Stationarity Test Results

Variable Philips-Perron Augmented Dickey-Fuller

With 
Constant

With Constant 
and Trend

With 
Constant

With Constant 
and Trend

Order of 
Integration

REAL EXCHANGE 
RATE

-0.7341 -1.8932 -0.5974 -2.2910 I (1)

RGDP GROWTH -4.9746*** -5.2472*** -4.9525*** -5.2472*** I (0)
FDI_GDP -4.8740*** -7.3407*** -4.8811*** -6.1843*** I (0)
RESERVES -1.4035 -1.3891 -1.3085 -4.5848 I (1)
INTEREST RATES -1.3071 -2.7043 -1.2743 -2.8340 I (1)

*,**,*** represents a stationary variable at 10%, 5% and 1% level of significance

Furthermore, the ARCH effect test 
demonstrates the presence of ARCH effects 
in the real exchange rate volatility(rer_vol) 
at 5 per cent level of significance, justifying 
the use of the Generalized Autoregressive 
Conditional Heteroscedasticity (GARCH) as 
shown below.

Table 2: ARCH Test Results

F-statistic 32.50093 Prob. F 
(1,27) 

0.0000

Obs*R-
squared 

15.84054 PROB. 
CHI-
SQUARE 
(1)

0.0001

4.2  The Empirical Model of the Exchange 
Rate
To estimate the effects of exchange rate 
volatility on economic growth, the study 
adopts the Mundell-Fleming IS- LM model 
approach as proposed by Kandil (2004) and 

Yuqub (2010). This is a demand determined 
model which captures the broad sectors 
of the economy and the dynamics of the 
exchange rate through the external sector 
as it affects other sectors of the domestic 
economy. We therefore have the following 
equation;

𝐺𝐺𝐺𝐺𝐺𝐺 =  𝛼𝛼0 + 𝛼𝛼1𝑅𝑅𝑅𝑅𝑅𝑅𝑉𝑉𝑉𝑉𝑉𝑉 + 𝛼𝛼2𝐹𝐹𝐺𝐺𝐹𝐹 + 𝛼𝛼3𝑅𝑅𝑅𝑅𝑅𝑅 
+𝛼𝛼4𝑅𝑅𝑅𝑅𝑅𝑅 + 𝑢𝑢𝑡𝑡     (5) 
 

𝐺𝐺𝐺𝐺𝐺𝐺 = 𝑓𝑓(𝑅𝑅𝑅𝑅𝑅𝑅_𝑉𝑉𝑉𝑉𝑉𝑉, 𝐹𝐹𝐺𝐺𝐹𝐹, 𝑅𝑅𝑅𝑅𝑅𝑅, 𝑅𝑅𝑅𝑅𝑅𝑅, )        (4) 

 

𝑦𝑦𝑡𝑡 = ∑ ∅𝑖𝑖𝑦𝑦𝑡𝑡−𝑖𝑖
𝑝𝑝
𝑖𝑖=1 + 𝜀𝜀𝑡𝑡; 𝑖𝑖 = 1, … , 𝑝𝑝                          (6) 

𝜀𝜀𝑡𝑡 = 𝑣𝑣𝑡𝑡(𝛼𝛼0 + ∑ 𝛼𝛼𝑖𝑖𝜀𝜀𝑡𝑡−𝑖𝑖
2𝑞𝑞

𝑖𝑖=1 + ∑ 𝛽𝛽𝑗𝑗ℎ𝑡𝑡−𝑗𝑗
𝑝𝑝
𝑗𝑗=1 )0.5       (7) 

ℎ𝑡𝑡 = 𝛼𝛼0 + ∑ 𝛼𝛼𝑖𝑖𝜀𝜀𝑡𝑡−𝑖𝑖
2𝑞𝑞

𝑖𝑖=1 + ∑ 𝛽𝛽𝑗𝑗ℎ𝑡𝑡−𝑗𝑗
𝑝𝑝
𝑖𝑖=1        (8) 

 

Where GDP is the Real Gross Domestic 
Product growth: RER_VOL is the exchange 
rate volatility: FDI is the Foreign Direct 
Investments: RER is the real exchange rate 
and RES is the External Reserve. As a linear 
function, equation (4) is as follows;

𝐺𝐺𝐺𝐺𝐺𝐺 =  𝛼𝛼0 + 𝛼𝛼1𝑅𝑅𝑅𝑅𝑅𝑅𝑉𝑉𝑉𝑉𝑉𝑉 + 𝛼𝛼2𝐹𝐹𝐺𝐺𝐹𝐹 + 𝛼𝛼3𝑅𝑅𝑅𝑅𝑅𝑅 
+𝛼𝛼4𝑅𝑅𝑅𝑅𝑅𝑅 + 𝑢𝑢𝑡𝑡     (5) 
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The model is estimated using the General 
Autoregressive Conditional Heteroskedasticity 
(GARCH) framework. This model stems 
from the work of Engel (1982) where 
the use of Autoregressive Conditional 
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Heteroscedasticity models (ARCH) 
model was used to explain the effects of 
previous error terms to the conditional 
variance of the current term. The 
Generalized Autoregressive Conditional 
Heteroskedasticity (GARCH) model is an 
extension of the ARCH model by Bollerslev 
(1986) which allows for the conditional 
variance to depend on past information (i.e. 
previous error terms and previous conditional 
variance). The GARCH model therefore 
addresses problems associated with 
volatility clustering and heteroscedasticity, 
which are characteristics of financial time 
series data. 

The GARCH (1,1) model can be specified 
using the following equations;
  

   ∑       
 
                  (6) 

     (   ∑       
  

    ∑       
 
   )   (7) 

      ∑       
  

    ∑       
 
        (8) 

 Where we have the mean equation (6) with   
Yt being the dependent variable (economic 
growth in our case) and Yt-i  is a vector of 

exogenous variables (RER_VOL, INFLATION, 
INT AND RES).  Equation (8) represents the 
variance equation, where   is the conditional 
variance of the mean equation and   of the 
GARCH process is the conditional variance 
of the mean equation. 

5.0  EMPIRICAL RESULTS OF THE GARCH 
(1,1) MODEL

The regression results of the Eswatini 
economy in Table 3 above indicate a 
mixture of results, with some variables 
partially conforming to apriori expectation. 
In the analysis of the coefficients of the 
variables in the mean equation, we find 
a negative and significant relationship 
between the real exchange rate (RER) and 
economic growth (rdp_gr) as expected, 
a positive and insignificant relationship 
between exchange rate volatility and 
economic growth, a negative and significant 
relationship between economic growth and 
Reserves. Furthermore, we note a positive 
but insignificant relationship between 
economic growth and inflation whilst there 
is a negative yet significant relationship 
between Foreign Direct Investment and 
economic growth (the opposite is expected).

TABLE 3: Summary of GARCH Results 

MEAN EQUATION COEFFICIENT STANDARD ERROR PROB.

C 0.026684 0.012213 0.0289
RER -0.016636 0.004764 0.0005
RER_VOL 0.012920 0.005226 0.0134
RESERVES -0.007398 0.001975 0.0002
INFLATION 0.263799 0.189926 0.1648
FDI_GDP -0.276644 0.105554 0.0088

VARIANCE EQUATION COEFFICIENT STANDARD ERROR PROB.
C 1.50E-06 2.57E-05 0.9536
RESID(-1)^2 -0.211536 0.639088 0.7406
GARCH(-1) 1.109608 1.379654 0.4212
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The results of the study are in conformity 
with studies by Cerra et al (2009), Furceri 
and Zdzienicka (2009) and Dickson (2009) 
that affirm that exchange rate volatility can 
possibly affect growth either positively or 
negatively, even though they are statistically 
insignificant in explaining the dependent 
variable. We can therefore conclude that 

a 1 per cent increase in exchange rate 
volatility will lead to a 0.012920 per cent 
decrease in economic growth, albeit against 
economic theory. The Durbin Watson (DW) 
test statistic (d*) shows the absence of 
first order serial correlation between the 
error terms. From the results, d* is equal to 
2.651267> 2 for Eswatini.

6.0  CONCLUSION 

The study determines the effect of exchange 
rate volatility on economic growth in Eswatini 
for the period 1990 to 2020. The study finds 
a mixture of results, some in contradiction 
with economic theory. The results of the 
study indicate a positive and insignificant 
relationship between exchange rate 
volatility and economic growth in Eswatini. 
A possible explanation for this negative 
and insignificant relationship between 

the exchange rate volatility and economic 
growth could be that the exchange rate is 
not volatile enough to influence economic 
growth in Eswatini. This could be explained 
by the 1-to-1 peg between the Lilangeni and 
the Rand, which contributes to the stability 
of the Lilangeni since the Rand exchange 
rate is more market determined than the 
Lilangeni. 
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The Interest Rate Pass-Through in 
Eswatini

Sive Kunene11

Abstract

The main purpose for the study was to 
determine the interest rate pass-through 
to commercial banks’ retail rates in 
Eswatini. The paper used monthly data 
from 2010M01 to 2020M12 and employed 
the use of an ARDL. The paper only focused 
on transmission to deposit rates and the 
T-bill rate. The pass-through to the average 
lending rate and the interbank rate were 
not considered due to lack of data.  Overall, 
the results revealed an incomplete pass 
through both in the short-run and the long-
run. In the long-run the pass-through was 
0.67 (p<0.01) for the 6 months, 0.89 (<0.01) 
for the 12 months deposit rate and 0.70 
(p<0.01) for the T-bill rate. In the short-
run the pass through was 0.54 (p<0.01) for 
the 3 months deposit rate, 0.55 (P<0.01) 
for the 6 months, 0.65 (p<0.01) for the 
12 months deposit rate and 0.01 (p<0.01) 
for the T-bill rate.  The mean adjusted lag 
was 2.05 months, 2.69 months and 5.03 
months for the 6 months deposit rate, 12 
months deposit rate and the T-bill rate, 
respectively. The study recommends that 
data on average lending rate be collected 
since the Bank relies largely on the interest 
rate channel so that the efficiency of the 
market can be easily measured. The study 
also recommends that efforts to develop 
capital markets be expedited which in turn 
will improve the efficiency of the market 
system.   

8Sive Kunene is an Economist in the Economic Policy 
Research and Statistics Department at the Central 
Bank of Eswatini. Email: SiveK@centralbank.org.sz

Key words: Interest rate pass-through, 
monetary policy, ARDL 

1.0  INTRODUCTION 

The pass-through of the policy rate to other 
interest rates is an important subject matter 
because it measures the effectiveness of 
monetary policy to control inflation and 
stabilize the economy (Becker, Osborn & 
Yildirim, 2012). The most popular channel 
through which monetary policy actions 
are transmitted to the wider economy is 
through interest rates (Taylor, 1995). This 
is known as the interest rate channel of 
monetary policy transmission mechanism 
(MPTM).  This channel is said to be 
effective when changes in monetary policy 
actions can affect other interest rates 
(Sheefeni, 2013 and Fuertes & Heffernan, 
2009), which in turn influences aggregate 
demand, investment and eventually, 
output (Xu & Chen, 2012). The strength 
of the interest rate pass-through varies 
across countries (Gigineishvili, 2011) and 
effective monetary policy requires a high 
degree of pass-through of key monetary 
policy changes to money market rates 
(Bache & Barnhardsen, 2009 and Becke, 
Osborn & Yildirim, 2012).  By controlling 
changes in the central bank’s key policy 
rate, the central bank influences short-
term money market rates and thereby 
long-term market rate. 

Bulus (2010) states that interest rates 
sometimes fluctuate erratically, and this 
is of great concern to monetary policy 
authorities. Central banks therefore are 
keen on eliminating this volatility (Bache 
and Barnhardsen, 2009).  Misati, Nyamongo 
and Kamau (2011) assert that having 
insight on the interest rate pass-through is 
critical for central banks as it helps guide 
their policy decisions. It offers the central 
bank a general idea on when a particular 
policy decision is expected to filter through 
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and have an effect on the real economy 
(Sheefeni, 2013). Such information helps 
monetary policy authorities to take timely 
policy decisions in their pursuit of price 
and economic stability mandates (Misati, 
Nyamongo and Kamau, 2011). 

There are different channels through 
which central banks can influence the 
real economy; however, this study will 
limit itself to the interest rate channel.  
The interest rate channel focuses on how 
changes in central bank’s policy rate affects 
commercial interest rates. Changes in 

central bank’s policy rate are transmitted 
to lending and deposit rates, thus affecting 
the consumption and savings decisions of 
individuals and firms, and hence aggregate 
demand and inflation (Acosta-Ormaechea 
and Coble, 2014).

Figure 1 indicates that the selected 
interest rates for the study, namely; 3 
months, 6 months and 12 months deposit 
rates, and the T-bill rate relatively track 
the discount rate (policy rate) with minor 
deviations. The deposit rates closely track 
the discount compared to the T-bill rate.

Figure 1: Interest Rate Trends in Eswatini 
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Generally, previous work on the interest 
rate channel has been focused more on 
the effects of monetary policy actions on 
macroeconomic variables such as inflation 
and output, and Eswatini is no exception. 
Misati, Nyamongo and Kamau (2011) 
assert that when there is a disequilibrium 
in the economy as indicated by extreme 
inflationary or deflationary pressures, 
monetary policy authorities get confronted 
with the problem of not knowing when their 

policy decisions are likely to filter through 
to other interest rates and by extension 
influence output and inflation. There is 
therefore a need to empirically estimate 
the speed of adjustment from policy 
interest rate to other short-term interest 
rates in Eswatini and this forms the basis 
for this study. 

The study is limited by lack of data on 
average lending rate and interbank rate 
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hence it did not consider these variables. 
The only proxy for the average lending rate 
is the prime rate, which is the discount rate 
plus 3.5 per cent. The paper therefore only 
investigates the magnitude and speed of the 
pass-through process of the policy interest 
rate to the bank deposit rates and T-bills. 
The remainder of the paper is organized 
into 4 Sections. Section 2 presents on 
monetary policy and the banking sector 
in Eswatini whiles section 3 presents the 
literature review. The methodology is 
presented in section 4 whiles the results and 
discussion are presented in section 5, and 
the conclusion and policy recommendations 
are presented in section 6.
 
2.0  MONETARY POLICY IN ESWATINI 

2.1  Monetary Policy Framework in 
Eswatini
Monetary policy formulation in Eswatini is, 
to a large extent, influenced by the country’s 
membership to the Common Monetary Area 
(CMA), together with Lesotho, Namibia and 
South Africa. By being in the CMA, Eswatini 
purses a fixed exchange rate regime in 
which the Lilangeni is pegged on a one-to-
one basis to the South African Rand which 
freely floats with other major currencies. 
Keeping the exchange rate peg serves as an 
intermediate goal for monetary policy in 
Eswatini (Central Bank of Eswatini, 2017). 

Dlamini and Skosana (2016) found the 
existence of monetary policy transmissions 
in three channels in Eswatini, which are the 
interest rate, credit and asset price channels. 
The main monetary policy instrument for the 
CBE is the discount rate, which is the rate at 
which the Bank lends funds to commercial 
banks.  This rate is reviewed every two 
months in line with global, regional and 
domestic economic developments.  Other 
policy instruments include the liquidity 
requirement, the reserve requirement 
and open market operations.  In 2020 the 
Bank reintroduced the CBE bills programme 

whose sole purpose is to manage liquidity 
in the economy and therefore curb capital 
flight and inflationary pressures which may 
come from excess liquidity. The Bank also 
has a discretionary deposit facility that 
allows commercial banks to deposit short 
term funds (overnight to 1 month) with the 
CBE. Since interest rates offered on this 
facility can be varied, the deposit facility is 
also used as a policy instrument to influence 
liquidity conditions in the banking system 
and the extent of external capital flows.

2.2  The Banking Structure in Eswatini 
The structure of the retail banking market 
in Eswatini is oligopolistic (Eswatini 
Competition Commission, 2019). It 
comprises of four commercial banks 
and two building societies. Of the four 
commercials banks, three are subsidiaries 
of international banks whilst the fourth is 
state owned. An additional commercial 
bank was licensed in 2018; however, it is 
none operational yet. The banking sector 
has been stable over the review period and 
is open to new entrances. Worth noting 
is that the market share has been largely 
dominated by the three subsidiary banks; 
however, market shares have been fairly 
stable for all banks (Eswatini Competition 
Commission, 2019). 

3.0  LITERATURE REVIEW 

3.1  Theoretical Literature
There are several factors affecting interest 
rate adjustment. Some of these factors 
include information asymmetry, level of 
reliance of the financial institution on 
the central bank accommodating their 
liquidity needs, level of competition in the 
financial sector and the extent of financial 
development (Ayisi & Antwi-Asare, 2017 and   
Gregor, Melecky & Melecky, 2019). Ayisi 
and Antwi-Asare (2017) assert that these 
factors are country specific and they vary 
thus, affecting the smooth implementation 
of monetary policy differently.
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Fuertes and Heffernan (2009) cite tacit 
collusion between financial institutions, 
sunk/menu costs and dynamic price 
discrimination that relies on consumer 
habit or inertia as some of the factors 
responsible for the retail rates stickiness. 
Kharroubi and Zampoli (2016) assert that 
the level of interest pass-through can also 
be affected by monetary policy framework 
and institutions, such as central bank 
independence in that given country. 

3.2  Empirical Literature 
Fuertes, Heffernan and Kalotychou (2010) 
assert that a higher pass-through from the 
money market rate to bank retail rates 
and other interest rates indicate a more 
efficient banking system and an effective 
monetary policy. In the United Kingdom, 
Fuertes and Heffernan (2009) used an Error 
Correction Model (ECM) to determine the 
speed of adjustment of other interest rates 
to changes in the policy rate. The results 
revealed marked heterogeneity across 
financial institutions in the speed of retail 
rates adjustment to policy rate changes in 
the long-run. They found a higher long-run 
interest rate pass-through for unsecured 
personal loans and credit cards, providing 
evidence of the collateral effect. The long-
run pass through for the 90-days savings 
rate (higher tier) was also found to be 
higher and significantly exceeding that of 
mortgage rate, supporting the presence 
of a balance sheet effect. The results also 
revealed that the long-run pass-through 
tends to be complete for higher deposit 
level (higher tier) and the maturity (term 
effect).  Concluding their findings, Fuertes 
and Heffernan (2009) noted that the 
interest rate pass-through is staggered and 
often incomplete.  Some institutions move 
their rates quickly for certain products 
whilst others allow gaps to build up before 
changing their deposit or lending rates.

Sheefeni (2013) used an Autoregressive 
Distributed Lags (ARDL) model 
reparametrized as an ECM to determine the 

interest rate pass-through in Namibia. The 
results revealed that the impact of policy 
rate action on lending rates in the short-
run was incomplete ranging between 0 
and 0.14, indicating that interest rates are 
sticky. The long-run results also indicated 
an incomplete but higher pass-through 
ranging between 0.73 and 0.76. The results 
revealed that the speed of adjustment 
(error correction term) is moderate, 
ranging between 22.7 and 43.9 per cent. 
On the deposit rates, the results revealed 
an incomplete pass-through ranging from 
0.26 to 0.45 in the short-run. The long-
run results revealed pass-throughs ranging 
between 0.89 and 0.93. This indicates that 
even on deposits, interest rates in the long-
run are relatively less sticky than in the 
short-run. 

Cyrile and Yan (2010) used an ADRL 
approach to determine the interest 
rate pass-through in the Central African 
Economic and Monetary Community Area 
(CEMAC). The results revealed very low and 
incomplete pass-through from the policy 
rate to the deposit rate. The results also 
revealed the presence of interest rate cycle 
asymmetry.  They assert that the low and 
incomplete pass-through to the deposit rate 
can be explained by the excess reserves 
of commercial banks in the CEMAC, which 
makes it more difficult for the deposit 
rate to follow increasing movements in 
the policy rate. Cyprile and Yan (2010) also 
cited lack of competition and the very high 
concentration of commercial banks as other 
reasons for this feature.  On the retail rate, 
the results revealed a low pass-through in 
the short-run and a higher pass-through in 
the long-run. 

Matemilola, Noordin and Kamarudin (2018) 
used the momentum threshold auto-
regressive and asymmetric error correction 
models to determine the policy rate pass-
through in South Africa and Malaysia. The 
results revealed that commercial banks in 
the two countries adjust their lending rates 
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downward faster but the lending rates 
appear to be rigid upwards, supporting 
the customer reaction theory. The rigidity 
upwards is explained by the high competition 
in the banking industry in both South Africa 
and Malaysia.  For South Africa the results 
indicated a symmetric adjustment between 
the policy rate and the money market 
rate whilst a non-symmetric adjustment 
was found for Malaysia. Kleimeier and 
Sander (2006) reported a high degree of 
homogeneity in CMA bank lending market 
with an often fast and complete adjustment.  
However, on deposit markets the results 
were somewhat heterogeneous with varying 
levels of stickiness and adjustment.
 
In Ghana, Ayisi and Antwi-Asare (2017) also 
used an ARDL to examine the extent to 
which changes in the policy rate have an 
effect on other market interest rates. The 
market interest rates used included the 
91-day treasury bill rate, interbank rate, 
savings deposit rate, and lending rates. The 
study found that the long-run estimates 
were greater than one (unity) for all the 
retail rates whilst the speed of adjustment 
(error correction term) varied on the 
different instruments. The short-run results 
indicated that the pass-through is very low 
in Ghana.

Using an ARDL approach and the mean 
adjustment lag methods, Misati, Nyamongo 
and Kamau (2011) found an incomplete 
interest rate pass-through of the policy rate 
in Kenya in both the short and the long-
run. The study also showed that it takes 
approximately between 11 months to two 
years for policy interest rate to be fully 
transmitted to long-term rates.

Dube and Zhou (2014) used ARDL and FMLS 
models to investigate the degree of interest 
rate pass-through from repo to prime rate 
in South Africa. For the period prior to 
inflation targeting, April 1998 to January 
2000, both ARDL and FMLS found that the 

pass-through was complete. For the period 
February 2000 to January 2011, the results 
showed a pass-through which is close to 1, 
ranging from 0.90 to 0.97 in the long-run. 
In the short-run, the pass through was still 
high, ranging from 0.85 to 0.92. 

4.0   THEORETICAL FRAMEWORK AND 
METHODOLOGY 

The study follows Misati, Nyamongo and 
Kamau (2011) and Sheefeni (2013) in 
examining the interest rate pass-through 
to retail interest rates. Specifically, this 
study uses an autoregressive distributed 
lag (ARDL) model approach. The ARDL 
modeling was popularized by Pesaran and 
Pesaran (1997). This method comes with 
a number of advantages, one of which is 
that it can be used even if the variables 
are I(0) or I(1). Another advantage is that 
it can accommodate enough lags to ensure 
validity of the data generating process in 
a general-to-specific modeling approach. If 
the variables are cointegrated, this means 
that there exists an error-correction model 
(ECM) that integrates short-run dynamics 
with long-run ensuring no loss of long-run 
information. Finally, in using the ARDL, 
one avoids problems associated with non-
stationary data (Dube & Zhou, 2014). Dube 
& Zhou (2014), Sheefeni (2013) and De 
Bondt, Mjon and Valla (2005) assert that 
the interest rate pass-through model can be 
specified as follows; 

                                (1) 

 

                                   (2) 

 

                                          (3) 

 

Where BRt represent retail interest rate, 
the lending and deposit rates and are 
endogenously determined. These are the 
prices charged and paid by commercial 
banks, respectively.  MRt is the policy 
rate and is exogenous. β0 and β1 are 
the commercial banks’ mark and the 
interest rate pass-through in the long run, 
respectively. β1 takes the value of one if the 
interest rate pass-through is complete. 
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If β1 is less than one, it indicates an 
incomplete pass-through or sticky interest 
rates. Sticky interest rates are mostly 
attributed to less competitive markets 
together with high switching costs, menu 
costs and asymmetric information (Balazs 
& Macdonald, 2009 and Liu, Margaritis and 
Tourani-Rad, 2008). It is also possible for β1 

to be above one and record an overshooting 
pass-through, for this can occur when banks 
charge higher interest rates to offset higher 
risks resulting from asymmetric information 
rather reducing the supply of loans (De 
Bondt, 2005). In the case of deposits rates, 
the pass through may overshoot as banks 
try to attract more deposits and on the 
other hand as they try to increase their 
profits from loans in the case of downward 
movement of the policy rate.

The econometric technique to be used for 
estimating Equation 1 depends on the time 
series properties of the data.  The starting 
point is to test the variables for stationarity 
and if they are stationary at levels, 
Equation 1 is modelled using the ordinary 
least squares (OLS) technique.  If the data 
is non-stationary at levels and stationary 
after first differencing, the variables are 
tested for cointegration.

To estimate the long-run and short-run 
dynamics, equation 1 is transformed into an 
ARDL model reparametrized as an ECM (John 
& Pokhariyal, 2013 and Misati, Nyamongo & 
Kamau, 2011). The ARDL can be specified as 
follows;

                                (1) 

 

                                   (2) 

 

                                          (3) 

 

Following Hendry (1995), equation 2 
reparametrized as an ECM can be specified 
as follows; 

                                (1) 

 

                                   (2) 

 

                                          (3) 

 Where; α1 is the interest rate pass through 
in the short-term, β2  is the long-run interest 
rate pass-through whilst β3  is the speed of 
adjustment to the long-run value. β3  shows 
how fast a disequilibrium in the retail 
interest rate setting is corrected. From the 
foregoing information, the mean adjusted 
lag (MAL) can be calculated. The MAL shows 
the average time, in this case the number 
of months it will take to reach the long-run 
value. It measures the speed at which retail 
rates respond to movements in policy rates 
and can be calculated as 1-α1 /β3  (Doornik 
& Hendry, 1994 and Misati, Nyamongo and 
Kamau, 2011).

The study uses monthly data spanning 
from 2010M01 to 2020M12.  Five variables 
were selected, namely; the discount 
rate (Dr), 3 months (Deporate_3M), 6 
months  (Deporate_6M) and 12 months 
(Deporate_12M) deposit rates, and the 
T-bill rate. The data was sourced from the 
Central Bank of Eswatini.  

The trend analysis of the selected variables 
in Figure 2 indicate that the variables 
generally move in tandem and appear to be 
non-stationary at levels.  
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Figure 2: Trends Analysis of Selected Variables

Source: Central Bank of Eswatini

Both the ADF test and the Philips-Perron test 
results indicate that all the variables are 

non-stationary at levels and are integrated 
of order 1 as shown in Table 1.

Table 1: Stationarity Test Results
 
Variable ADF Test Order of 

Integration
PP Test Order of 

Integration
Discount rate -3.82*** I(1) -10.04*** I(1)
Deporate_3M -9.77*** I(1) -9.99*** I(1)
Deporate_6M -8.18*** I(1) -8.25*** I(1)
Deporate_12M -9.76*** I(1) -10.04*** I(1)
T-bill -10.21*** I(1) -10.25*** I(1)

Following the results of the presence of 
the unit root, the study went on to conduct 
the ARDL bounds test for cointegration 
and the results are presented in Table 2. 
For cointegration to exist the computed 
F-statistic should be higher than the 
F-statistic in the critical bounds. The results 
indicate the presence of cointegration 

between the discount rate and; the 6 
months deposit rate (P<0.01), 12 months 
deposit rate (P<0.05), and the T-bill rate 
(P<0.05).  The results for the discount rate 
and the 3 months deposit rate pair indicate 
that there is no cointegration hence only 
the short-run model was applied for this 
pair.   
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Table 2: ARDL Bound Test for Cointegration

Relationship Computed 
F-statistic 

10% Critical 
Bounds 

5% Critical 
Bounds

1% Critical 
Bounds

DR/Depo_3M 2.85

3.02-3.51 3.62-4.16 4.94-5.58
DR/Depo_6M 6.19
DR/DEPO_12M 4.56
DR/T-bill 9.24

The Granger causality results presented 
in Table 3 indicate the existence of 
bidirectional causality between the 
discount rate and the 3 months deposit rate 
(P<0.01), and the discount rate and the 6 

months deposit rate (p<0.01). The results 
also show a unidirectional causality from 
discount rate to the T-bill rate (p<0.01) and 
from 12 months deposit rate to the discount 
rate (p<0.01).

Table 3: Granger Causality Test 

Null Hypothesis F-Statistic Prob

DEPORATE_3M does not Granger Cause DR 6.71 0.00***
DR does not Granger Cause DEPORATE_3M 4.23 0.00***

DEPORATE_6M does not Granger Cause DR 2.24 0.02**
DR does not Granger Cause DEPORATE_6M 2.62 0.00***

DEPO_12M does not Granger Cause DR 5.51 0.00***
DR does not Granger Cause DEPO_12M 1.54 0.12

T_BILLS does not Granger Cause DR 1.03 0.43
DR does not Granger Cause T_BILLS 4.39 0.00***

5.0  REGRESSION RESULTS 

Table 1 presents some diagnostic test results 
for the models. The results indicate that 
the models are robust as they all passed the 
LM-test for serial correlation and the ARCH 
test for conditional heteroskedasticity.  
However, some of the models failed the 
Jarque-Bera for normality indicating that 
the residuals were not normally distributed 

which is common in time series models and 
given the long length of the series (132 
observations), this does not affect the 
robustness of the results (Dube & Zhou, 
2014).  The CUSUM and the CUSUM of 
Squares were within the 5 per cent bands 
indicating model stability in all the models 
as shown on Annex 1. 
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Table 4: Diagnostic Test Results 

Test F-static P-Value
DR/DEPO_3M
LM-Test 1.47 0.23
ARCH 0.48 0.85
Jarque-Bera 8153.91 0.00

DR/Depo_6M
LM-Test 1.28 0.28
ARCH 1.410 0.20
Jarque-Bera 766.98 0.00

DR/DEPO_12M
LM-Test 1.44 0.23
ARCH 0.82 0.48
Jarque-Bera 580.46 0.00

DR/T-bill
LM-Test 0.86 0.44
ARCH 0.77 0.58
Jarque-Bera 0.42 0.81

The long-run and short-run results from the 
ARDL models are presented on Table 5 below. 
The results indicate a lower pass-through in 
the short-run than in long-run for all the 
models in line with general expectation. 
Interest rates are relatively sticky in the 
short-run and less sticky in the long-run.   
In the long-run the pass-through is 0.67 
(p<0.01) to the 6 months deposit rate, 0.89 
(P<0.01) to the 12 months deposit rate and 
0.70 (p<0.01) to the T-bill rate. This means 
that 1 per cent increase in the policy rate 
would increase the deposit rate by 0.67 per 
cent and 0.89 per cent for the 6 months 
and 12 months deposit rates, respectively, 
whiles the T-bill rate would increase by 0.70 
per cent.  

In the short-run the results indicate that 
the pass-through to the 3 months and 6 
months deposit rate is generally average 

and for the 12 months deposit rate it is 
above average whilst it is close to zero for 
the T-bill rate. The short-run pass through is 
0.54 (p<0.01) to the 3 months deposit rate, 
0.55 (p<0.01) to the 6 months deposit rate 
and 0.66 (P<0.01) to the 12 months deposit 
rate. A 1 per cent increase in the policy 
rate would therefore increase the deposit 
rate by 0.54 per cent, 0.55 per cent and 
0.66 per cent for the 3 months, 6 months 
and 12 months deposit rates, respectively. 
The interest rate pass-through to the T-bill 
rate in the short-run is 0.01 and statistically 
insignificant. 

The pass-through results indicate that 
deposit rates and the T-bill rate are 
responsive to changes in the discount rate. 
However, the pass-throughs are generally 
incomplete both in the short-run and 
long-run.  An incomplete pass-through is 
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expected in most developing economies 
because of the underdeveloped capital 
markets. Sheefeni (2013) also reported an 
incomplete pass-through to the deposit 
rates in Namibia with a pass-through to the 
91 days T-bill rate of 0.452 in the short-run 
and 0.889 in the long run. 

The adjustment coefficients for the two 
deposit rates and the T-bill rate carry 
negative signs as expected and are 
statistically significant (P<0.01). The 
adjustment coefficient is -0.222 for the 
6 months deposit rate, -0.132 for the 12 
months deposit rate and -0.197 for the 
T-bill rate. This indicates that about 22.2 
per cent, 13.2 per cent and 19.7 per cent 
of any deviation from the long run path is 
corrected every month for the 6 months 

deposit rate, 12 months deposit rate and 
T-bill rate, respectively. 

The MAL results indicates that it takes 
about 2.05 months and 2.69 months for 
the 6 months and 12 months deposit rates 
to adjust to their long-run equilibrium, 
respectively.  The T-bill rate takes about 
5.03 months to adjust fully. This shows 
that the adjustment takes place over a 
short period of time and it can therefore 
be inferred that the interest rate channel 
is effective in transmitting monetary policy 
actions. On deposit rates, Sheefeni (2013) 
found a MAL of 3.1 months to the T-bills 91 
days in Namibia whilst in Tanzania, Mbowe 
(2015) reported a MAL of 6.4 moths for the 
overall T-bill rate which are both not fare of 
from the findings of this study. 

Table 5: Regression Results on Policy Rate to Short-Term Rates: Deposit Rates

Deposit 
Rate_3M

Deposit 
Rate_6M

Deposit 
Rate_12M

T-bill Rate

Short-run impact 0.54 *** 0.55*** 0.65*** 0.01***
Long-run impact - 0.67*** 0.89*** 0.70***
Adjustment coefficient - -0.22*** -0.13*** -0.20***
Mean Adjusted Lag (MAL) (in 
months)

2.05 2.69 5.03

6.0  CONCLUSION

The study set out to determine the 
relationship between monetary policy rate 
and the commercial banks’ interest rates 
in Eswatini to assess the markets efficiency 
as this is important for monetary policy. 
The study used the discount rate which is 
the main monetary policy instrument for 
the Bank, the 3 months, 6 months and 12 
months deposit rates, and the T-bill rate 
as its variables. The average lending rate 
and the interbank rate were not considered 
due to lack of data. For the lending rate, 
only the prime rate is available which is 
the discount rate plus 3.5 per cent. The 

study used an ARDL model approach and 
in line with economic theory, the results 
revealed that interest rates are sticky in 
the short-run and less sticky in the long-
run. The findings revealed that the market 
is relatively efficient on the deposit rates 
with a generally average pass-through 
for the deposit rate in the short-run and 
increases to above average in the long-run, 
with varying levels. For the T-bill rate the 
pass-through is almost zero in short-run but 
increases to above average in the long-run.   
In part, the incomplete pass-through to the 
deposit rate could be explained by the fact 
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that commercial banks in the country are 
highly liquid and therefore might not be 
aggressively competing for deposits. 

The study recommends the following;
• the need to collect data on average 

lending rate for commercial banks so 
that the pass-through from policy rate 
to the lending rate can be calculated 
periodically and be known since the 

Central Bank relies more on the interest 
rate channel for its monetary policy 
transmission. Knowing the pass-through 
to the lending rate is therefore important 
to establish the efficiency of the market.  

• the incomplete pass-through in the long 
run indicates a room for improvement 
and hence the need to expedite processes 
aimed at developing capital markets to 
improve market efficiency.    
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