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ABSTRACT

The interaction between fiscal and monetary policies in achieving macroeconomic goals has been a subject of debate, particularly on whether they
complement or substitute each other. This issue arises when both policy authorities are independent of each other. This study aims to revisit the
interaction of fiscal and monetary policies in Nigeria and South Africa using a dynamic stochastic general equilibrium model (DSGE) and calibration
technique. The model consists of 20 equations that illustrate the behaviour of endogenous variables. The parameters are obtained from relevant DSGE
literature and economic intuitions about the two economies. The findings reveal that fiscal and monetary policy variables interact in both economies.
Inflation responds to fiscal policy shocks such as government spending, revenue and borrowing shocks. Monetary authorities’ decisions such as interest
rates and inflation also affect fiscal policy variables. However, the performance of monetary and fiscal policy variables is better in South Africa than
in Nigeria. The study recommends closer coordination between the monetary and fiscal authorities in both economies to resolve policy design and
implementation issues. Government monitoring and assessment units should also be strengthened to track the implementation and delivery of policies

decided upon at coordination meetings.

Keywords: Fiscal Policy, Monetary Policy, DSGE
JEL Classifications: C01, E50, H30

1. INTRODUCTION

Fiscal policy and monetary policy are important macroeconomic
tools used to achieve macroeconomic objectives (Blanchard,
2000). The dominant objective of fiscal policy is to increase the
aggregate output of the economy, while the overriding objective
of monetary policy is to regulate and control the interest and
inflation rates (Mishkin, 2011). Conventionally, both fiscal and
monetary policies were under the control of national governments.
Consequently, traditional economic analyses were made with
respect to both policies to attain the optimum policy mix of the two
in order to achieve the broad macroeconomic goals (Blanchard,
2000). However, more recently, as a result of the transfer of
monetary policy control and monetary policy formulation to
central banks, there has been a significant and notable structural
change in the way in which fiscal and monetary policies interact

(Taylor, 2013). There has been a dilemma with regard to whether
these two policies are complementary, or are substitutes of each
other for achieving macroeconomic goals (Blanchard, 2000). The
issue of fiscal and monetary policy interaction and the idea of
complementarity or substitutability for each other come up only
when both fiscal and monetary policy authorities are independent
of each other (Svensson, 2001). Monetarists had earlier suggested
inconsequential intervention of government and are opposed to
unrestricted policies (Nunes and Portugal, 2009). Their opponents,
the Keynesians, support interventions (Daly and Smida, 2015).
These submissions by the monetarists and Keynesians have
divorced arguments between the two policies (Nunes and Portugal,
2009). Consequently, the empirical discussions on the behaviour
of monetary policy were just pertaining to rules and discretionary
performance (Woodford, 1998). Fiscal policy was assumed to
play an unimportant part, while monetarist models supposed the
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presence of Ricardian management, under which the budget of
government was prone to repeated deviations (Barro, 1990).

Recent research has shown an increasing adoption of dynamic
stochastic general equilibrium models for analyzing the interaction
of fiscal and monetary policies. This is because DSGE models
offer more room for policy intervention compared to earlier
models like the vector autoregression (VAR) model. Central
bankers across the world have increasingly used DSGE models for
evaluating the dynamic interactions between fiscal and monetary
policy variables (Shahid et al., 2016). The use of DSGE models
has been especially prevalent in developed countries. In light
of this, the current study contributes to the ongoing discussion
on fiscal and monetary policy interactions by utilizing a DSGE
model to analyze the interaction of fiscal and monetary policies
in Nigeria and South Africa.

The following sections of this paper are organized as follows:
Section 2 provides a review of the relevant literature, while Section
3 describes the empirical methods used in the study. Section 4
presents the results, and the final section offers concluding remarks.

2. REVIEW OF LITERATURE

Early studies on monetary policy posited that fiscal policy had no
significant impact on monetary policy. According to this belief,
the role of fiscal policy was to determine the government’s budget,
while the monetary authority was responsible for regulating the
money supply and interest rates. From this assumption, it was
concluded that the monetary authority should exercise control over
the monetary base to manage inflation, and seigniorage should be
determined by the monetary authority. As a result, the monetary
authority would determine prices, while the fiscal authority would
ensure a balanced government budget. This concept is referred to as
monetary dominance (Leeper, 1991; Sargent and Wallace, 1981).
With this arrangement, deficits would not lead to future inflation.

Hughes and Weymark (2005) conducted a regression analysis
using instrumental variables to explore the interaction between
monetary and fiscal policies in the UK and the euro area, and
discovered evidence of substitutability of monetary and fiscal
policy interaction in the UK, while complementarity was observed
in the euro area. Kirsanova et al. (2005) also found and advocated
the complementarity between fiscal and monetary policy variables.
In addition, Reade and Stehn (2007) employed cointegrated VAR
to investigate the interaction of monetary and fiscal policy and
its impact on public debt sustainability in the United States from
1960 to 2005. They found that fiscal policy is an important tool for
ensuring debt sustainability, which is consistent with the findings
of Daly and Smida (2016) and Muscatelli et al. (2004).

According to Bianchi and Ilut (2017), the fluctuations in US
inflation can be explained by changes in the balance of power
between the fiscal and monetary authorities. When the fiscal
authority takes the lead, fiscal imbalances can result in persistent
inflation and a loss of control by the monetary authority. The
effects of these shocks can last as long as the market expects the
fiscal authority to continue dominating. Therefore, if the monetary

authority attempts to reduce inflation without support from
the fiscal authority, inflation may remain relatively unaffected.
However, once the fiscal authority aligns with the central bank’s
actions, inflation quickly decreases, but the economy enters a
recession, and the debt-to-GDP ratio rises. These events are similar
to those that occurred in the early 1980s and can be attributed to
changes in the policy mix itself.

Cekin (2013) used a Markov switching approach to study
inflationary issues in the interaction between monetary and fiscal
policies, with a rational expectations model that allows for policy
switching. The results suggest that a switch in both monetary and
fiscal policies is necessary for the monetary policy to maintain price
stability, by preventing deficit shocks from transmitting to inflation.

In a separate study, Choudhri and Malik (2012) employed a small-
scale DSGE model to analyse monetary policy in Pakistan. They
assumed that monetary policy is passive and found that changes
in government expenditure tend to crowd out private investment,
while changes in money supply do not significantly cause inflation,
but have an important impact on output. These findings are
consistent with the empirical results of Coenen and Straub (2004).

Ellison and Tischbirek (2014) used a DSGE model to investigate
the impact of long-term government debt purchases on short-
term interest rate policy. Their study found that unconventional
monetary policy can play a significant role in managing interest
rate volatility if the central bank is concerned about it. Punzo and
Rossi (2016) employed an NK-DSGE model to analyze the effects
of government purchases on monetary and debt financing. They
found that the reallocation effect is greater in a money-financed
fiscal stimulus than in a debt-financed fiscal stimulus.

Monetary and fiscal policies are not pursued for their own sake, but
rather to influence economic outcomes. These policies can have
important and sometimes contradictory effects on macroeconomic
outcomes. Dungey and Fry (2010) sought to understand the
potential outcomes of monetary and fiscal policy actions on the
economy. They used an SVAR model to examine the effects of
monetary and fiscal policy in Australia. The empirical findings
indicate that increases in government expenditure lead to a much
larger increase in government revenue, resulting in a decline in
the debt-to-GDP ratio.

Chatziantoniou et al. (2014) argue that there is a lack of empirical
studies on the interaction between fiscal and monetary policy
outcomes and stock market developments. They conducted an
SVAR analysis to determine the effects of monetary and fiscal
policy shocks on stock market performance in selected European
countries. Their empirical findings suggest that both fiscal and
monetary policies affect the performance of stock markets.

Davig and Leeper (2009) used Markov-switching to estimate
policy rules for the United States and also found evidence of fiscal
and monetary policies switching. Dosi et al. (2015) examined the
effects of fiscal and monetary policies on income distribution.
They concluded that both policies should complement each other
to stabilize the economy and that the negative effects of severe
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fiscal rules are overstated by passive monetary policy, which could
worsen income disparity.

The study conducted by Jin (2013) explored the interactions among
debt maturity management, monetary and fiscal policies, using a
DSGE model. The empirical findings indicated that debt maturities
had no significant impact on the interactions between monetary and
fiscal policies. However, the study revealed that longer average
maturities of debt amplify the effects of monetary policy shocks on
the prices of bonds. Meanwhile, Ojeda-Joya and Guzman (2017)
analyzed the impacts of consumption shocks on GDP, utilizing a
panel analysis. They found that government consumption shocks
were typically accompanied by the tightening of monetary policy.
Additionally, the study concluded that consumption shocks have
higher multipliers in developing countries.

In their study, Gnocchi and Lambertin (2013) analyzed the
interaction between committed monetary and discretionary
fiscal policy using Markov-Switching. Their empirical findings
suggested that the fiscal authority lacks commitment, leading
to a steady-state level of debt determined by time-consistency
problems. They believe that fiscal indiscipline contributes to tax
rate volatility and inflation. Adam and Billi (2008) conducted a
study to reassess the effects of inflation traditionalism on fiscal
policy and taxation. Their empirical clarification reaffirms the role
of policy timing in affecting inflation.

Hayo and Niehof (2014) developed a DSGE model in an open
economy with monetary and fiscal policy in a continuous time
framework to analyze the interdependence between the two policies
during financial crises. They analyzed the contagious effects on
bond markets and real markets under different types of monetary
and fiscal policies. They found evidence that the cost of inflation
under the modified Taylor rule prevents crises the most; however,
there was no evidence supporting either spending or austere fiscal
policy. Depending on the inter-connectedness of markets, spending
policy can cause a crisis in the bond market instead of preventing
the crisis on the stock market. They could not find evidence that
financial market crises will affect the monetary and fiscal policy
interdependence. Dixit and Lambertini (2001) and Gali and Perotti
(2003) demonstrated that financial market crises have an impact on
the interdependence between monetary and fiscal policies.

In Gonzalez-Astudillo’s (2013) study, Bayesian methods for
nonlinear state-space models were utilized to estimate policy
rules with time-varying coefficients, endogeneity, and stochastic
volatility. The empirical findings indicate that policymaking
exhibits significant persistence, with fiscal policy being marginally
more persistent than monetary policy. The study also suggests that
there are direct interactions between policies, as evidenced by a
positive estimated correlation between latent factors. Moreover,
the results suggest that monetary policy switches more frequently
than fiscal policy and tends to loosen during recessions. Finally,
the study finds evidence that taxes have effects on output, but these
effects are attenuated compared to a pure fiscal regime.

In 2014, Ehelepola conducted an empirical study using a DSGE
model to provide evidence on optimal monetary and fiscal policy
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rules that maximise welfare in Sri Lanka. The study used a standard
Taylor rule-type monetary policy reaction function where the
nominal interest rate responds to inflation deviations and output
gap. Additionally, a simple fiscal policy reaction function in which
tax revenue depends on the level of total government liabilities
was employed. To conduct welfare analysis, equilibrium solutions
to the model were approximated up to second order accuracy.
Ehelepola proposed optimal monetary and fiscal policy rules that
are implementable and simple for the Sri Lankan economy.

Philippopoulos et al. (2015) conducted a study on monetary and
fiscal feedback policy rules using a new Keynesian model for
a non-open economy. Based on their empirical findings, they
suggest that monetary authorities should focus on maintaining
price stability while fiscal authorities should be prepared to adjust
to changes in debt levels. They support the idea that price stability
is of utmost importance for monetary authorities.

The 2007/2008 global financial crisis has sparked a debate on the
efficacy of monetary and fiscal policy in combating recessions and
economic crises. Recent empirical studies suggest that government
spending can be effective in mitigating the effects of financial
crises. Devereux (2010) examined the role of debt and deficits
in an economy with a zero bound on nominal interest rates and
found that deficits can induce macroeconomic responses that
help alleviate the effects of global financial crises. He argued
that spending financed by deficits is more expansionary than tax
finance, and during a liquidity trap, reducing taxes is more effective
than during normal times. Valdivia (2017) followed the ideas of
Hayo and Niehof (2014) on the role of monetary and fiscal policy in
combating economic crises and used a DSGE model to investigate
the effectiveness of fiscal and monetary policy coordination during
the 2007-2010 global crisis. The results showed that fiscal and
monetary policy shocks had unfavourable effects on price stability
and economic growth during the crisis.

Mwabutwa et al. (2013) conducted a study on the response of
monetary policy in Malawi to aid inflows in the short run, using
a DSGE model. According to their empirical evidence, monetary
policy responds positively to aid inflows. They did not find any
evidence of Dutch Disease in Malawi, as they found an association
between aid inflows and currency depreciation.

Hohberger and Herz (2012) conducted a study on the macroeconomic
responses of current accounts to different shocks. According to
their results, inconsistent monetary policies make the economy
more vulnerable to shocks and result in exchange rate volatility,
which worsens current account conditions. The authors suggest
that stability in macroeconomic variables is related to fiscal
response to the current account. However, they also found that
attempting to stabilize the current account through fiscal policy
could cause significant short-run output variations.

Valli and Carvalho (2010) expanded on the works of Coenen et al.
(2007) and Christoffel et al. (2010) to explore the implementation
of fiscal policy. They proposed a fiscal policy that aims to stabilize
the debt level in an open economy. Their empirical findings suggest
that the macroeconomic response to output growth worsens
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inflation, whereas the response of money growth to the exchange
rate shows less worsening of inflation variability.

Sanusi et al. (2021) examined the management and interaction
aspects between fiscal and monetary policies in South Africa
using a Bayesian vector autoregressive model (BVA) using
monthly data on the inflation rate, interest rate, money supply,
tax revenue, government spending and government debt for the
period 2009-2019 were sourced from the South African Reserve
Bank. Their findings show that positive shocks to the money
supply prompt monetary authority to raise the economy’s interest
rate, which increases the bank rate. Inflation does not respond
to shock to government spending and could drive inflation in
the South African economy from the supply side rather than the
demand side. Tax revenue and money supply shocks are significant
sources of variation in inflation. These variables account for 7%
and 18% variation in government spending. The study concludes
that monetary authorities must employ supply-side measures to
manage the price level.

3. EMPIRICAL APPROACH

The DSGE model is a useful tool for understanding the
interactions between fiscal and monetary policies in an
open economy. The model captures the behaviour of three
different economic agents, namely households, firms, and
the government. By simulating various scenarios and policy
responses, the model can provide insights into the likely
macroeconomic outcomes in different situations. In the case of
Nigeria and South Africa, the DSGE model can help to inform
policy decisions and identify potential risks and opportunities
for the two economies.

3.1. Household

The DSGE model consists of households that aim at maximising
the expected present discounted value of total utility during her
lifetime conditioned by inter-temporal budget constraints:

G N'
x - (1
l-o, 1+9,

-0,
Ct
-0,

U=EOZZOBt(

Where § = 1/(1 + p)' connotes the household discount factor and
B € (0, 1), o is defined as the inverse of inter-temporal elasticity
of substitution in consumption, @ is defined as the inverse of
labour supply elasticity concerning real wage and x measures the
relative weight on the consumption of public goods; while C, G,
and N, are the aggregate variables in the objective function and
they connote private consumption, government spending and
labour supplied respectively. The budget constraint function of
the household is given as:

Pt Ct+ Pt G/+ E/ [Ql,/ﬂ D ] tT< D/+(1 + Yt) VV[ Nz (2)

1+1
Where Q, ., =1/(1 +r) is the one period ahead stochastic discount
factor, 7 connotes the nominal interest rate, 7"stands for taxes and y,
is the income tax rate. ¥, is the nominal wage rate. D, represents the
nominal portfolio, P is the CPI. C, is the aggregate consumption
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index that is made up of domestically produced goods (C,, ) and
imported goods (C,,), and G, is the consumption of public goods.
There is an inherent assumption that both goods are produced by
monopolistically competitive firms.

g

-1 €— ;1 €—
CH,t = ‘:J.Ol Cy., (i)gT di:l l and Cr, == [J.Ol Cr, (i)gE di:l

BC, = [ [P0, (0).Cor, ()4 P, () Cr, ()

The first-order conditions produce a forward-looking open
economy IS curve as indicated in Equation (3):

5=, (5)-E (g, +a(o-1)(p. ~1)e ~—(5~E[70a])  (3)

a

o, is defined as ( ,andw=oy+ (1 —a) (on—1).

9
l1-a)+ow

Parameter 1 denotes the substitution elasticity between domestic
goods and foreign goods, a captures the proportion of domestic
consumption allotted to foreign goods (degree of openness), while
v reflects the substitution elasticity between the goods produced
in different foreign countries. Endogenous variables in the DSGE
modelling are defined as follows:

Output ¥, =1In (4]:)@ -7,
Vi

Where ¥, denotes the steady state values of y,

G,
Government spending g, = In (1 —7’]

t

Domestic inflation is given as «,, = In ( B ]
' PH,r—I

The IS curve for the open economy, which is forward-looking,

is given as:

- 1
Y= Etyt+1 - EtAng _G_(r; - EtTEH,l+1) 4)

o

Where 71 =Y = V" ana ¥, =1 —1,"

3" and 1" connote the natural rate of output and nominal interest
rate. They are the equilibrium level of output and interest rate in
the absence of nominal rigidities and are described in Equations
(5) and (6):

_— (1+®) _(0 _ch) ~"
Yo = (Ga +®)a, (O-a +®) ' (5)
i =0, (E [.]-3")+o,a(@-1(p, - (©)

Where 4, is defined as the log of technological progress, 4,.
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3.2. Firms

The model assumes a continuum of similar monopolistically
firms. The firms produced differentiated products using a linear
technology defined as:

Y ()=4,N, () (N

Following the earlier studies on fiscal and monetary policy
interactions, such as De Resende (2007), the model assumes
that a proportion of 1 — 0 of the firm can set a different price in
each period, and a proportion of the 8 of the firm keeps its price
constant. To consider the inflationary persistence, the model
incorporates backwards-looking behaviour in the price-setting
process:

P
Pb =P. B H,t-1 (8)
H,t H,t-1 PH’t_2

. NP ? .
Where Py, =(PH,H) (PH,H ) defines the total prices chosen
in period 7 — 1.

Suppose that a fraction of 1 — 6 of the firm can set a new price
optimally in each production period, the remaining part 0 sets their
prices past the inflation rate. The rule of thumb price setter takes
. . NP . _ ¥ H,i-1
into account the previous period’s inflation rate 7%y, = P
H,t-2

as well as the aggregate prices P, , occurred in time # — 1, as

prices are reset in period . The presence of backwards-looking
firms alongside forward-looking firms makes it possible to obtain
equations (9) and (10) in terms of deviation from the steady state.

7y =AT,  +AE, [ﬂAH’MJ+kmAc+£t” )
me,=0,+0(5-5")-0,g +7, (10)
)
here A’ =
Where A = o (1-0(1-A))
i po

6+9(1-6(1-p))

_(1-p6)(1-6)(1-9)
0+8(1-6(1-p))

I_J/t .
Y j is the

Equation (4.31) implies that government spending, tax and the
output gap directly influence inflation via Equation (4.30).

m’ s defined as the marginal cost and 7, = —ln(

log-linearised tax rate. & denotes the cost-push.

3.3. Government

Government as an economic agent influences the level of
economic activity through monetary policy and fiscal policy.
Therefore, the sub-section specifies both monetary and fiscal
policy rules.
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Monetary policy rule:

Following Grith and Uhlig (2007), a simple Taylor-type interest
rate rule based on inflation and the output gap is defined as:

r=p,(n =t )+ (=p) [y (5 - 30) [+ +E ()

r," stands for the interest rate at a natural level, p, is the interest
rate coefficient that is between nil and one. & is the interest rate
shock that is usually defined as an unsystematic part of monetary
policy in the modelling of DSGE. r, and r represent the preferences
of the central bank between inflation and the output gap. Since the
central bank aims at the stability of prices, the parameter »_must be
greater than . By implication, the apex bank follows a monetary
policy rule that changes the interest rate when there is a deviation
of inflation at equilibrium and a departure of output from its natural
state. More so, the central bank also considers the previous values of
interest rate when resetting the interest rate. The greater the degree
of interest rate smoothing, the lower would be the contemporaneous
responses of nominal interest rate both inflation and the output gap.

Under fiscal dominance, the apex banks consider the level of
borrowing when determining interest rate policy. According to Cebi
(2012), the modified version of the Taylor rule could be written as:

rtA =P, (’;A—l _’}l'll )+(1_pr)|:rﬂ'”;{,f tr ()A}f - yt")—*—r” (b’ ~be ):|
+r," +E 12)

The parameter 7_is defined as proportional weight apportioned to
variation in borrowing.

Fiscal policy rules:

The fiscal policy rules consider a backwards-looking version of
fiscal policy reaction by taking into account previous responses of
fiscal policy to economic activity with the underlying assumption
of smoothing of fiscal instruments (Cebi, 2012):

gt = pgg;—l +(1_pg)|:gy (?t—l - ?t—ln)-l—gbb;:l-l—gtg (13)
7, =p.1,+(1-p,) 7, (v — v )+ b, |+ (14)

Parameters p, and p_are defined as the degree of fiscal smoothing in
Equations (13) and (14). g and 7 show how government spending
and tax respond to previous values of the output gap. g, and t,
show the responses of unobservable debt stock. € and & are
government spending shocks and tax shocks, respectively, and
they are non-systematic elements of discretionary fiscal policy.
Conclusively, the government inter-temporal fiscal constraint in
the log-linearised form can be expressed as:

A Rl A S IR

[ 25
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B
b = ln( : ] B,is the nominal stock debt. B~ is defined as the
H,t-1

steady state debt and C is a steady state of consumption.

3.4. Calibration

Once the structural model is solved, the next step in DSGE
modelling is to obtain the parameter values, according to Cebi
(2012). There are two commonly used methods in the literature
to obtain these values. Some studies use econometric techniques,
while others use the calibration method (Grith and Uhlig, 2007).
The calibration method involves determining parameter values
arbitrarily using available data, values from other works, or
economic intuitions about the economies being studied (Grith
and Uhlig, 2007). This is the method used in most literature.
Alternatively, parameters can be estimated. For this study, the
calibration technique is used. The model equilibrium consists of
20 equations that demonstrate the behaviour of 20 endogenous
variables. The main calibration method used is to obtain parameter
values from relevant DSGE literature and economic intuitions
about the Nigerian and South African economies.

4. EMPIRICAL RESULTS

To analyze the dynamic responses within the DSGE model,
impulse response functions obtained from the Dynare software are
evaluated. The study examines the effects of fiscal and monetary
policy variables, namely interest rate, inflation rate, government
debt, tax revenue, government spending, and output, in response to
various modeled shocks in Nigeria and South Africa. This section
is divided into two parts, with each part presenting the dynamic
responses in each country.

4.1. Inflation Shocks

Figure 1a illustrates the response of different fiscal and monetary
policy variables to inflationary shocks in the Nigerian economy. At
the onset of an inflationary shock, there is a temporary increase in
the inflation rate, interest rate, and government spending. However,
these variables gradually return to their steady state levels over
time, and the effect of the shock dissipates. This pattern of response

is in line with theoretical predictions and existing literature. The
initial increase in these variables can be explained by the fact that
economic agents were not expecting the shock to occur.

The phenomenon of shocks to the economy eventually returning
to the steady state after initial fluctuations has been observed
in various empirical studies, providing support for the DSGE
modelling approach. For instance, Cebi (2012) and Gali and Perotti
(2003) found that the effects of shocks on the macroeconomic
variables tend to become stable over time as agents form
expectations and adjust their behaviour accordingly. Regarding
the specific inflationary shock analysed in the Nigerian economy,
the initial fall in output, government debt, and tax revenue can
be attributed to the increased cost of production caused by the
inflationary shock. The sharp decline in domestic output may lead
to a decrease in government revenues, as tax revenues are closely
tied to economic activity. As a result, government debt initially
falls due to the decrease in government revenue, but it eventually
returns to the steady state. Meanwhile, tax revenue rises after the
initial fall and eventually settles at its steady state. Overall, these
findings highlight the complex interactions between different
macroeconomic variables and the potential impact of shocks on
the economy.

Figure 1b demonstrates that the responses of fiscal and monetary
policy variables to inflationary shocks in South Africa had some
similarities and sharp differences when compared to the Nigerian
economy. In the South African economy, a shock to inflation
caused a sharp rise in both inflation rate and interest rate. However,
just like in Nigeria, inflation eventually began to fall, and the
effects of the shock dissipated as the economy returned to its
steady state. Similarly, output also fell due to the shock, but unlike
in Nigeria, the effects of the fall in output did not last as output
began to rise again and the economy converged back to its steady
state. It is worth noting that the different responses observed in the
two economies could be attributed to several factors, including
differences in economic structures, monetary and fiscal policies,
and institutional frameworks. Furthermore, the results highlight
the importance of understanding the specific characteristics of each
economy when designing policies aimed at stabilizing inflation

Figure 1: (a) Orthogonalised inflation shocks. (b) Orthogonalised shocks to inflation

inflation rate interest rate inflation rate interest rate
0.2 0.2 0.2 0.2
0.1 \ 0.1 /\ 0.1 \ 0.1 \
o] o] 0 0
5 10 15 5 10 15 5 10 15 5 10 15
o output 4 = 10-3 govt spending o output ; « 1073 govt spending
-0.1 / 0.5 0.1 / 0
-0.2 o] 0.2 -1
5 10 15 5 10 15 5 10 15 5 10 15
-3 tax ovt debt 3 tax ovet debt
2 10 0.04 & 5 210 0.05 9
[} 0.02 0 0
-2 [0} -5 -0.05
E 5 10 15 5 10 15 m 5 10 15 5 10 15

Source: Author’s computation
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and promoting economic growth. This is consistent with Sanusi
etal. (2021).

4.2. Interest Rate Shocks

Figure 2a illustrates how fiscal and monetary policy variables
respond to interest rate shocks. The shock causes an initial
decline in the inflation rate, interest rate, and tax revenue. The
inflation rate and tax revenue experience a brief decline before
immediately rising again and converging back to their steady
state, while the interest rate continues to fall until the effects of
the shock dissipate. On the other hand, the shock leads to an initial
increase in output, government debt, and government spending.
However, the effects of the shock gradually diminish over time,
and the variables eventually return to their steady state levels. The
observed increase in government debt is consistent with theoretical
expectations, as a shock to the interest rate typically prompts the
government to increase debt in order to boost aggregate output,
which in turn leads to increased government spending and output.
These empirical results align with a number of existing studies,
such as Muscatelli and Tirelli (2005) and Sims (1994), but differ
from those of Shahid et al. (2016).

Figure 2b illustrates the responses of fiscal and monetary policy
variables to interest rate shocks in the South African economy.
The shock initially causes a brief decline in the inflation rate,
followed by a rapid recovery as it converges back to its steady
state. The responses of the interest rate to its own shocks and tax
revenue to interest shocks are similar to those observed in the
Nigerian economy. They initially deviate from the steady state
with a rise, then quickly begin to increase again, and eventually
settle at the steady state. Similarly, the shock to the interest rate
in South Africa leads to an initial deviation from the steady state
in output, government debt, and government spending, followed
by a quick return to the steady state. The rise in government debt
after the deviation from the steady state, caused by the interest
rate shock, can be attributed to the increase in the aggregate output
in the economy, which leads to a rise in government spending
and output. Overall, the response of fiscal and monetary policy
variables to interest rate shocks is similar in South Africa and
Nigeria. Prior empirical studies, such as Muscatelli et al. (2005)

and Sims (1994), also support the notion that fiscal and monetary
policy variables behave similarly. The findings are howver at
variance with Valli and Carvalho (2010) Coenen et al. (2007) and
Christoffel et al. (2010).

4.3. Government Spending Shocks

Figure 3a shows that shocks to government spending in Nigeria
lead to an immediate fall in inflation rate, which is followed by a
positive impact as people form expectations about the shocks. This
supports the claim that inflation in Nigeria is not predominantly
a monetary phenomenon. The shocks to government spending
have an expected positive impact on the output level, but the
effect diminishes as output converges back to the steady state.
The initial increase in the output level could be attributed to the
sudden surge in aggregate spending, which stimulates economic
activity and consequently increases the output level. These findings
are consistent with previous studies, including Cebi (2012)
and Shahid et al. (2016). The effects of shocks to government
spending on government debt are positive throughout, until the
economy converges at the steady state. The rise in government
debt can be attributed to the fact that the change in government
spending is a shock and not planned, and the government is likely
to finance the majority of the spending shocks through debt. Tax
revenue is observed to fall immediately, but it begins to increase
as the economy moves towards the steady state. The response of
government spending to its own shocks also aligns with virtually
all previous studies, where government spending initially rises
and later stabilizes, tending to converge back to its steady state.

Figure 3b illustrates the impact of shocks in government spending
on fiscal and monetary policy variables in the South African
economy. The graph reveals that the response of domestic output
is stronger and more sustained than in Nigeria. Moreover, the long-
term effect of government spending shocks on domestic output is
greater in South Africa than in Nigeria. One possible reason for
this is the higher incidence of corruption and inefficiencies in the
Nigerian economy, whereas better infrastructure in South Africa
may have played a role. Additionally, the impact of government
spending shocks on the economy’s own spending is greater in
South Africa than in Nigeria.

Figure 2: (a) Orthogonalised interest rate shocks. (b) Orthogonalised shocks to interest rate
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However, Figure 3b reveals that in the South African economy, The effect of tax shocks on interest rates is positive, as interest
inflation falls more gradually than in Nigeria before eventually = rates increase continuously until the economy reaches the steady
converging to its steady state. As people adjust their expectations state. The positive response of interest rates to tax shocks can be
to the inflationary shocks, the shocks begin to increase and attributed to some imperfections in Nigeria’s financial system,
approach the steady state. Additionally, the effects of shocks to  such as information asymmetry between borrowers and lenders,
government spending on government debt can be observed to  and the absence of organized financial markets where buyers and
cause a sudden deviation from the steady state and subsequently ~ lenders can freely interact. However, tax shocks do not produce
rise. This effect remains positive throughout the convergence  the expected macroeconomic outcomes on output and government
towards the steady state. It can also be argued that the increase spending in Nigeria. Usually, tax is an automatic stabilizer in the
in government debt may be due to the fact that debt is primarily ~ economy, which reduces the amount by which output responds
utilized to finance the shocks in spending. The response of tax ~ to changes in any of its autonomous components. If tax is used
revenue to shocks in government spending is similar to that  effectively, it would boost the output level through increased
observed in Nigeria. In other words, the tax response to sudden  government spending on production. However, the graph indicates
shocks in government spending in South Africa is comparable a negative impact on output level, while government spending
to the case of Nigeria. This empirical position is supported bt  responds negatively as well. One possible explanation for this
Hohberger and Herz (2012) and Mwabutwa et al. (2013) among is that tax is not being well and judiciously used. The graph also

others. shows that government debt falls due to the shocks in tax revenue.
The increase in government revenue from tax causes a significant
4.4. Tax Shocks reduction in the proportion of spending financed by debt. The

In Figure 4a, the response of fiscal and monetary policy variables effects of tax shocks on government debt also diminish as the
to tax shocks in the Nigerian economy is shown. The graph ~ economy converges back to its steady state. This is consistent
indicates that tax shocks lead to a slight decrease in inflation, which with findings of Mwabutwa et al. (2013), Valdivia (2017) and
eventually stabilizes and begins to rise toward the steady state. Sanusi et al. (2021).

Figure 3: (a) Orthogonalised government spending shocks. (b) Orthogonalised shocks to government spending
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Figure 4: (a) Orthogonalised shocks to tax. (b) Orthogonalised tax shocks
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Figure 5: (a) Orthogonalised technological shocks. (b) Orthogonalised technological shocks
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Figure 4b illustrates how different fiscal and monetary variables
respond to tax shocks. The shock to tax affects both interest
rate and inflation rate in a similar way, causing them to increase
sharply before falling back towards their steady state levels. The
observed fall in interest rate following tax shocks is in contrast to
Nigeria, where interest rates continued to rise until they reached
their steady state. This difference could be attributed to the more
organized financial market in South Africa. Our findings support
the position of Hayo and Niehof (2014).

It is noteworthy that government debt responded as expected to the
tax shocks, as it fell sharply. This indicates that as the government
experiences a sudden increase in tax revenue, the proportion of
spending financed by debt significantly decreased. The effects of
the shocks on government spending were relatively stable, and
began to dissipate as government spending fell and returned to
its steady state.

4.5. Technological Shocks

In the context of DSGE analysis of fiscal and monetary policies
interactions, technological shocks are a crucial factor to consider,
and Figure 5a presents the role of such shocks on fiscal and
monetary policy variables. The empirical results demonstrate that
shocks to technology, also known as total factor productivity, have
apermanent positive impact on domestic output, resulting in a shift
in the economy’s steady state. Additionally, a technological shock
appears to have a reducing effect on the inflation rate and interest
rate. However, the shock leaves a permanent rising effect on
government debt, as the steady state appears to shift upward. This
implies that the bulk of the cost used in financing the technology
might be through government debt.

The shocks to technology cause both government spending and
tax to increase, and the effects are relatively stable. According to
Figure 5a, the increase in government spending may be associated
with an increase in other components of government expenditure,
such as education and research, which are necessary to stimulate
technological breakthroughs. As technology becomes more
advanced, the means of collecting taxes become easier, and various
methods by which people avoid taxes become blocked. The result
of this is increased revenue from tax, and all fiscal and monetary
policy variables respond appropriately to shocks in technology.
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These findings are consistent with standard economic theory,
which suggests that technology plays a crucial role in fiscal and
monetary policy interactions. Furthermore, these findings are
consistent with previous studies, such as Shahid et al. (2016) and
Grith and Uhlig (2007).

Figure 5b illustrates the response of fiscal and monetary policy
variables to technological shocks in the South African economy.
According to the empirical evidence, shocks to technology, also
known as total factor productivity, have a permanent positive
impact on domestic output, resulting in a change in the economy’s
steady state. This impact is similar to that of Nigeria and is
consistent with several other studies, including Grith and Uhlig
(2007) and Smets and Wouters (2003a). Similarly to Nigeria,
technological shocks in South Africa have a reducing impact on
both inflation and interest rates. However, the impact on interest
rates is higher in South Africa, possibly due to the country’s more
organized and efficient financial system. Technological shocks also
lead to a permanent increase in government debt.

Investing in technology and research can be expensive, and
emerging economies such as South Africa have had to take on more
debt to finance these endeavors. As noted in the previous section,
technological shocks cause both government spending and tax
revenue to rise. This is expected given that the costs of technology
and its maintenance are high. Additionally, advancements in
technology can make it easier to collect and analyze data, which
can lead to more accurate assessment of tax burdens and ultimately
result in increased tax revenue. Our submission is consistent with
Gonzalez-Astudillo’s (2013).

5. CONCLUSION

This study utilized a dynamic stochastic general equilibrium model
to examine the interactions between fiscal and monetary policies in
Nigeria and South Africa. The model consists of 20 equations that
illustrate the behavior of 20 endogenous variables. The calibration
technique was used to obtain the values of parameters, drawing
from previous DSGE works and economic intuition specific to
the Nigerian and South African economies. Results from the
study show that fiscal and monetary policy variables respond to
shocks from each other in both economies. Inflation is affected by
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fiscal policy shocks such as government spending, revenue, and
borrowing, while monetary decisions also impact fiscal policy
variables. However, the interaction between monetary and fiscal
policies is stronger in South Africa compared to Nigeria.

In order to achieve more effective coordination between
monetary and fiscal policies, it is recommended that the two
economies increase communication and cooperation between their
respective authorities to collaboratively address policy design and
implementation issues. Both the fiscal and monetary authorities
have a responsibility to establish guidelines and procedures that
are binding on both sides. The government should also strengthen
monitoring and evaluation units in all relevant policy institutions
to monitor the implementation and execution of policies and
track deliverables agreed upon in policy coordination meetings.
Furthermore, both countries are encouraged to strengthen their
medium-term forecasting and estimation frameworks, as well as
align their budgets with sectoral policies.
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