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Abstract: This study examines how different policy mix regimes affect the impact of recent US
contractionary monetary policy on South Africa’s inflation and business cycles. The study uses a
small open economy New Keynesian Dynamic Stochastic General Equilibrium model with an
integrated fiscal block to analyse these effects. Regime M (active monetary policy) is more effective
at containing the spillover effects but leads to higher public debt, requiring larger future fiscal
surpluses. The commitment to price stability under Regime M increases real interest rates, raising
domestic debt service costs and the debt-to-GDP ratio. Regime F (active fiscal policy), in contrast,
stabilizes debt more quickly but at the cost of higher inflation, as it does not use future surpluses
to manage public debt. These spillover effects are more amplified under both Regime M and
Regime F in the case of a complete exchange rate pass-through and a higher degree of trade
openness, with Regime F exhibiting a stronger amplification effect.
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1 Introduction

The present study aims to investigate the role of monetary and fiscal policy coordination in the spillover
effects of the recent unprecedented US contractionary monetary policy shocks on South Africa’s busi-
ness cycle fluctuations, focusing on inflation and other key macroeconomic variables. In today’s macroe-
conomic landscape, coordinating monetary and fiscal policy has become increasingly important as
policy-makers align their policies to address economic crises. For instance, the 2007-08 global fi-
nancial crisis (GFC) and the Covid-19 pandemic (the pandemic) prompted policy-makers to implement
aggressive expansionary fiscal and monetary policy measures. These joint expansionary policy mea-

sures led to an unprecedented increase in public debt and a global surge in inflation, prompting a shift to
contractionary fiscal and monetary policy.

The aggressive contractionary monetary policy implemented by central banks worldwide in the post-
pandemic period resulted in a global co-movement in policy rates. For instance, in 2022, the Federal
Reserve (Fed) began hiking the federal funds rate (FFR) to counter the increases in inflation. The FFR
increased from nearly zero in 2020 to a peak of 5.33 per cent in 2023. Other economies (both advanced
and developing) adopted a similar policy measure. The South African Reserve Bank (SARB) also raised
its repo rate from 3.5 per cent in 2020 to a peak of 8.25 per cent in 2023, mirroring the actions of the Fed
(Figure 1). This co-movement in the policy rates between the United States and South Africa can also
be observed during the pre-pandemic period. The FFR and the repo rate show similar patterns during
the GFC (2007-08) and the zero lower bound period in the United States (2010-15).

Figure 1: Federal funds rate and SARB repo rate (%)
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Source: authors’ illustration based on data from Federal Reserve Bank of St. Louis (FRED) and SARB databases (2024).

At the same time, the South African rand has depreciated against the US dollar significantly since the
GFC (Figure 2). The recent simultaneous increase in the policy rate and the persistent depreciation of
the domestic currency promote a re-investigation of the spillover effects of US monetary policy shocks
on the South African economy. The current adverse macroeconomic conditions—characterized by weak

economic growth, weak external current account, high public debt, and high inflation in most economies,
including South Africa (Figure 3)—also motivate the present study.



Figure 2: Exchange rate (ZAR/US$)
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Source: authors’ illustration based on SARB database (2024).

Figure 3: Inflation, public debt, real GDP, and current account balance (%)
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Source: authors’ illustration based on SARB database (2024).

There is an extensive literature on spillover effects of US monetary policy shocks on other economies.!
However, these studies predominantly focus on the spillover effects of US monetary policy shock on
other advanced economies or emerging market economies (EMEs). Moreover, most of these studies
adopt econometric models. Arbatli-Saxegaard et al. (2024) adopted structural VAR to examine the
spillover effects of US contractionary monetary policy shocks on the real economy. The authors find that
the shock reduces output growth and inflation in both advanced economies and EME:s, as the financial
and demand channels offset the exchange rate channel, which supports economic activity through the

! These studies include but are not limited to: Chen et al. (2014), Anaya et al. (2017), Tillmann (2016), Tillmann et al. (2019),
Mishra et al. (2018), Miranda-Agrippino and Rey (2020), Lastauskas and Nguyen (2024), and Arbatli-Saxegaard et al. (2024).



depreciation of the exchange rate. Some studies find that the US monetary policy shocks spill over to
other economies through various transmission channels, such as financial markets, international trade,
and policy reaction by domestic central banks (see, e.g., Chen et al. 2016; Neely 2015; Tillmann et al.
2019). Other studies find that the most important channel of US policy spillovers is the financial markets
channel, which includes capital flows, exchange rates, and asset prices, such as sovereign bond yields
and equity prices (see, e.g., Anaya et al. 2017; Chen et al. 2014; Miranda-Agrippino and Rey 2020; Rohit
and Dash 2019; Tillmann 2016). Thus, a US contractionary monetary policy results in a decline in the
prices of global financial assets denominated in US dollars, triggering capital outflows from EMEs and
small open economies (SOEs), and causing their currencies to depreciate against the US dollar (Miranda-
Agrippino and Rey 2020). In South Africa, this depreciation is more pronounced and volatile during
and after the pandemic (Figure 2), a period marked by stronger and more prolonged US monetary policy
tightening compared to the past. This is mainly reflected by the scale and speed of policy interventions
during the economic crisis. This observation underscores the relevance of the present study, which
focuses on the spillover effects of the recent US contractionary monetary policy in response to the post-
pandemic persistently high inflation. The role of monetary and fiscal policy coordination on the spillover
effects of foreign monetary policy shocks is yet to be thoroughly explored.?

The present study builds on the existing literature on the spillover effects of the US monetary policy
shocks by considering the role of policy mix regimes, namely Regime M and Regime F (Leeper and
Leith 2016). Under Regime M (active monetary policy and passive fiscal policy), monetary policy is
responsible for price stability, whereas fiscal policy is responsible for debt stability. In contrast, under
Regime F (passive monetary policy and active fiscal policy), monetary policy stabilizes public debt
through inflation, thus fiscal policy ultimately controls inflation. This is also referred to as the fiscal
theory of price level (FTLP) (see, e.g., Cochrane 2011, 2023; Leeper 1991; Leeper and Leith 2016;
Sims 1994). There is extensive literature on monetary and fiscal policy coordination, focusing on the
two policy mix regimes.®> Thus, the growing need for coordination between monetary and fiscal policy
motivates this study, which examines the role of such coordination in the spillover effects of foreign
monetary policy shocks.

The literature on spillover effects of US monetary policy shocks in the context of South Africa is limited,
and the results are inconclusive. Kabundi et al. (2020) analyse the spillover effects of US expansionary
monetary policy on the South African economy during the pre- and post-GFC periods. Using a Bayesian
VAR model, the authors find that a US expansionary monetary policy shock decreases South Africa’s
long-term rates. This, in turn, raises asset prices, attracts capital inflows, and causes the South African
rand to appreciate against the US dollar. The domestic currency appreciation reduces domestic infla-
tion, prompting monetary policy easing in South Africa during both periods. However, on the spillover
effects to the real economy, industrial production increases in the pre-GFC period, while it declines in
the post-GFC period. Anaya et al. (2017) use structural global VAR to investigate the impact of US
unconventional monetary policy on a group of EMEs, which includes South Africa. The study also
finds that a US expansionary monetary policy shock increases portfolio inflows to EMEs, leading to the
appreciation of exchange rate, a decrease in short-term interest rates, an increase in asset prices, and an
increase in real GDP growth. These studies on the South African economy focus on the spillover effects
of US expansionary monetary policy before or during the GFC, while the spillover effects of the recent
US contractionary monetary policy have yet to be examined.

2 Jia et al. (2015) and Wang et al. (2022) examine the stabilization role of monetary and fiscal policy mix regimes on macroe-
conomic fluctuations in response to various macroeconomic shocks, with a focus on China. While both studies analyse various
domestic and foreign shocks, including a foreign monetary policy shock, they do not specifically focus on the spillover effects
of foreign monetary policy shocks.

3 A non-exhaustive list of studies includes: Leeper (1991), Sims (1994), Leeper and Yun (2006), Davig and Leeper (2011),
Bianchi (2012), Leeper and Leith (2016), Bianchi and Ilut (2017), Bianchi and Melosi (2019), and Chen et al. (2022).



The present study contributes to the literature on spillover effects in several ways. First, this study is
the first to examine the influence of monetary and fiscal policy mix regimes on the spillover effects of
foreign monetary policy shocks on the South African economy. Second, from the model perspective, the
study adopts a Small Open Economy New-Keynesian Dynamic Stochastic General Equilibrium (SOE-
NK-DSGE) model with monetary and fiscal policy coordination. This is the first study in the literature
on the spillover effects of foreign policy shocks adopting a NK-DSGE model with monetary and fiscal
policy coordination. Most existing studies on the spillover effects predominantly employ distinct forms
of VAR models in the analysis, such as global VAR, structural VAR, and Bayesian VAR.# Third, the
present study evaluates the spillover effects of the recent unprecedented US contractionary monetary
policy shocks. Thus, this study contributes new evidence to the literature, as existing studies largely
focus on the spillover effects of US expansionary monetary policy shocks occurring before or during the
GFC. Furthermore, most existing studies focus on other advanced economies or large EMEs, whereas
specific studies in the context of SOEs such as South Africa are limited. Lastly, this study is the first to
consider the role of the degree of exchange rate pass-through on the spillover effects of US monetary
policy shocks on the South African economy with monetary and fiscal policy coordination.

The present study develops an SOE-NK-DSGE model based on Gali and Monacelli (2005). The model
is extended to include a fiscal block, taking into account monetary and fiscal policy coordination, which
is missing in the existing SOE-NK-DSGE literature (see, e.g., Chang et al. 2015; Clarida et al. 2001,
2002; Gali and Monacelli 2005; Lubik and Schorfheide 2007). Additionally, the model incorporates
incomplete exchange rate pass-through by introducing nominal rigidity in domestic importing firms (see,
e.g., Adolfson et al. 2007; Lindé et al. 2009; Monacelli 2005; Smets and Wouters 2002), a key feature
for analysing the role of the degree of exchange rate pass-through on the spillover effects of foreign
monetary policy shocks. The model nests the complete exchange rate pass-through. Furthermore, the
model includes imperfect international financial markets through a debt-elastic country risk premium,
as in Schmitt-Grohé and Uribe (2003) and Uribe and Schmitt-Grohé (2017), to induce stationarity in the
model.

The results show that a US contractionary monetary policy shock has stronger spillover effects under
Regime F than under Regime M, except for domestic interest rates and primary surpluses. Under Regime
F, an increase in US interest rates leads to a sharper depreciation of the South African rand, leading
to a more pronounced transitory increase in inflation, as the monetary authority does not commit to
stabilizing inflation. Consequently, interest rates increase moderately, resulting in a relatively smaller
increase in domestic debt service costs. In contrast, under Regime M, the transitory increase in inflation
is moderate, as the monetary authority commits to price stability. Thus, interest rates increase more
strongly, leading to a more significant increase in domestic debt service costs. The public debt-to-
GDP ratio increases and remains persistently high under Regime M, necessitating an increase in future
primary surpluses, as the fiscal authority commits to debt stabilization.

For both Regime M and Regime F, these spillover effects are amplified with complete exchange rate pass-
through compared to incomplete pass-through. This is because complete exchange rate pass-through to
import prices amplifies the domestic economy’s trade competitiveness via the expenditure-switching
effect. Moreover, with imperfect international financial markets, complete pass-through amplifies the
spillover effects via the negative net worth effect on households’ foreign debt holdings. The sensitivity
analysis on the degree of trade openness supports these findings. Additionally, higher trade openness
amplifies the spillover effects of foreign monetary policy shocks under both Regime M and Regime F,
with Regime F showing a more pronounced amplification effect at all levels of trade openness compared
to Regime M.

4 A study by Alpanda and Kabaca (2020) uses a medium-scale two-country NK-DSGE model to analyse the effects of US
large-scale asset purchases on other advanced economies and EMEs. The role of monetary and fiscal policy coordination was
not incorporated.



These findings indicate that when SOEs encounter foreign monetary policy shocks, Regime M is more
effective at containing spillover effects, except for public debt and private consumption. Thus, inflation
is well contained but domestic public debt is maintained at a high level, necessitating higher future pri-
mary surpluses for debt stabilization. However, given the current limited fiscal space in South Africa,
the fiscal authority is constrained to increase primary surpluses proportionally with the increase in pub-
lic debt. Conversely, Regime F better stabilizes public debt but at the cost of high inflation. Although
this high inflation cost is transitory, the current persistently high inflation makes this policy option in-
feasible. These findings are exclusively observed based on foreign monetary policy shocks, which may
overlook crucial domestic factors that also impact the dynamics of inflation, public debt, and other main
macroeconomic variables. It is, therefore, important to interpret the results with caution, especially when
considering their policy implications.

The subsequent sections of the paper are as follows. Section 2 outlines the model. Section 3 provides
parameter values of the model. Section 4 discusses the main results, Section 5 conducts sensitivity
analysis, and Section 6 concludes.

2 The model

The present study develops an SOE-NK-DSGE model that features a domestic economy representing the
South African economy and a foreign economy representing the US economy. The domestic economy
shares the basic features of the benchmark SOE-NK-DSGE models: complete pass-through of exchange
rate movements following Clarida et al. (2002) and Gali and Monacelli (2005), nominal rigidity in price
setting in the form of Rotemberg (1982) type, quadratic adjustment costs as in Lindé et al. (2009), and
real rigidity in the form of internal habit formation in consumption (Christiano et al. 2005).

We add the following additional features to the model developed in this study. First, the model features
imperfect international financial markets through a debt-elastic country risk premium, which is increas-
ing in external debt-to-GDP ratio to induce stationarity in the model (see, e.g., Schmitt-Grohé and Uribe
2003; Uribe and Schmitt-Grohé 2017). This feature permits deviation from uncovered interest rate parity
(UIP). Second, the model incorporates incomplete exchange rate pass-through by introducing nominal
rigidity in domestic importing firms (see, e.g., Adolfson et al. 2007; Lind€ et al. 2009; Monacelli 2005;
Smets and Wouters 2002). Lastly, and most importantly, considering that this study focuses on the
impact of monetary and fiscal policy mix regimes on the spillover effects of foreign monetary policy
shocks, the model is augmented with a fiscal block in the domestic economy.

The basic model framework features infinitely lived households, firms that produce intermediate and
final goods, importing firms, a fiscal authority responsible for fiscal policy, a monetary authority respon-
sible for monetary policy, and a foreign economy. The representative household consumes domestically
produced final goods and imported goods, supplies labour to the firms, and holds one-period domes-
tic bonds and foreign debt. The representative intermediate-good producing firm uses only labour in
production and faces nominal rigidity in price-setting. The final-good firm produces final goods by ag-
gregating domestically produced intermediate goods. The remaining domestic final goods are consumed
by the government and exported.’

3 Given that the production sector is a standard one in the NK-DSGE model, it is presented in Appendix A. The presentation
of this section focuses on the rest of the model.



2.1 The households

The representative household chooses consumption (c;) and decides on labour hours (;) to maximize
the following lifetime expected utility function:
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where the parameter 3 € (0, 1) denotes the household’s discount factor, o > 0 is the inverse intertemporal
elasticity of substitution in consumption, 4 € (0, 1) is the degree of internal habit formation in consump-
tion, ¥ > 0 denotes utility weight for labour supply, and » > 0 is the inverse of the Frisch elasticity of
labour supply.

The household receives a nominal wage (W;) and nominal profits (D;) from intermediate firms, and
pays a tax rate (t;) on consumption. The household holds one-period domestic bonds (B;) earning
a domestic gross nominal return (R;). The household also borrows at international markets (B;) and
pays a foreign gross nominal interest rate (R;) plus a debt-elastic country risk premium (®;) given by
Equation 3. & denotes the nominal exchange rate and P, denotes the domestic aggregate price as defined
in Equation 8.

Following Schmitt-Grohé and Uribe (2003) and Uribe and Schmitt-Grohé (2017), the debt-elastic coun-
try risk premium takes the following functional form:
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where the parameter Q denotes the elasticity of country risk premium. The country risk premium is
increasing in foreign debt-to-GDP ratio. This indicates that households incur additional costs for in-
creasing their foreign borrowing (in deviation from the steady state). This friction introduces imperfect
international financial markets in the domestic economy, which is required to ensure stationarity of
the model. Additionally, it limits the ability of households to hold foreign debt (Akinci and Queralto
2024).

As noted by Gali and Monacelli (2005), the representative household consumes both domestically pro-
duced final goods (c4;) and imported goods (cr,). Therefore, ¢; represents a composition of ¢4; and
¢y, aggregated using constant elasticity of substitution (CES) technology, as follows:
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where ¢ € (0,1) denotes the share of domestically produced goods in consumption, hence it measures
the degree of home bias in consumption. The parameter ¢ > 0 denotes the elasticity of substitution
between domestically produced consumption goods and imported goods.

The optimal allocation of domestically produced consumption goods and imported goods is as fol-

lows:
P -
Car=o (;) a )
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where Py, is the price index of domestically produced goods and Py, is the price index of imported
goods in domestic currency.

The relative price of imported goods to domestically produced goods gives the following equation for
the terms of trade:
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The aggregate price index for final goods is given by:
1
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Using A; as the Lagrangian multiplier for the representative household’s budget constraint, the house-
hold’s optimization problem in real terms is:
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where II, denotes gross domestic CPI inflation and II} denotes gross foreign CPI inflation. ¢; is the real
exchange rate defined as foreign price expressed in domestic currency relative to domestic aggregate
price:
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The first-order conditions with respect to the control variables c¢;, b, b;, and N; are derived as:
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Equation 11 gives the optimal consumption. Equation 12 gives the optimal domestic bond holdings.
This equation equates the intertemporal marginal rate of substitution in consumption to the real return
on domestic financial assets. Combining Equations 11 and 12 gives the standard consumption Euler
equation. Equation 13 gives the optimal demand for foreign debt. This equation equates the intertem-
poral marginal rate of substitution in consumption to the return on foreign debt, adjusted for the country
risk premium incurred by the households on their total foreign borrowing. Equation 14 gives the optimal
condition for labour supply. Combining Equations 12 and 13 yields the following UIP equation:
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where @ = ¢,Q (exp {qr (i—f — %)} — 1). The debt-elastic country risk premium introduces a wedge

between the domestic gross nominal interest rate and foreign gross nominal interest rate, hence the UIP
condition does not hold. In the absence of the country risk premium (i.e. Q = 0), the UIP condition
holds and Equation 15 reduces to:
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The UIP equation links the domestic and foreign interest rates along with the expected depreciation of
the domestic currency. Since the SOE has no influence on the foreign economy, changes in the foreign
interest rate following the contractionary foreign monetary policy shock affect the domestic interest

rate primarily through its impact on the real exchange rate, a key channel the present study aims to
explore.

2.2 Domestic importing firms and exchange rate pass-through

The baseline model features the assumption of complete exchange rate pass-through to imports, hence
the law of one price holds. In the literature, this corresponds to the producer currency pricing regime,
which stipulates that prices are sticky in the currency of the producing country and the law of one price
holds, as imports are highly responsive to changes in the nominal exchange rate (see, e.g., Casas et al.
2017; Girstmair 2024). Therefore, the domestic price of imported goods (Py,) equals the foreign price
(P}) in terms of domestic currency—that is, Py, = P/.

This study further considers the case of incomplete exchange rate pass-through to import prices as in
Smets and Wouters (2002) and Monacelli (2005). This corresponds to a dominance currency pricing
regime, in which prices are assumed to be sticky in a dominant currency, such as the US dollar, in
international trade. Consequently, import prices are not fully sensitive to changes in nominal exchange
rate (see, e.g., Casas et al. 2017; Girstmair 2024; Gopinath et al. 2020). Thus, the law of one price
no longer holds, at least in the short run. Additionally, empirical evidence shows that changes in the
nominal exchange rate lead to gradual adjustments in import prices, leading to an incomplete exchange
rate pass-through (see, e.g., Jiménez-Rodriguez and Morales-Zumaquero 2016; Kabundi and Mbelu
2018; Ozkan and Erden 2015).

Incomplete exchange rate pass-through is introduced by assuming that the domestic price of imported
goods is sticky. Therefore, this study assumes that the law of one price holds at the border, as domestic
importing firms purchase the foreign good at the world-market price expressed in domestic currency
(e:P;). However, these local importing firms face Rotemberg (1982)-type quadratic adjustment costs
when setting the domestic currency price of imported goods (Pr ). This nominal rigidity in price setting
generates short-run deviations from the law of one price.

A continuum of importing firms indexed by j € [0, 1] import differentiated foreign goods (cy,(j)) and
aggregate them using CES technology:

o
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where the parameter 6 denotes the elasticity of demand for differentiated imported goods.

The representative importing firm chooses optimal Py, (j) by solving the problem:

<Pf7t<j>>1—0fcf ey, <Pf,,<j>>‘0fcf S (i _1>ch,] as)
ot t ) Jt

Pf-,l Pf-,l 2 HPf,l‘—l(j

Pft(]) =0



where MCy, denotes the nominal marginal cost for domestic importing firms. We obtain the following
optimal domestic price for imported goods:
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where Il ; = % denotes imported inflation.

With flexible import prices (i.e. Q,, = 0), the law of one price holds. Therefore, importing firms set
the domestic price for imported goods equal to the nominal real marginal cost, which in turn equals the
foreign currency price converted to domestic currency (see, e.g., Lindé et al. 2009; Smets and Wouters
2002):

0
Pre= g 5MCp, = b (20)

Thus, Equation 19 can be rewritten as:
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2.3 Fiscal and monetary policy rules

The government’s budget constraint is:

R,_1b,_
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where g, = %’ denotes real government expenditure.®

The present study adopts the standard fiscal rule as in Leeper (1991), with public debt either fully backed
by future fiscal surpluses (Regime M) or entirely not backed (Regime F). The fiscal authority adjusts
primary surpluses as a percentage of GDP (s, /y;) in response to changes in the total public debt-to-GDP
ratio from its steady state:
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where s, = 1,¢; — g; denotes real primary surpluses. The parameter 5, measures the extent to which the
fiscal authority adjusts future primary surpluses in response to changes in public debt. This fiscal rule
reflects recent consolidation efforts by South Africa’s National Treasury. Due to the prolonged years of
low economic growth, the Treasury has sought to stabilize rising public debt by raising taxes and cutting
government spending to improve the primary balance (National Treasury 2024). However, government
spending cuts in South Africa face significant criticism for shrinking the economy and further lowering
the economic growth rate. Additionally, the increase in tax rates may have been insufficient to eliminate
the primary deficit. Thus, this study adopts future tax adjustments as the main strategy for increasing
primary surpluses to stabilize public debt under Regime M.

The monetary policy rule follows the standard Taylor-type interest rate rule as follows:
Re _ (R \“ [(0\™ (3\™]" (24)
R R I y

6 For simplicity, real government expenditure is exogenously determined in proportion to output, represented as g; = gy,
where g is the steady state real government expenditure-to-GDP ratio. Some studies simplify the model by assuming g, = 0
(see, e.g., Leeper 1991; Leeper and Leith 2016).




where p, denotes the degree of interest rate smoothing. The parameters o, and o, measure the response
of interest rates to changes in inflation and output from their respective steady states.

The values of the policy response parameters (5, and o) will depend on whether the policy mix is
Regime M or Regime F. Under Regime M, the monetary authority is committed to stabilizing inflation
and the fiscal authority fully stabilizes public debt with future primary surpluses. In contrast, under
Regime F, the fiscal authority does not stabilize public debt with future primary surpluses, and as such
the monetary authority primarily stabilizes the debt through inflation (Leeper 1991; Leeper and Leith
2016). A unique equilibrium exists under Regime M when o, > 1 and |8~ — &,| < 1, and under
Regime F when o, < 1 and [37! — 8, > 1.

2.4 Foreign economy and current account

The domestic economy imports goods for household consumption and exports part of the domestically
produced final goods. Thus, the current account balance is defined as net exports (x; — im;) less net
foreign interest payments on foreign debt as follows:

b
ik

cdy = (.xt — lm;) — (R;(_I(thl — 1) (25)
where x; denotes exports and im; = ¢y, denotes imported goods as defined in Equation 6. Following
Chang et al. (2015), exports are defined as:

X =v(9)"y/Z (26)

where y is the parameter for export demand.” The parameter v is the export demand elasticity. Thus,
foreign demand for domestic goods is positively related to the real exchange rate (g;) and aggregate
demand in the foreign economy (y;) (Chang et al. 2015).

The current account can also be defined as the change in the home country’s net foreign assets position.
Accordingly, it is equivalent to the law of motion of aggregate foreign debt as follows:

ca; = g (Hl - b;*) @27)
1

Following Kollmann (2002) and Chang et al. (2015), the foreign economy is treated as exogenous to the
domestic economy. As such, the foreign interest rate (R;), foreign output (y;), and foreign inflation (I1;)
are modelled as stationary AR(1) processes:®

log(Ry) = (1 —og+)log(R") + or-1og(R;_;) +v; (28)
log(y/) = (1 —py)log(y*) + o, log(y; 1) (29)
log(IT}) = (1 — pz+ ) log(IT*) + o+ log(I;" ) (30)

where pg- € (0,1), pp- € (0,1), and p,+ € (0,1) are persistent parameters for the foreign interest rate,
foreign output, and foreign inflation, respectively. v, is a white noise process, normally distributed with

mean zero and variance 2.

7 The export demand parameter serves as a modelling device to ensure that the exports-to-GDP ratio matches that observed in
the actual data.

8 It is worth noting that the results obtained from modelling these foreign variables as stationary stochastic processes are
qualitatively the same as those obtained when modelled as a system of the standard three-equation New-Keynesian model,
comprising an IS curve, a Phillips curve, and Taylor-type interest rate rule.
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2.5  Market clearing
In a symmetric equilibrium, all intermediate and importing firms make identical decisions, such that
Yd,[(.]) - YdJ’ PdJ(J) == Pd,l’ M(]) - Nl‘? Cf’t(j) == Cf-,t’ and Pf,f(.]) == Pf-f‘ Addltlonal]y, the mal‘ket

clearing condition ¢y, = im; holds.

The market clearing condition for output is given as:

o /m 2 » 2
g 4 .
Ve =Car+ 8 +x+ 51 <H_l> t+2<H— > my (31)

Real GDP is defined as the sum of consumption, government expenditure, and net exports, as fol-
lows:

gdp; = ¢; + g +x; — imy (32)

2.6  Balanced growth path

Technology grows at a constant rate: A, = Z,/Z;_ for all ¢, which corresponds to the growth rate of the
economy. On a balanced growth path, the following variables are detrended with technology to obtain

~ c ~ W, /P, 7 B, /P, P =
stationary variables expressed as: J; = -, ¢&; = z’cd,t = %",w = ’/ L b= ’/ ! b* = ’/ , O =
o . S, /P~ G//P, j ~
o = 7 5 = ’Z/ 1§ = tZ/t X = 2, im; = Z , Ca; = %“tf, gdp, = gd’” The Lagranglan multlpher

is defined as A, = A,Z;, and the stochastic discount factor as A, = A,Zt The model equations in the
balanced growth path are listed in Appendix A2.

3 Calibration

The model is calibrated to the South African quarterly data over the sample period of 2002:Q1-2023:Q4.°
Certain parameters are calibrated to match the steady-state conditions of the model with those observed
in the actual data over the sample period. Some parameter values are borrowed from the literature.
Table 1 reports the calibrated parameter values and Table 2 reports the steady-state ratios of the main
variables as a percentage of GDP.

The household discount factor (8) is set to 0.985 to match the annualized average interest rate of 7.1 per
cent. The inverse intertemporal elasticity of substitution in consumption (o) is set to 1, as commonly
found in the literature (see, e.g., Gali and Monacelli 2005). The consumption habit persistent parameter
(h) is set at 0.7, as in Steinbach et al. (2009) and Alpanda et al. (2010). The inverse Frisch elasticity
of labour supply () is set to 1 (Sims and Wu 2020). In the literature, estimates of the elasticity of
substitution between domestically produced and imported goods (¢) vary widely. Some studies report a
low elasticity of around 0.6 (see, e.g., Lind¢€ et al. 2009), while others calibrate it to values between 1 and
2 (see, e.g., Chari et al. 2002; Devereux et al. 2006; Gali and Monacelli 2005). Adolfson et al. (2007)
use a higher elasticity of 5. Following Chari et al. (2002), this study sets ¢ to 1.5. This value implies
that domestic and imported goods are substitutes, hence making the consumption pattern relatively more
sensitive to changes in import prices. The share of domestic goods in consumption (¢) is calibrated to
0.667. This value ensures that the imports-to-GDP ratio matches that observed in the actual data.

9 The data is obtained from the SARB website, except for the Federal funds rate, which is sourced from the FRED.
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Table 1: Calibration of model parameters

Parameter Notation Value
Households

Household discount factor B 0.985
Inverse intertemporal elasticity of substitution o 1
Consumption habit formation h 0.7
Inverse Frisch elasticity / 1
Share of domestic produced goods in consumption ® 0.667
Elasticity of substitution between domestic and foreign con- ] 1.5
sumption

Firms

Technology growth rate Az 1.0025
Elasticity of demand for domestically produced intermediate 0 10
goods

Elasticity of demand for imported goods O 10
Price adjustment cost parameter on domestic goods Qp, 60
Price adjustment cost parameter on imported goods Qp, 120
Foreign

The parameter for export demand Y 0.280
Export demand elasticity v 15
Elasticity of country risk premium Qp+ 0.00074
Monetary and fiscal policy parameters

Domestic interest rate response to output oy 0.5
Domestic interest rate smoothing parameter OR 0.73
Regime M

Domestic interest rate response to inflation Oy 1.5
Response of surpluses to public debt Sp 1.0
Regime F

Domestic interest rate response to inflation [ 0.01
Response of surpluses to public debt Sp 0.005
Exogenous processes

Persistence of foreign interest rate OR* 0.75

Source: authors’ compilation based on calibration and obtained from the literature.

Table 2: Key steady state ratios

Parameter Notation ~ SS value
Public debt to GDP (calibrated) bly 0.410
Government expenditure to GDP (calibrated) g/y 0.168
Consumption to GDP (obtained) c/y 0.828
Tax revenue to GDP (obtained) zc/y 0.174
Surplus to GDP (obtained) s/y 0.006
Imports to GDP (calibrated) im/y 0.276
Exports to GDP (obtained) x/y 0.280
Foreign debt to GDP (obtained) b* /[y 0.268

Source: authors’ compilation based on SARB data.

For the parameters in the production sector, the constant technology growth rate (4;) is calibrated at
1.0025 to match South Africa’s annual real GDP growth rate of 1.0 per cent over the sample period.
This implies that all aggregate variables are on a balanced growth path, growing at a constant rate of
0.25 per cent quarterly (1.0 per cent annually). The elasticity of demand for domestically produced
intermediate goods (0) is set to 10, as in Chang et al. (2015). The Rotemberg quadratic adjustment cost
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parameter on domestic goods price setting (Q,,) is set to 60, implying that, on average, firms adjust their
prices every four quarters (Chang et al. 2015; Garcia-Barragan and Liu 2021).

For the parameters governing the degree of exchange rate pass-through, the Rotemberg quadratic adjust-
ment cost parameter on domestic price setting for imported goods (Q),) is set to 0 for complete exchange
rate pass-through, and 120 for incomplete exchange rate pass-through, following Devereux et al. (2006).
The elasticity of demand for imported goods () is set to 10, consistent with the value used for elasticity
of demand for intermediate goods.

Regarding the parameters in the foreign sector, the export demand elasticity (v) is set to 1.5, as in Chang
et al. (2015). The parameter for export demand (y) is set to 0.280, to ensure that the exports-to-GDP
ratio matches that observed in the actual data. The elasticity of country risk premium (Qp+) is set to
0.00074, as in Schmitt-Grohé and Uribe (2003). We assume that the law of one price holds in steady
state (i.e. P = eP*), hence the nominal exchange rate (¢) and the real exchange rate (¢) are all equal to
1 in the steady state.

The steady-state ratios of the main variables are calibrated to match the average ratios observed in the
South African data over the sample period. Specifically, the public debt-to-GDP ratio (b/y) is set to
0.41. The imports-to-GDP ratio (im/y) is calibrated at 0.276 and the government expenditure-to-GDP
ratio (g/y) is set to 0.168. The exports-to-GDP ratio (x/y) is derived at 0.280 using the current account
Equation 25 and Equation 27, matching the average exports-to-GDP ratio of 0.281 observed in the
actual data. Similarly, the consumption-to-GDP ratio (c/y) is derived at 0.828 using the market clearing
Equation 32. The steady-state tax rate (r) is derived at 0.21 to satisfy the government budget constraint
in the steady state. This gives a tax receipt-to-GDP ratio (z¢/y) of 0.174 and a primary surplus-to-GDP
ratio (s/y) of 0.006. The steady-state foreign debt-to-GDP ratio (b*/y) is derived at 0.268.

The policy response parameters in the fiscal and monetary policy rules are calibrated to be consistent
with conditions for a unique stationary solution as laid out in Section 2.3. For Regime M, the param-
eter for domestic interest rate response to inflation () is set to 1.5, as in Taylor (1993) and Gali and
Monacelli (2005), and the response of surpluses to public debt (5p) is set to 1.0. For Regime F, a is
set to 0.01, which is close to zero, as in Leeper and Leith (2016) and Bianchi et al. (2023), and J,, is set
to 0.005. The parameter for domestic interest rate response to output is set to 0.5, as commonly found
in the literature (see, e.g., Leeper and Leith 2016; Smets and Wouters 2003). The domestic interest rate
smoothing parameter (og) is set to 0.73, as in Steinbach et al. (2009).

For the exogenous process parameter, the persistence parameter of foreign interest rate (og+) is set to
0.75, as in Kollmann (2002).

4 Results

This section analyses the effects of a 1 per cent US contractionary monetary policy shock on South
Africa’s business cycles under two policy mix regimes: Regime M and Regime F. Additionally, this
section investigates the role of exchange rate pass-through in shaping the spillover effects of the US
contractionary monetary policy shock on South Africa’s key macroeconomic variables under the two
regimes.

The South African economy has the most integrated bond market with the international bond markets
among the SOE:s in the region (Kabundi et al. 2020), exposing it to policy actions in advanced economies
such as the United States. The exchange rate is a key channel for transmitting US monetary policy
shocks to other economies, given the dominant role of the US dollar in the international monetary system
(see, e.g., Chen et al. 2016; Neely 2015). Therefore, this study explores the exchange rate channel in
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examining the role of policy mix regimes in the spillover effects of US contractionary monetary policy
shocks. Additionally, this study explores the domestic and foreign debt service cost channels.

4.1  Foreign monetary policy shock spillovers: Regime M vs Regime F

Figure 4 presents the impulse responses of South Africa’s key macroeconomic variables to a 1 per cent
US contractionary monetary policy shock. The baseline calibration of the model reflects South Africa’s
current macroeconomic conditions, characterized by a low economic growth rate and high interest rates.
It, however, adopts a moderate public debt-to-GDP ratio that aligns with the average from the data over
the sample period.'” The results show that an increase in US nominal interest rates causes depreciation
of the exchange rate under both Regime M and Regime F, as higher US interest rates make US assets
more attractive, thereby inducing capital outflows from the domestic economy. The dynamics of key
variables differ based on the policy mix regime. The nominal exchange rate depreciates more strongly
under Regime F (dashed line) than under Regime M (dotted line). Similarly, the depreciation of the real
exchange rate is relatively larger under Regime F than under Regime M.

Figure 4: Responses of the main variables to a 1 per cent contractionary US monetary policy shock under two policy mix
regimes: Regime M (dotted line) and Regime F (dashed line)
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Source: authors’ illustration based on the results obtained.

The initial decline in imports is also relatively larger under Regime F than under Regime M, due to
higher import prices following the larger real exchange rate depreciation, while exports increase more
or less the same under the two regimes. As such, the boost in trade competitiveness is more pronounced
under Regime F, leading to a greater improvement in the current account balance and a larger increase
in real GDP (output) compared to Regime M. This leads to a more pronounced initial increase in do-

101 Section 5.2 we conduct sensitivity analysis considering different public debt-to-GDP ratios.
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mestic CPI inflation under Regime F, as the monetary authority does not commit to stabilizing inflation.
The contemporaneous increase in inflation is approximately 1.5 per cent and the effect quickly dimin-
ishes over time. Consequently, both nominal and real interest rates increase moderately, resulting in a
relatively smaller increase in domestic debt service costs. In contrast, under Regime M, the transitory
increase in domestic CPI inflation is moderate (approximately 0.7 per cent), as the monetary authority
commits to price stability. As a result, interest rates increase more strongly, leading to a relatively higher
increase in domestic debt service costs.

After the initial decline of approximately 0.7 per cent, the public debt-to-GDP ratio increases by approx-
imately 0.6 per cent and remains persistently high under Regime M due to a larger increase in domestic
debt service costs. As a result, future primary surpluses increase, as the fiscal authority commits to sta-
bilizing public debt with future primary surpluses. In contrast, under Regime F, the public debt initially
declines by approximately 1.2 per cent and subsequently stabilizes more quickly with higher inflation.
Subsequently, primary surpluses remain unchanged, as the fiscal authority does not commit to debt
stabilization.

Consumption declines by a relatively larger magnitude under Regime M than under Regime F, as the
positive wealth effect from higher interest receipts on households’ domestic bond holdings is eliminated
following private agents’ expectations of adjustments in future taxes. This is in addition to the negative
effect of a decline in foreign debt held by households due to higher foreign debt service costs, thus
reducing the resources available for private consumption. Therefore, with coordination of monetary
and fiscal policy, the positive demand channel from trade competitiveness is offset by the negative net
worth effect of households’ foreign debt and the elimination of the wealth effect of domestic interest
receipts.

These findings indicate that when SOEs encounter foreign monetary policy shocks, Regime M is more
effective at containing spillover effects, except for public debt and private consumption. Thus, inflation
is well contained but domestic public debt is maintained at a high level, requiring higher future primary
surpluses to stabilize it. However, the fiscal authority’s ability to increase primary surpluses one-on-one
with the increase in public debt is constrained by the current fiscal space in South Africa. Thus, increases
in primary surpluses are insufficient to stabilize the debt. While the National Treasury macroeconomic
report (National Treasury 2024) notes that stabilizing public debt by adjusting future primary surpluses
(either through raising taxes or reducing government expenditure) slows economic growth more rapidly,
our study finds that in the case of foreign contractionary monetary policy shocks, increased primary
surpluses can coincide with higher economic growth due to improved trade competitiveness.

Conversely, Regime F better stabilizes public debt but at the cost of high inflation. Although inflation
is higher under Regime F than under Regime M, it remains transitory in both regimes. These findings
suggest that Regime F may be a preferable policy option, as the cost of stabilizing public debt is con-
temporary. However, it may not be feasible, given the persistently high inflation in the aftermath of the
pandemic. These results highlight the significant macroeconomic policy challenges facing the South
African economy amid an unsustainable fiscal path (National Treasury 2024). The recent aggressive
interest rate hikes by most central banks (including the SARB) in response to persistently high inflation
have increased debt service costs, resulting in a more significant increase in public debt.

The literature shows that countries with stronger macroeconomic conditions experience dampened spillover
effects of foreign policy shocks (see, e.g., Bowman et al. 2015; Chen et al. 2014; Mishra et al. 2014).
However, South Africa’s current weak macroeconomic environment makes it more vulnerable to foreign
policy shocks, hence the more pronounced spillover effects observed here. It is important to note that
the increases in inflation, interest rates, debt service costs, and public debt observed in our analysis do
not fully capture the significant increases seen in actual data. This is because our model’s dynamics
are driven solely by foreign monetary policy shocks, while domestic factors also play a crucial role in
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shaping public debt dynamics (see, e.g., Burger 2024). Therefore, the results obtained here should be
interpreted cautiously when considering policy implications.

4.2 The role of exchange rate pass-through

This section examines the impact of the degree of exchange rate pass-through on the dynamics of infla-
tion and other key macroeconomic variables under Regime M and Regime F, following a 1 per cent US
contractionary monetary policy shock. As noted by Smets and Wouters (2002) and Monacelli (2005),
empirical evidence is widespread on the deviation from the law of one price, justifying the assumption of
incomplete exchange rate pass-through. In South Africa, studies suggest different degrees of exchange
rate pass-through to import prices, ranging between 0.44 and 1.0 (see, e.g., Kabundi and Mbelu 2018;
Karoro et al. 2009).

The analysis compares the responses of these variables to the shock in the cases of complete and in-
complete exchange rate pass-through under the two regimes. Under Regime M (Figure 5), the initial
depreciation of the nominal exchange rate is more or less the same in the case of both complete and
incomplete pass-through, but thereafter it is more persistent in the case of a complete pass-through.
However, the real exchange rate depreciation is more pronounced with an incomplete pass-through
compared to the complete pass-through, as the increase in inflation is nearly negligible with incomplete
pass-through.

Figure 5: Responses of the main variables to a 1 per cent US contractionary monetary policy shock under Regime M with
different pass-through of the exchange rate to import prices: complete exchange rate pass-through (dotted line) and incomplete
exchange rate pass-through (dashed line)
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Source: authors’ illustration based on the results obtained.

Imports decline more sharply with complete exchange rate pass-through compared to an incomplete
pass-through, due to a larger increase in import prices relative to export prices, following a more persis-
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tent depreciation of the exchange rate. This induces a higher demand for domestically produced goods,
amplifying expenditure switching. Conversely, with incomplete pass-through, the decline in imports
is moderate, due to a subdued increase in import prices, as imports are less sensitive to exchange rate
fluctuations (see, e.g., Gopinath et al. 2020), hence a moderate expenditure-switching effect. These re-
sults align with the findings of Casas et al. (2017), which suggest that the expenditure-switching effect
primarily operates through imports rather than exports. Exports increase more strongly with incomplete
exchange rate pass-through than with complete exchange rate pass-through, as greater real exchange
rate depreciation boosts foreign demand for domestic goods.!! As a result, the improvement in the
current account balance and the corresponding increase in real GDP are more or less the same in the
case of both complete and incomplete exchange rate pass-through. Furthermore, following the larger in-
crease in import prices, domestic CPI inflation increases by a relatively larger magnitude with complete
pass-through compared to a nearly negligible increase in inflation with incomplete pass-through.

Under Regime M, since the monetary authority commits to price stability, higher inflation prompts a
stronger monetary policy response, leading to a relatively higher increase in domestic nominal interest
rates with complete pass-through than with incomplete pass-through. Consequently, the initial increases
in real interest rates and debt service costs are also higher with complete pass-through.

The eventual increase in public debt-to-GDP ratio is also slightly higher with complete pass-through than
with incomplete pass-through. Since the fiscal authority commits to stabilizing public debt with future
primary surpluses, the increase in primary surpluses is also relatively larger in the case of complete
pass-through compared to incomplete pass-through.

The debt-elastic country risk premium leads to a relatively larger reduction in foreign borrowing, thereby
decreasing households’ net worth. Consequently, despite the increase in real GDP, consumption declines
more sharply with complete pass-through. This is because increases in US interest rates and the depre-
ciation of exchange rate lead to a relatively higher real burden of foreign debt held by households in the
case of a complete exchange rate pass-through compared to an incomplete pass-through.

Similarly, under Regime F (Figure 6), the responses of all variables to the shock are larger with complete
pass-through than incomplete pass-through, except for the real exchange rate and exports. Furthermore,
for both complete and incomplete pass-through, the responses of all variables to the foreign shock are
more amplified under Regime F than under Regime M, except for domestic interest rates and domestic
debt service costs. Accordingly, domestic CPI inflation increases more strongly in the case of both
complete and incomplete pass-through, with the increase being more pronounced with complete pass-
through. Since under Regime F, the monetary authority does not commit to price stability, both nominal
and real interest rates increase moderately in the case of both complete and incomplete pass-through,
with the increase being relatively higher in the case of a complete pass-through. As a result, domestic
debt service costs also increase moderately in both cases, but more so in the case of complete pass-
through.

11 This finding differs from the observation in Gopinath et al. (2020), which indicates that an exchange rate depreciation has
a negligible impact on exports to dominant-currency destination, whereas exports in our model are denominated in domestic
currency.
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Figure 6: Responses of the main variables to a 1 percent US contractionary monetary policy shock under Regime F with
different pass-through of the exchange rate to import prices: complete exchange rate pass-through (dotted line) and incomplete
exchange rate pass-through (dashed line)
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Source: authors’ illustration based on the results obtained.

The initial decline in the public debt-to-GDP ratio is larger with complete pass-through than with incom-
plete pass-through, but subsequently the debt stabilizes more or less the same in both cases. Primary
surpluses remain relatively unchanged!? as the fiscal authority does not adjust future primary surpluses
to achieve debt stabilization.

The results align with the literature, showing that complete exchange rate pass-through (namely producer
currency pricing) amplifies the effects of foreign monetary policy shocks on the domestic economy via
the expenditure-switching effect (see, e.g., Casas et al. 2017; Devereux et al. 2006; Girstmair 2024).
Moreover, with imperfect international financial markets, complete pass-through amplifies the spillover
effects via the negative net worth effect on households’ foreign debt holdings, aligning with findings in
the literature (see, e.g., Akinci and Queralto 2024). More importantly, the present study provides new
insights by showing that the amplification effect from higher exchange rate pass-through depends on the
policy mix regime. Regime F amplifies the spillover effects of the shock more than Regime M, except
for domestic interest rates and domestic debt service costs.

12 The response of primary surpluses is nearly zero, similar to Regime F in Figure 5. The sharp drop shown in Figure 6 is due
to the scaling on the y-axis.
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5 Sensitivity analysis

This section conducts the sensitivity analysis comparing the impulse responses of the main variables
under Regime M and Regime F, following a 1 per cent US contractionary monetary policy shock. For
the sake of space, we only present the results of the baseline case of complete exchange rate pass-
through.!? Section 5.1 compares the impulse responses of the main variables with varying degrees of
trade openness under Regime M and Regime F. Section 5.2 compares the responses of the selected key
variables considering different initial public debt-to-GDP ratios under the two regimes.

5.1  Degree of trade openness

Trade openness, commonly measured by the imports-to-GDP ratio, has gained importance in studies
of open economies, especially given the substantial growth in global trade in recent decades, and the
important role of external demand in the transmission of monetary policy shocks. Recently, economists
have become increasingly interested in exploring the macroeconomic effects of trade openness (see, e.g.,
Cwik et al. 2011; Povoledo 2018). These few studies, however, focus on the effects of trade openness
in the transmission of domestic monetary policy shocks, and the evidence remains inconclusive. The
authors find that domestic contractionary monetary policy shocks have a larger negative impact on output
and inflation with higher trade openness, due to a sharper reduction in net exports and import prices
following the appreciation of the exchange rate. This suggests that trade openness influences the effects
of monetary policy shocks through the external demand channel. The present study extends the literature
by examining the influence of trade openness on the spillover effects of the US contractionary monetary
policy shocks on the South African economy, under Regime M and Regime F. The baseline calibration
of the model uses an imports-to-GDP ratio of 27.6 per cent, reflecting the average for South Africa
during the sample period. The analysis here considers alternative steady-state imports-to-GDP ratios of
15 per cent and 40 per cent, respectively, reflecting the minimum and the maximum import-to-GDP ratio
during the sample period.'*

Under Regime M (Figure 7), the initial depreciation of both nominal and real exchange rate is larger
when the imports-to-GDP ratio is higher (solid and dotted lines) compared to when it is lower (dashed
line). Subsequently, the depreciation of the real exchange rate becomes relatively smaller with a higher
imports-to-GDP ratio due to a relatively larger increase in domestic CPI inflation, while the deprecia-
tion of the nominal exchange rate becomes greater and more persistent with a higher imports-to-GDP
ratio.

The decline in imports is relatively larger in the case of a higher imports-to-GDP ratio, due to a larger
increase in import prices following a more persistent exchange rate depreciation. This leads to a greater
improvement in the current account balance and a slightly larger increase in real GDP, despite a relatively
smaller increase in exports. The increase in domestic CPI inflation is also relatively higher with a higher
imports-to-GDP ratio. In response, the monetary authority increases domestic nominal interest rates
more strongly and keeps them elevated in the case of a higher imports-to-GDP ratio, resulting in a
higher increase in real interest rates and debt service costs.

13 The results in the case of incomplete exchange rate pass-through are qualitatively the same and available upon request.

14 The steady state imports-to-GDP ratios of 15 per cent and 40 per cent are obtained by calibrating the home bias in consump-
tion parameter (o) at 0.818 and 0.515, respectively.
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Figure 7: Responses of the main variables to a 1 per cent US contractionary monetary policy shock under Regime M, with
varying degrees of trade openness (i.e. different imports-to-GDP ratios): 15 (dotted line), 27.6 (dashed line), and 40 per cent
(solid line)
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Note: the variables are expressed as percentage deviations from steady states, except for the fiscal variables, inflation, and
interest rates, which are expressed as linear deviations from the steady state.

Source: authors’ illustration based on the results obtained.

The public debt-to-GDP ratio also increases by a relatively higher magnitude in the case of a higher
imports-to-GDP ratio, following higher debt service costs. Since under Regime M the fiscal authority
commits to debt stabilization, primary surpluses increase by a relatively larger magnitude in the case of
a higher imports-to-GDP ratio. Meanwhile, the decrease in foreign debt held by households is larger
with a higher imports-to-GDP ratio. As a result, private consumption declines more sharply in the case
of a higher imports-to-GDP ratio due to the combined negative effects of reduced households’ net worth
and the loss of positive wealth effect of higher interest receipts on domestic bond holdings.

Similarly, under Regime F (Figure 8), the responses of all variables to the shock are higher with a higher
imports-to-GDP ratio, except for the real exchange rate and exports. Additionally, the responses of these
variables are more pronounced under Regime F than under Regime M at all levels of trade openness,
except for domestic interest rates and domestic debt service costs.

These results suggest that higher trade openness amplifies the spillover effects of foreign monetary policy
shocks under both Regime M and Regime F, with Regime F showing a more pronounced amplification
effect at all levels of trade openness compared to Regime M. These results align with the literature,
which shows that trade openness increases the sensitivity of output and inflation to domestic monetary
policy shocks through the demand channel (see, e.g., Cwik et al. 2011; Povoledo 2018). These results
also support our findings on how the degree of exchange rate pass-through influences the spillover effects
of foreign shocks.
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Figure 8: Responses of the main variables to a 1 per cent US contractionary monetary policy shock under Regime F, with
varying degrees of trade openness (i.e. different imports-to-GDP ratios): 15 (dotted line), 27.6 (dashed line), and 40 per cent
(solid line)
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interest rates, which are expressed as linear deviations from the steady state.

Source: authors’ illustration based on the results obtained.

5.2 Different public debt-to-GDP ratios

This section examines the impact of high public debt-to-GDP ratio on the responses of key macroeco-
nomic variables to a 1 per cent US contractionary monetary policy shock under Regime M and Regime
F. In the baseline calibration, the public debt-to-GDP ratio is set to the average of 41 per cent from the
data over the sample period, which is considered moderate. This analysis considers different debt-to-
GDP ratios that reflect South Africa’s current debt situation. Specifically, it considers scenarios with a
debt-to-GDP ratio of approximately 75 per cent (National Treasury 2024) and a much higher ratio of
100 per cent.

The responses of all variables to the shock are more or less the same under both Regime M and Regime
F with different public debt-to-GDP ratios, except for domestic debt service costs, public debt-to-GDP
ratio, and primary surpluses.'> We, therefore only report the responses of these three variables and
inflation under Regime M (Figure 9) and Regime F (Figure 10), respectively.

The increase in US interest rates causes the depreciation of the exchange rate, which leads to an increase
in domestic CPI inflation, prompting the monetary authority to raise domestic interest rates. The magni-
tude of interest rate hikes depends on the policy mix regime, impacting domestic debt service costs and
public debt differently, depending on the debt-to-GDP ratio.

13 Since the model includes only one-period bonds, we define the domestic debt service cost as the repo rate (which is close to
the 91-day Treasury bill rate) multiplied by the gross public debt.
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Figure 9: Responses of the main variables to a 1 per cent US contractionary monetary policy shock under Regime M, with
different initial public debt-to-GDP ratios: 42 (dotted line), 75 (dashed line), and 100 per cent (solid line)
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Under Regime M, the increase in the public debt-to-GDP ratio is larger with a higher debt-to-GDP ratio,
following a larger increase in domestic debt service costs. The responses of future primary surpluses
closely mirror the dynamics of the public debt-to-GDP ratio, as the fiscal authority commits to debt
stabilization. Thus, future primary surpluses also increase more strongly to stabilize the higher public
debt-to-GDP ratio. However, the dynamics of inflation remain relatively consistent regardless of the
initial debt-to-GDP ratio.

In contrast, under Regime F, the initial decrease in the domestic debt-to-GDP ratio is larger when the
initial debt-to-GDP ratio is higher, despite a larger increase in domestic debt service costs. Thereafter,
the debt stabilization process is largely consistent across different initial debt-to-GDP ratios, as the
increase in inflation that stabilizes the debt is more or less the same regardless of the ratio. Primary
surpluses decrease more with a higher domestic debt-to-GDP ratio, as the decline in debt-to-GDP ratio is
more pronounced. Nonetheless, the responses of primary surpluses are negligible, as the fiscal authority
does not commit to debt stabilization with future primary surpluses under Regime F.'¢

The results of this sensitivity analysis support our earlier findings that Regime M is more effective
at containing inflation, as public debt is well-stabilized with higher future fiscal surpluses when the
initial debt-to-GDP ratio is relatively low. However, with a higher initial debt-to-GDP ratio, public debt
increases significantly, necessitating much higher future primary surpluses to cover the increased debt
service costs and stabilize public debt. In contrast, Regime F is more effective at stabilizing public debt
(the initial decline in debt is double that under Regime M) at the cost of high inflation (the increase in

16 The sharp drop in primary surpluses showing in Figure 10 is due to the scaling on the y-axis.
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inflation is twice as large as that under Regime M). This finding is consistent with the policy proposal
in the recent National Treasury macroeconomic report (National Treasury 2024), which supports the
view that closing fiscal deficit by raising taxes as an appropriate fiscal policy in an environment of
low economic growth and higher interest rates. Alternatively, the sustainability of public debt in the
presence of a fiscal deficit can be guaranteed when the economic growth rate exceeds the real interest
rate. However, the current macroeconomic environment in South Africa, characterized by low economic
growth and high real interest rates (hence high debt service costs), means that the fiscal policy option
under Regime M is more appropriate to achieve well-balanced macroeconomic conditions. This is,
however, conditional on a moderate debt-to-GDP level.

Figure 10: Responses of the main variables to a 1 per cent US contractionary monetary policy shock under Regime F, with
different initial public debt-to-GDP ratios: 42 (dotted line), 75 (dashed line), and 100 per cent (solid line)
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Source: authors’ illustration based on the results obtained.

6 Conclusion

This study examines the impact of monetary and fiscal policy mix regimes on the spillover effects of
the recent unprecedented US contractionary monetary policy shocks on inflation and business cycles
in South Africa. The results show stronger spillover effects under Regime F than under Regime M,
except for domestic interest rates and primary surpluses. For both Regime M and Regime F, these
spillover effects are more amplified with complete exchange rate pass-through and a higher degree of
trade openness.

These findings suggest that Regime M is more effective at containing the spillover effects of foreign
monetary policy shocks on the domestic economy. With a stronger response of the monetary authority
to inflation, debt service costs increase, leading to a larger increase in public debt. This requires larger

23



future primary surpluses to stabilize the debt. However, with the current limited fiscal space in South
Africa, future primary surpluses do not necessarily increase one-on-one with the increase in public debt.
In contrast, Regime F better stabilizes public debt but at the cost of transitory high inflation. This
suggests that Regime F may be a preferable policy option, as public debt is stabilized with the cost of
only temporary high inflation. Yet, given the persistently high inflation in the aftermath of the pandemic,
adopting this policy option may not be feasible. It is important to point out that these findings should be
interpreted cautiously, as the increase in debt here is driven by a foreign monetary policy shock, while
in reality other factors can also influence the dynamics of public debt (see, e.g., Burger 2024).

These results highlight the significant macroeconomic policy challenges facing the South African econ-
omy amid an unsustainable fiscal path (National Treasury 2024). Another policy implication here is that
the calls for the SARB to decrease the inflation target band from 3—6 per cent to a lower range, such as
2-4 per cent, may not be feasible given the current fiscal position and its impact on inflation. Therefore,
the monetary and fiscal authorities need to coordinate with each other, opting for a balanced approach
to achieve balanced debt and price stability. In this regard, the policy mix regime proposed by Bianchi
et al. (2023), where Regime M and Regime F coexist, may offer a better policy option. This will be
explored in future research.
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Appendix A: Producing firms

There are two types of producing firms: a representative final-goods producing firm and a continuum of
intermediate-goods producing firms.

A1  Final-goods firms

The representative final-goods producing firm operates in a perfectly competitive market. The firm ag-
gregates domestically produced intermediate goods (Y;()) into a final good (¥;) using a CES technology
production function:

=
Y, = ( /0 Y,(j)edj) (33)

where the parameter 8 > 0 denotes the elasticity of demand for domestically produced intermediate
goods.

The representative final-goods firm’s optimization problem yields the following market demand function
for intermediate goods:

Y.(j) = [P‘”(J)] 70Yz 34)

where P;,(j) is the price of domestically produced intermediate good:

|
Pd,t:/o Pas(j)dj

A2  Intermediate-goods firms

A continuum of intermediate-goods producing firms indexed by j € [0, 1] produce intermediate goods
(Y:(j)) using the following linear technology production function:

Y,(j) = ZiN:(j) (335

where N, (j) is labour input and Z; denotes technology, which grows at a constant rate of 1, = Z;/Z,_;.
For simplicity, capital is ignored in the standard NK-DSGE model specification (see, e.g., Gali and
Monacelli 2005; Walsh 2010).

The intermediate-goods producing firm seeks to minimize the costs:

Wi oo
aNl(.] ) (36)

subject to the market demand function (Equation 34) and the production function (Equation 35).

We derive the following first-order condition for N;(j) from the firm’s minimization problem:

i Yi(J)

37
M0) o0

Wt:A

where the Lagrangian multiplier for the production function A} = MC,,/Py; denotes the intermediate
firm’s real marginal cost.
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A continuum of intermediate-goods producing firms operate in a monopolistically competitive market
and face Rotemberg (1982)-type quadratic adjustment costs when setting their prices (Py,()):

Qp ( Pai(J) )2
- ——=—-1) Y 38
2 (de,tl(j) ( )

where the parameter Q, measures the size of the adjustment cost, and II denotes steady-state gross
domestic CPI inflation.

Thus, the intermediate-goods producing firm chooses optimal P;,(j) by solving the problem:

(Fu)"y s () "y (Pl 1>2y,] 9

Pd,t Pd,t Pd,z 2 HPd,tfl(

max E A
Pd‘r(j) t[;() t

where MC,;; denotes the nominal marginal cost for domestic intermediate-goods producers.

Given a symmetric equilibrium, the firm’s optimal pricing decision gives us the following optimal do-
mestic goods price:

0 Q IT IT A IT IT Y,
Pl = —MCy, — P | =4 _q) 2t (Dt ditl di+1 \ ((Yer1 (40)
o1 g1 |\ I A, m m Y,
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where Iy ; = is domestic inflation. A; is the stochastic discount factor defined as: A; =3
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Appendix B: System of non-linear model equations

The model has a system of non-linear equations for 34 variables, J;, N;, ¢, Cq s, Wi, MCyy, by, 13,*, Sty Tty
gt’ B’ Pd,l" Pf,t’ (][;k’ Ht’ Hd,ta Hf,t’ Rta (Dh (D;’ It, 4t &t TOE? )zte imt’ C~atv gdpn }Ltv At’ R;k’ y;k, H[* The
system of equations on a balanced growth path is given below:
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The foreign economy:

log(R;) = (1 —pg)log(R") + or-1og(R;_;) + v
log(y/) = (1 —py)log(y*) + 0, log(y/ )
log(I1;") = (1 — pz+) log(I*) 4 o+ log(I1; ;)
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Appendix C: Data and sources

The data are obtained from the SARB website, except for the Federal funds rate, which is sourced from
the FRED (2002Q1-2023Q4):

Real GDP by expenditure (y,): real GDP: millions of South African rand, quarterly, seasonally ad-
justed.

Government expenditure (g;): consumption expenditure by general government: millions of South
African rand, quarterly, seasonally adjusted.

Exports (x;): exports of goods and services: millions of South African rand, quarterly, seasonally
adjusted.

Imports (im;): imports of goods and services: millions of South African rand, quarterly, seasonally
adjusted.

Public debt (b,): total general government debt as a percentage of GDP: quarterly, seasonally adjusted.
Repo rate (R;): repurchase rate: per cent, quarterly, not seasonally adjusted.

Inflation rate (7r;): consumer price index total for South Africa, growth rate same period previous
year, quarterly, seasonally adjusted.

Federal funds rate (R}): effective Federal funds rate: per cent, quarterly, not seasonally adjusted.

The following data are generated:

Consumption (c;): consumption expenditure by households: millions of South African rand, quar-
terly, generated as real GDP minus government expenditure and exports, plus imports.

Primary surpluses (s;): generated as the difference between tax revenue on consumption and gov-
ernment expenditure.
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