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RESEARCH ARTICLE

South African inflation response to fiscal policy shocks
Eugene Msizi Buthelezi

Department of Economics, University of Free State, Bloemfontein, South Africa

ABSTRACT
The research employs Bayesian Vector Autoregressions with hier
archical priors to analyze the intricate economic implications of fiscal 
policy shocks on inflation, monetary policy, and fiscal authorities in 
the context of South Africa. The study explores data spanning from 
1979 to 2022. Contrary to conventional economic theories, our ana
lysis demonstrates that unexpected increases in national govern
ment expenditure led to counterintuitive initial decreases in 
inflation. This highlights the complexity of inflation dynamics and 
challenges existing paradigms. Moreover, the lagged response of 
inflation to changes in government revenue emphasizes the role of 
inflation expectations and market dynamics. Clear communication 
by fiscal authorities is crucial for shaping these expectations and 
understanding their impact on inflation.
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1. Introduction

In contemporary economic landscapes, the interplay between fiscal policy, inflation 
dynamics, and monetary policy has been the subject of enduring intrigues and scrutiny 
(Alrawashdeh et al., 2022; Coibion et al., 2021; Ferrara et al., 2021; Jørgensen & Ravn,  
2022; Le & Finch, 2022; Sriyana & Ge, 2019; Ben Zeev & Pappa, 2017). The nuanced 
relationship between these pivotal economic forces has significant implications for 
policymakers and practitioners. However, fiscal policy plays a major role in an economy 
by influencing macroeconomic performance to increase economic activity and achieve 
price stability. Fiscal policy’s role in regulating economic activity over time using instru
ments such as public spending and taxation levels influences aggregate demand and, 
therefore, economic growth, but these tools also lead to higher inflation.

At the empirical level there is no consensus on the effect of fiscal policy on inflation 
(Alrawashdeh et al., 2022; Coibion et al., 2021; Ferrara et al., 2021; Jørgensen & Ravn,  
2022; Le & Finch, 2022; Sriyana & Ge, 2019; Ben Zeev & Pappa, 2017) found that 
a government spending shock increases price or inflation. Other studies have been 
conducted (Galí et al., 2007; Mohamed, 2016; Otto & Ukpere, 2015; Ramey, 2011) find
either a non-significant response or mixed evidence. However, a large number of papers 
(Caramp & Silva, 2023; Checherita-Westphal et al., 2023; D’alessandro et al., 2019; 
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Lowndes & Mccaughie, 2013; Nakata & Schmidt, 2022; Paulus & Tasseva, 2020; Ricco 
et al., 2016) find that a government spending shock is deflationary.

The literature provides a fragmented view of how fiscal policy influences inflation, 
leading to mixed results and inconclusive policy implications. This study contributes 
significantly by adopting a comprehensive approach that considers both expansionary 
and contractionary fiscal policy shock. This goes beyond previous studies by examining 
the effects of these shocks on inflation using a Bayesian Vector Autoregression (BVAR) 
model,1 which allows for a more nuanced understanding of the dynamics involved. 
Additionally, this study utilizes a novel dataset developed by Buthelezi and Nyatanga 
(2023c) that captures the time-varying fiscal consolidation government expenditure 
tvp elstcy capb g and tota government revenue tvp elstcy capb tgr, developed by 
Buthelezi and Nyatanga (2023c). Annexure 2 Equation A1 to A6 show the calculation 
of the discretionary action of the fiscal authorities. This dataset adds a temporal dimen
sion to the analysis, enabling a more accurate representation of the actions of fiscal 
authorities. Moreover, the utilization of novel data sets allows for a more accurate 
assessment of the real-time impact of fiscal authority actions, enabling policymakers to 
make more informed and timely adjustments to fiscal policy in response to changing 
economic conditions. Ultimately, this study serves as a valuable resource for policy
makers seeking to manage inflation and to promote economic stability in South Africa.

Figure 1 shows the economic variables, and it is noted that over time, the inflation rate 
has shown a declining trend. However, in the persistent time the challenge is that 
inflation is operating near or at the upper band of the target range of since the adoption 
of the inflation targeting of 3% to 6% framework suggests underlying structural issues 
that may hinder the effectiveness of monetary policy in controlling price levels. Despite 
efforts to maintain price stability through inflation targeting, the economy has struggled 
to consistently keep inflation within the desired range. The sustained increase in govern
ment expenditure over the years reflects the government’s efforts to stimulate economic 
growth. However, excessive government spending, especially when not matched by 
corresponding revenue generation, can strain fiscal sustainability, and exacerbate infla
tionary pressures. Lastly, the repo rate has remained relatively stable over time and 
falling. A low repo rate encourages borrowing and spending by businesses and consu
mers since it makes credit more affordable. If borrowing and spending increase signifi
cantly without a corresponding increase in productivity and output, it can lead to excess 
demand in the economy, which fuels inflationary pressures.

This study applies Bayesian vector autoregression to analyze fiscal policy 
shocks, inflation, and monetary policy in South Africa from 1979 to 2022. It 
challenges conventional economic theories, revealing that unexpected government 
expenditure increases initially reduce inflation. This underscores the importance 
of clear communication from fiscal authorities to shape expectations. 
Coordination between fiscal and monetary authorities is vital, with the South
African Reserve Bank needing to adjust monetary policy strategies to tackle non- 
traditional inflation responses to fiscal shocks.

1The departure point of this paper from the current literature is its focus on examining the inflationary effects of both 
expansionary fiscal policy through an increase in government expenditure in the BVAR model and contractionary fiscal 
policy through government revenue shocks in the same model.
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The findings have crucial implications for policy formulation in South Africa. 
Understanding how different fiscal policy measures impact inflation is of para
mount importance to policymakers. By examining expansionary and contractionary 
fiscal policies, this study provides policymakers with a more nuanced understanding 
of the potential consequences of their decisions. This knowledge can inform the 
design of more effective and targeted fiscal policies to achieve specific inflation 
targets. The findings challenge conventional economic theories, such as the fiscal 
theory of price, by showing unexpected responses of inflation to government 
expenditure shocks. This challenges policymakers to reassess their strategies and 
understand the complex dynamics between fiscal policy, monetary policy, and 
inflation. Policymakers rely on accurate assessments of the effects of their actions 
on the economy. These results offer nuanced insights into how government spend
ing and revenue impact inflation rates over time, informing the design and imple
mentation of fiscal and monetary policies aimed at achieving macroeconomic 
stability.

The remainder of this paper is organized as follows. Section 2 outlines the literature 
review. Section 3 discusses the methodology used in this study. Finally, section 4 
discusses the empirical results. Finally, Section 5 presents the conclusions of the study.

Figure 1. Economic variables. Note infl inflation, g is national government expenditure, tgr is the 
national government revenue as % of GDP and pr the repo rate.

JOURNAL OF APPLIED ECONOMICS 3



2. Literature review

Tanjung et al. (2019) investigated government spending impacts inflation in emerging 
economies. VEC modeling from 1970 to 2010 shows significant correlation in three 
countries, suggesting a consistent relationship regardless of governance differences. 
Asandului et al. (2021) investigate fiscal policy’s asymmetric effects on inflation with 
the PMG model. Long-term fiscal policy negatively affects inflation and economic 
activity. Short-term effects are insignificant. Eita et al. (2021) examined fiscal deficit’s 
impact on inflation using ARDL from 2002 to 2017. Long-term: fiscal deficit positively 
affects Namibia’s inflation. Causality runs from fiscal deficit to inflation. Liu et al. (2021) 
studied monetary and fiscal policies in China from 1993 to 2017. Found significant 
impact on inflation and output growth in short and long terms. Banerjee et al. (2022) use 
a panel of advanced economies to examine the inflationary effects of fiscal deficits. It was 
found that higher deficits had an average effect on inflation. Moreover, both the mean 
and variance of future inflation are higher under fiscal dominance than they are under 
monetary dominance. Bianchi and Melosi (2022) studied fiscal framework’s impact on 
inflation. Found changes affect trend inflation significantly, while cost-push shocks have 
temporary effects. Pre-pandemic, moderate fiscal inflation countered deflationary pres
sure, aiding central bank in averting deflation. Nguyen et al. (2022) investigate fiscal 
policy and inflation from 1997 to 2020 using the Vector Autoregression (VAR) model. 
They found that inflation is positively influenced by fiscal deficits. Among these, govern
ment expenditure has the greatest influence on inflation. Abo-Zaid and Sheng (2023) 
examine labor markets, fiscal policy, and inflation dynamics. It was found that they are 
downward nominal wage rigidity plays a role in wage and price inflation. Fiscal policy 
alone cannot replicate inflation behavior, and matching frictions can, but coupling it with 
changes in matching efficiency generates a faster reversal in inflation. Cevik and 
Miryugin (2023) explored the fiscal shock effects on inflation across 139 countries 
from 1970 to 2021. The findings show that inflation increases with an expansionary 
fiscal policy. Notably, this impact is more pronounced in developing countries. In 
addition, the extent of the inflationary impact depends on factors such as fiscal capacity, 
economic conditions, monetary policy, exchange rates, and fiscal rules during the shock.

Sriyana and Ge (2019) investigated the symmetric responses of both fiscal variables 
to the inflation rate in the short- and long-run from 1971 to 2017 using the nonlinear 
autoregressive distributed lag model (NARDL). It was found that government spend
ing contributes more than the budget deficit to an increase in the inflation rate. 
Coibion et al. (2021) fiscal policy’s link to household inflation expectations via 
a survey of 92,390 households. It was found that present debt or deficit awareness 
minimally impacted inflation expectations. However, households anticipated higher 
short and long-term inflation when informed about future debt levels. Ferrara et al. 
(2021) investigated the impact of government spending shocks on inflation, spanning 
1964Q1 to 2015Q4, by employing Bayesian VAR analysis. Their findings indicate that 
an increase in government spending leads to an appreciation of the real exchange rate 
and triggers inflationary pressures of 0.27% in the first three years. Jørgensen and 
Ravn (2022) investigated the impact of government spending shocks on inflation 
using the SVAR model from the fourth quarter of 1966 to the fourth quarter of 2019. 
The study uncovered a notable contradiction in the empirical evidence, showing that
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prices do not exhibit a significant increase in response to a positive government 
spending shock. Le and Finch (2022) studied trend inflation’s impact on policy shocks 
using a New Keynesian DSGE model from 1996Q1 to 2015Q1. Results: Higher trend 
inflation exacerbates effects of policy shocks. Money supply may lose effectiveness, 
and using government budget for recurrent spending has severe consequences in 
high-trend inflation economies. Alrawashdeh et al. (2022) investigated the effective
ness of fiscal policies in targeting inflation from 1992 to 2000 using ARDL. It was 
found that direct taxes have a significant negative impact on the consumer price 
index. They found a significant and positive effect of indirect taxes, the import price 
index, and real GDP on the consumer price index. D’alessandro et al. (2019) used 
a Bayesian structural vector autoregression analysis from 1954Q3 to 2007Q4 it was 
found that increase in government purchases it was found that an increase in 
government spending increases hours and induces skill accumulation, and real 
wages. Overall, marginal costs decrease, lowering expected inflation and increasing 
consumption. Paulus and Tasseva (2020) examined Europe through the crisis of 
discretionary policy changes and automatic stabilizers from 2007 to 2019 in 27 EU 
countries. It was found that higher-than-price inflation was clearly pro-poor across 
countries, leading to larger relative income gains at the bottom than at the top of the 
distribution.

Bordo and Levy (2021) investigated if rising fiscal deficits caused inflation using 
historical data from 1965 to 2019. During the Global Financial Crisis, expansionary 
policies didn’t cause inflation. However, COVID-19 responses raised concerns about 
fiscal dominance and future inflation Nakata and Schmidt (2022) analyzed optimal time- 
consistent policies in New Keynesian DSGE model. Simulations show raising inflation 
target, appointing low inflation-biased central banker, or using government spending for 
stabilization may worsen deflationary pressures and demand shortfalls in liquidity trap 
periods. Caramp and Silva (2023) fiscal policy and monetary transmission. Economy’s 
response to monetary policy depends on fiscal support. DSGE model simulations show 
inflation decrease from contractionary monetary policy relies on subsequent contrac
tionary fiscal policy implementation. Checherita-Westphal et al. (2023) examined infla
tion differences and fiscal policies in 19 Euro area countries from 1999 to 2019. Their 
findings reflect the impact of fiscal policies on the inflation differences. Fiscal policy 
seems to be more effective in controlling inflation differences when the economy exceeds 
its potential.

As reflected in Table 1, the existing literature presents mixed findings on the relation
ship between fiscal policy and inflation, employing various methodologies, such as 
proxying fiscal policy through narrative approaches based on government expenditure 
increases and cuts (expansionary and contractionary fiscal policies), government expen
diture shocks, tax shocks, the narrative approach, shock of fiscal economic variables, and 
stochastic volatility shocks.

3. Methodology

This study uses quantitative analysis to investigate the fiscal theory of the price level in 
action in the South African inflation response to fiscal policy shocks analyzed through 
Bayesian vector autoregressions with hierarchical priors. South Africa is selected for
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investigation as it proved a dynamic economy fiscal consolidation impact of price levels. 
On the other hand, recent policy changes, including fiscal consolidation measures, make 
it a pertinent case study. Comprehensive data, exemplified by Buthelezi and Nyatanga 
(2023c), allows for in-depth analysis and meaningful conclusions. This study uses annual 
data from 1979 to 2022. The economic variables in this study are reflected in Table 2, 
where infl is inflation, which is the central economic variable of interest when investigat
ing the FTPL.

This serves as an anchor for understanding how fiscal policy impacts the 
overall price level in South Africa. The e infl is essential for capturing the role 
of expectations in the FTPL. This allows us to assess how economic agents 
anticipate future inflation, based on their perceptions of fiscal policy decisions. 
The real balance e m p, representing the real value of money or financial assets 
held by households and firms, plays a pivotal role in the transmission of fiscal 
policy shocks to inflation. pris the repo rate, a critical monetary policy instru
ment. Its inclusion allows us to examine how monetary policy responds to fiscal 
policy shocks, and how changes in interest rates affect inflation. The e greflects 
the government spending decisions that directly impact the economy. By includ
ing national government expenditures, we can analyze how changes in fiscal 
policy, particularly government spending, affect inflation dynamics. The e tgr 
revenue-to-GDP ratio reflects a government’s fiscal health. It provides insights 

Table 1. Empirical estimates of inflation response.
Response of 
inflation Scholars Mesurese of fiscal policy

Inflationary Alrawashdeh et al., (2022); Coibion et al., (2021); 
Ferrara et al., (2021); Jørgensen and Ravn,  
(2022); Le and Finch, (2022); Sriyana and Ge,  
(2019); Ben Zeev and Pappa, (2017)

Government expenditure shock, tax shock, the 
narrative approach, shock of the fiscal 
economic variables, and stochastic volatility 
shocks.

Disinflationary Bordo and Levy, (2021); Caramp and Silva, (2023); 
Checherita-Westphal et al., (2023); 
D’alessandro et al., (2019); Lowndes and 
Mccaughie, (2013) Nakata and Schmidt, (2022), 
Paulus and Tasseva, (2020); Ricco et al., (2016)

Government expenditure shock, tax shock, the 
narrative approach, the shock of the fiscal 
economic variables, and stochastic volatility 
shocks.

Not reported Galí et al., 2007; Mohamed, 2016; Otto and 
Ukpere, (2015); Ramey, (2011).

Government expenditure shock, tax shock, the 
narrative approach, shock of the fiscal 
economic variables, and stochastic volatility 
shocks.

Table 2. Economic variables utilized.
Variable Description Sourced

Theoretical framework variables
infl Inflation rate SARB (2023)
e infl Expected inflation Computed
e m P Real balances Computed
pr Repo rate SARB (2023)
e g National government expenditure SARB (2023)
e tgr National government revenue as % of GDP SARB (2023)

Economic variables that proxy fiscal consolidation used the discretion of fiscal authorities
tvp elstcy capb g Time-varying CAPB for government expenditure Buthelezi and Nyatanga (2023c)
tvp elstcy capb tgr Time-varying CAPB for total government revenue Buthelezi and Nyatanga (2023c)
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into the government’s ability to finance expenditure and fiscal sustainability. The 
time-varying cyclically adjusted primary balance for government expenditure is 
denoted as tvp elstcy capb g. This variable offers a nuanced perspective on govern
ment fiscal policies. This captures the cyclically adjusted primary balance for 
government expenditure, accounting for economic fluctuations. This allows us to 
assess how fiscal sustainability and budget constraints evolve, and their implica
tions for inflation. The tvp elstcy capb tgr reflects the time-varying cyclically 
adjusted primary balance for total government revenue, similar to the previous 
variable, which provides insights into the cyclically adjusted primary balance, but 
for total government revenue (Buthelezi, 2024; Buthelezi & Nyatanga, 2023a,  
2023b).

The Bayesian vector autoregression (VAR) with Hierarchical Priors is the preferred 
model for investigating the Fiscal Theory of the Price Level (FTPL) in the context of 
South African inflation responses to fiscal policy shocks. This model has key advantages 
over the error correction model and autoregressive distributed lag, among others. 
Bayesian VAR models offer greater flexibility in capturing the dynamics and interactions 
among macroeconomic variables (Kuschnig & Vashold, 2021b). Hierarchical priors in 
BVAR models enable the incorporation of prior information at different levels of the 
model. This allows for the incorporation of expert knowledge and historical data, which 
may provide valuable insights into the relationship between fiscal policy and inflation 
(Gefang et al., 2023; Lenza & Primiceri, 2022). Unlike many traditional models, Bayesian 
VARs can easily accommodate time-varying parameters (Chan, 2022; Tsionas et al.,  
2022). Bayesian VAR models can be used to recover structural shocks, which can help 
identify the underlying economic mechanisms. In the context of investigating FTPL, 
understanding structural responses to fiscal policy shocks is essential for drawing mean
ingful policy conclusions (Bruns & Piffer, 2023). Buthelezi (2023) investigated the impact 
of inflation in different states of unemployment: evidence with the Phillips curve in South 
Africa. It was found that there are 2 states of unemployment mean rates of 25.55% and 
33.59%, expected to run for 67 and 7 quarters, respectively.

3.1. Theoretical framework

In the FTPL, the price level depends on expectations of future fiscal policy actions, such 
as changes in government spending or taxation. Agents’ expectations about these actions 
influence their behavior and price-setting decisions. This framework is presented in 
Equation 1. 

P ¼ E P½ � þ E
X m

p

� �

þ Δe g � Δe tgr
� �

(1) 

Where P ¼ infl is the price level or inflation rate, E P½ � ¼ e infl expected inflation, E½� is 
the expectation operator, 

P m
p

� �
is the sum of the real balances m

p

� �
¼ e m p held by 

agents, Δe g is the expected change in government spending, Δe tgr is the expected 
change in taxes. In this study, we expected the theoretical framework to include other 
economic variables of interest, as reflected in Equation 2. 
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P ¼ E P½ � þ E
X M

P

� �

þ Δe g � Δe tgr
� �

þ pr þ tvp elstcy capb g

þ tvp elstcy capb tgr (2) 

The variable pr represents the repo or policy rate, which signifies the impact of 
monetary policy on inflation. Meanwhile, tvp elstcy capb g and tvp elstcy capb tgr 
indicate the contractionary effect of the fiscal policy on inflation. These variables 
encapsulate fiscal consolidation measures involving reductions in government spend
ing and tax increases.

3.2. Model specification

The Bayesian VAR (BVAR) model adopted in this study is reflected in Equation 3. 

yt ¼ α0 þ A1yt� 1 þ . . .þ Apyt� p þ 2t;2t ~N 0;
X

x
� �

(3) 

In the model, we have a column vector consisting of seven endogenous variables denoted 
as inf , e infl, e m p, e g, e tgr; pr, tvp elstcy capb g, and tvp elstcy capb tgr. A 7 × 1 
vector is represented byα0, which serves as the intercept. However, we have a 7 × 7 
matrix j ¼ 1; . . . ; pð Þ that contains autoregressive coefficients for the regressors, where 
p is the order of the BVAR. Finally, 2t is a 7 × 1 vector comprising Gaussian exogenous 
shocks characterized by a zero mean and a variance-covariance matrix denoted by 

P
x. 

The total number of coefficients to be estimated in this model is 7+72
p, and this number 

increases quadratically with the number of included variables and linearly with lag order.
The Bayesian methodology employed for the estimation of VAR (Vector 

Autoregressive) models effectively addresses a notable constraint by introducing an 
augmented structural framework. We follow the estimation framework by (Zungu 
et al., 2022). This augmentation entails the incorporation of prior information, 
a strategic choice that has garnered empirical validation to alleviate the curse of dimen
sionality. As evidenced by the empirical study of (Marta et al., 2010), this approach 
enables the estimation of expansive models. The utilization of informative priors serves 
to guide model parameters towards a more parsimonious reference point, yielding 
a reduction in estimation errors and a consequent improvement in out-of-sample 
projection accuracy, as expounded by Koop (2013). Notably, this process of “shrinkage” 
bears resemblance to prevalent frequentist regularization techniques, as delineated in the 
research of De Mol et al. (2008).

3.3. Selection of hierarchical priors and specification

Effective information on prior beliefs is crucial, as flat priors often yield suboptimal 
results (Marta et al., 2010). Del Negro and Schorfheide (2004) favored values that 
optimize data density, and Marta et al. (2010) addressed overfitting. Annexure 1 show 
the residuals of the economic variables considered. Giannone et al. (2015) introduced 
data-driven hyperparameters in Bayes’ law, as reflected in Equations 4 to 5. 

p γjyð Þαp yjθ; γð Þp θjγð Þ (4) 
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p yjγð Þ ò p yjθ; γð Þp θjγð Þdθ (5) 

The equation y ¼ yp þ 1 . . . ; yp
� �

defines the VAR parameter θ and hyperparameter γ. 
Equation 3 marginalizes Equation 2, yielding the data density function p yjγð Þ and the 
marginal likelihood (ML). ML depends on γ and indicates the hyperparameter choice. 
Giannone et al. (2015) advocate this empirical Bayes approach as it robustly explores the 
hyperparameter space while acknowledging uncertainty, yielding theoretically sound 
results when efficiently implemented. In the selected Normal-inverse-Wishart (NIW) 
framework, we approach the model in Equation 1 by letting A ¼ a0;A1; . . . ;Ap

� �T and 
β=vec Að Þ, and then the conjugate prior setup, as reflected in Equations 6 to 7. 

βj
X

,N b;
X
�Ω

� �
(6) 

X
,IW Ψ; dð Þ (7) 

where b, and Ω, Ψ, and d are all dependent on a lower-dimensional vector of hyperpara
meters, denoted as γ. Giannone et al. (2015) considered three priors in their study: the 
sum-of-coefficients prior, single unit-root prior, and Minnesota (Litterman) prior, which 
was used as a baseline. The prior is characterized by Equations 8–9.

E Asð Þijj
X
¼

1; and i ¼ j; s ¼ 1
0; andotherwis

�

(8) 

cov Asð Þij Arð Þklj
X
¼ λ2 1

Sσ

P
jk

Ψ= d� m� 1ð Þ
; and if l ¼ j and r ¼ s

0; andotherwis

(

(9) 

where λ controls for prior influence, with λ! 0 enforcing strict priors and λ!1
approximating ordinary least squares. The ψ represents the prior standard deviation of 
the variable lags. The Minnesota prior reduces the deterministic component, while the 
sum-of-coefficients prior assumes no change initially using dummy observations 
(Giannone et al., 2015). It is implemented via Theil mixed estimation by adding artificial 
dummy observations to the data matrix, which is reflected in Equation 10.

yþ
M �M ¼ diag

�y
μ

� �

þ
xþ

M � 1þMPð Þ
¼ 0; yþ; . . . :; yþ½ � (10) 

Equation 10 is a 7 × 1 vector of the variable averages over the initial p observations. 
Variance is controlled by μ, and μ!1makes the prior uninformative, and μ! 0 leads 
to unit roots with no co-integration. The single unit root (SUR) prior by Sims and Zha 
(1998) allows cointegration relations and influences variables accordingly. These types of 
priors are associated with the dummy observations in Equation 11. 

yþþ
1 �M ¼

�y
δ
þ

xþþ
1 � 1þMPð Þ

¼
�y
δ
; yþþ; . . . :; yþþ

� �

(11) 

where �y is again distinct, as mentioned above, and δ is the key parameter governing the 
tightness of the SUR prior. Numerous heuristics for determining hyperparameters 
associated with prior distributions have been explored in the literature, with notable 
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contributions from Doan et al. (1984) and Marta et al. (2010). The estimation of these 
hyperparameters, achieved through the maximization of marginal likelihood (ML), 
embodies an empirical Bayes methodology, as elucidated by Giannone et al. (2015), 
offering a distinct interpretation from the frequentist perspective within the realm of 
economic analysis.

3.4. Robust check model with SVAR

The model adopted in this study is the SVAR because it offers attractive properties of 
imposing structural restrictions (Gottschalk, 2001), which may been need on the analysis 
of climate change and fiscal sustainability. Moreover, the SVAR model capture the 
dynamic interactions between variables over time and address endogeneity issues inher
ent in VAR and VEC models (Braun & Brüggemann, 2023). On the other hand, the 
model provides a framework for assessing the impact of policy interventions on the 
economy (Braun & Brüggemann, 2023). This allows for informed decision-making and 
the design of policies that balance environmental objectives and financial sustainability. 
The SVAR starts from the VAR which reflects the data generation process with endo
geneity for each variable as reflected in Equation 12. 

xt ¼ Atxt� 1 þ . . .þ Apxt� p þ εt (12) 

where variables of N number: xt ¼ xt; . . . ; xktð Þ
0

while xt is the Nx1 vector containing the 
model variables ft is a matrix containing NxN autoregression coefficients, and 
εt ¼ ut; . . . ; uktð Þ is the unobserved error term which is a vector with Nx1 Gaussian 
distribution containing a discrete representation white noise process and εt 0; E ut; u

0

t
� �� �

is a positive definite covariance matrix. In formulating Equation 12, with various limita
tions on the parameters, the study employs Cholesky’s approach for the short-term 
constrain which depict shocks (Higham, 2009). Conversely, employing the Blanchard- 
Quah method involves imposing long-term restrictions. To achieve this the reduced form 
VAR in Equation 12 is multiplied by A� 1 an inverse to formulate the SVAR model in 
Equation 13. 

Axt ¼ As
txt� 1 þ . . .þ As

pxt� p þ but (13) 

where εt ¼ A� 1but and s ¼ A� 1b. Cholesky’s long-run shocks are reflected in the 
matrix 14. 

εt ¼ sut ¼

1 0 0 0 0 0 0 0
at21 1 0 0 0 0 0 0
at31 at32 1 0 0 0 0 0
at41 at42 at43 1 0 0 0 0
at51 at52 at53 at54 1 0 0 0
at61 at62 at63 at64 at65 1 0 0
at71 at72 at73 at74 at75 at76 1 0
at81 at82 at83 at84 at85 at86 at87 1

2

6
6
6
6
6
6
6
6
6
6
4

3

7
7
7
7
7
7
7
7
7
7
5

¼

uinflt
t

ue inflt
t

ue m Pt
t
uprt

t
ue gt

t
ue tgrt

t
utvp elstcy capb gt

t
utvp elstcy capb tgrt

t

2

6
6
6
6
6
6
6
6
6
6
6
4

3

7
7
7
7
7
7
7
7
7
7
7
5

(14) 
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4. Empirical analysis and interpretation results

4.1. Impulse responses of the Bayesian VAR

Figure 1 shows the impulse responses of e g and e tgr and prfrom the Bayesian VAR 
model. The first graph in Figure 1 shows e g !" inf the plot of inflation rate response to 
an unexpected 1% shock on national government expenditure. The shock of national 
government expenditure resulted in a slight decrease in the inflation rate in the first two 
years. This result is inconsistent with the fiscal theory of price, which states that an 
increase in government expenditure results in an increase in price levels (Buiter, 2002; 
Cochrane, 2023). These results are similar to those of (Bordo & Levy, 2021; Caramp & 
Silva, 2023; Checherita-Westphal et al., 2023; D’alessandro et al., 2019; Lowndes & 
Mccaughie, 2013; Nakata & Schmidt, 2022; Paulus & Tasseva, 2020; Ricco et al., 2016). 
Lowndes and Mccaughie (2013) provide evidence of the disinflationary nature of fiscal 
policy. These results imply that in South Africa, a decrease in inflation, even if temporary, 
could be seen as a positive sign for macroeconomic stability in the short term, as it may 
reduce the likelihood of inflationary pressures. South African policymakers may need to 
reassess the effectiveness of fiscal policies in influencing inflation. If government expen
diture does not lead to expected price increases, alternative strategies may be needed to 
achieve the desired inflation targets. SARB may need to carefully consider its monetary 
policy stance in response to unexpected fiscal shocks. If fiscal policy does not lead to 
inflationary pressure, the central bank may need to take a more proactive role in 
managing inflation through its monetary policy tools.

Figure 2, second graph, shows e tgr !" inf the plots inflation rate response to 
unexpected 1% shock on to national government revenue as % of GDP. In the shock of 
the national government revenue as % of GDP is significant and starts to have a stable 
effect on inflation in the first year in the second year inscription starts to increase. These 
results are similar to those of (Alrawashdeh et al., 2022; Coibion et al., 2021; Ferrara et al.,  
2021; Jørgensen & Ravn, 2022; Le & Finch, 2022; Sriyana & Ge, 2019; Ben Zeev & Pappa,  
2017). Ben Zeev and Pappa (2017) among others that found fiscal policy results in 
inflationary pressure. The result also suggests that inflation during the first year following 
the shock implies that there might be a lag in how changes in government revenue affect 
consumer prices and the general price level. This lag could be due to various factors, 
including expectations and market dynamics. When businesses face the shock of the 
national government revenue. This is reflected in an increase in costs and businesses’ 
profit margins can come under pressure. To maintain or protect their profit levels, 
businesses may respond by passing on these higher costs to consumers in the form of 
higher prices for goods and services.

Figure 2, third graph shows pr !" inf the plot’s inflation rate response to the 
unexpected 1% shock on the repo rate. The shock of the repo rate on the inflation rate 
is found to result in a fall in the inflation rate from year one to year four. The results are in 
line with that of (Banerjee et al., 2022; Cevik & Miryugin, 2023; Liu et al., 2021) among 
others who have also found that monetary policy interventions can effectively influence 
inflation outcomes. On the other hand, the result reflects the transmission of the repo 
rate shock reflecting that the unexpected hike typically leads to higher interest rates in the 
broader economy. Higher interest rates can reduce borrowing and spending by both 
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consumers and businesses, which, in turn, can lead to decreased demand for goods and 
services. This reduced demand can put downward pressure on prices, contributing to 
a decline in the inflation rate.

Figure 3 shows the impulse responses of tvp elstcy capb g generated from the Bayesian 
VAR model. The first graph in Figure 3 shows tvp elstcy capb g !" inf the plot of 
inflation rate response to an unexpected 1% shock on national government expenditure. 
An increase in government expenditure cuts (proxied by time varying CAPB for govern
ment expenditure) led to a sustained decrease in the price level over the first four years. 
However, in the fifth year, this trend reversed dramatically, causing prices to surge above 
the equilibrium level; this upward trajectory continued in subsequent years. This result is 
contrary to those of (Bordo & Levy, 2021; Caramp & Silva, 2023; Checherita-Westphal 
et al., 2023; D’alessandro et al., 2019; Lowndes & Mccaughie, 2013; Nakata & Schmidt,  
2022; Paulus & Tasseva, 2020; Ricco et al., 2016). Lowndes and Mccaughie (2013). The 

Figure 2. Generated impulse responses of e g and e tgr and prfrom the Bayesian VAR. The area is 90%, 
95%, 70% and 50% credible interval for the estimation. Where infl inflation rate, e inflexpected 
inflation, e m p real balances, prrepo rate, and e gnational government expenditure.
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shock of an increase in government expenditure cuts reduces the components of aggre
gate demand in an economy. If the reduction is significant, it can lead to a situation in 
which the supply of goods and services exceeds demand, putting downward pressure on 
prices. On the other hand, a decrease in government spending is a form of fiscal policy 
tightening, which can counterbalance inflationary pressures that might have been 
increasing. Business and consumer expectations play a role in shaping inflation. If 
government expenditure cuts are seen as a signal that policymakers are committed to 
fiscal discipline and price stability, they can influence expectations. Businesses may 
reduce their price-setting behavior and consumers may adjust their inflation expectations 
downward.

Figure 4 shows the impulse responses of tvp elstcy capb g generated from the 
Bayesian VAR model. The first graph in Figure 4 shows tvp elstcy capb g !" inf the 

Figure 3. Generated impulse responses of tvp elstcy capb g from the Bayesian VAR. The area is 90%, 
95%, 70% and 50% credible interval for the estimation. Where infl inflation rate, e inflexpected 
inflation, e m p real balances, prrepo rate, e gnational government expenditure, and 
tvp elstcy capb g time-varying CAPB for government expenditure.
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plot of inflation rate response to an unexpected 1% shock on national government 
expenditure. An unexpected surge in total government revenue triggered an inflation 
rate increase in the first year. This upward trend continues through the second year, 
peaking in year six, after which diminishing returns set in, leading to a subsequent 
decline in the inflation rate.

This result suggests that in the first year, the infusion of additional government 
revenue into the economy can be seen as a fiscal stimulus. Increased government 
spending, particularly on capital expenditure or other economic activities, injects 
money into the economy and drives up demand for goods and services. This heightened 
demand in turn exerts upward pressure on prices, resulting in an initial increase in the 
inflation rate. The sustained upward trend in inflation over the first few years suggests 
a delayed impact of the fiscal stimulus. It takes time for increased government revenue to 

Figure 4. Generated impulse responses of tvp elstcy capb g from the Bayesian VAR. The area is 90%, 
95%, 70% and 50% credible interval for the estimation. Where infl inflation rate, e inflexpected 
inflation, e m p real balances, prrepo rate, e gnational government expenditure, and 
tvp elstcy capb tgr time-varying CAPB for total government revenue.
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filter through the economy and for businesses and consumers to adjust their behavior in 
response to surplus funds. During this period, inflationary pressure continued to 
increase. The peak inflation in year six indicates that the initial stimulative effect of the 
surge in government revenue has reached its zenith. At this point, the economy may 
operate at or near full capacity, and the impact of additional spending becomes less 
potent. Consequently, diminishing returns are set in, leading to a subsequent decline in 
the inflation rate. The pattern observed may also reflect the supply demand dynamics in 
the economy. Initially, increased demand drives prices up. However, as supply adjusts to 
meet the heightened demand, inflationary pressures ease, contributing to the decline in 
the inflation rate. Over time, businesses and consumers may adjust their expectations and 
pricing behavior in response to a sustained inflationary environment. Businesses may 
anticipate higher costs and increase their prices accordingly, whereas consumers may 
factor in higher inflation when making spending decisions.

4.2. Robust check with the SVAR

Figure A4 in Annexure 4 depicts the impulse responses of e g from the SVAR, indicating 
that the shock of e g leads to a decrease in inflation in year 3, stabilizing below the 
equilibrium. This finding aligns with the observation in Figure 2. Conversely, Figure A5 
illustrates the impulse responses of e tgr from the SVAR, suggesting that the shock results 
in a decline in inflation. This contrasts with the increase depicted in Figure 2. 
Furthermore, Figure A6 displays the impulse responses of pr from the SVAR, showing 
that the shock leads to a decrease in inflation. This result is consistent with that of 
Figure 2, indicating robustness in the model. However, it is worth noting that the 
magnitude of the BVAR is slightly higher than that of the SVAR model. Additionally, 
Figure A7 demonstrates the impulse responses of tvp elstcy capb g from the SVAR, 
revealing a decline in inflation in year 3 followed by a slight increase. Conversely, in 
Figure 3, there is a decrease in the inflation rate, aligning with both the BVAR and SVAR 
results. Figure A8 show the impulse responses of tvp elstcy capb tgr from the SVAR 
result to the fall in inflation that is significant compared to other school using the SVAR.

The comparison between the SVAR and BVAR models provides insights into the 
stability and reliability of the results. The results indicate that while there are some 
variations in the magnitude of the impulse responses between the SVAR and BVAR 
models, the overall patterns remain consistent. This consistency suggests that the 
observed relationships between the variables are robust across different modeling 
frameworks.

4.3. Discussion

The analysis of the impulse responses provides critical insights into the behavior of 
inflation in response to various fiscal and monetary policy shocks in South Africa. 
Policymakers should reconsider traditional models and explore alternative strategies 
for achieving inflation targets.2 Furthermore, the delayed response of inflation to shifts 

2Establishing formal coordination mechanisms between fiscal and monetary authorities is essential to facilitate informa
tion sharing, policy alignment, and joint decision-making, particularly in response to unexpected fiscal shocks.
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in national government revenue underscores the importance of managing inflation 
expectations and understanding market dynamics. Expectations and market reactions 
play a significant role in shaping inflation outcomes, highlighting the need for clear and 
consistent communication of fiscal policy decisions to guide public perceptions and 
market behavior effectively.

The sustained decline in inflation following an unexpected increase in the repo rate 
highlights the effectiveness of monetary policy in influencing inflation dynamics. This 
emphasizes the importance of coordination between fiscal and monetary authorities to 
achieve macroeconomic stability. Policymakers should be prepared to adjust monetary 
policy tools in response to unconventional inflation dynamics resulting from fiscal policy 
shocks. Long-term economic stability should be prioritized over short-term reductions in 
inflation. The findings emphasize the need for evidence-based policymaking and proac
tive measures to maintain price stability and macroeconomic equilibrium in South 
Africa. There is a need of must carefully consider the implications of fiscal and monetary 
policy decisions on inflation dynamics to ensure sustainable economic outcomes.3 The 
SARB may respond to sustained inflationary pressures by implementing monetary policy 
measures such as raising interest rates. These measures can dampen borrowing and 
spending, reduce demand, and curb inflation. This could explain the eventual decline in 
the inflation rate. The coordination between fiscal and monetary authorities is crucial for 
maintaining macroeconomic stability. Policymakers should engage in long-term fiscal 
planning to mitigate potential diminishing returns. Assessing the sustainability of infla
tionary pressures resulting from government revenue allocation to capital expenditure is 
essential for effective economic management.

The results also suggest that unexpected shocks to the repo rate (monetary policy tool) 
can influence inflation rates, with an unexpected hike leading to a decline in inflation 
over time. The findings highlight the challenge policymakers face in managing infla
tionary pressures through monetary policy interventions. While raising interest rates can 
help counteract inflation, it may also have adverse effects on economic growth and 
employment. This dilemma underlines the importance of carefully balancing inflation 
concerns with other macroeconomic objectives.4

5. Conclusion

The study utilizes Bayesian Vector Autoregressions to analyze South African inflation 
responses to fiscal policy shocks from 1979 to 2022. The findings challenge conventional 
wisdom, showing an unexpected decrease in inflation following a 1% increase in national 
government expenditure. This underscores the need to reevaluate the fiscal policy- 
inflation relationship. Additionally, the lagged response of inflation to changes in 

3Policymakers should consider implementing targeted fiscal measures aimed at addressing specific economic challenges 
or structural imbalances identified in the analysis, particularly in response to unexpected fiscal shocks that may have 
significant implications for inflation dynamics. Moreover, adopting flexible monetary policy frameworks that allow for 
timely adjustments in response to unexpected shocks is crucial for ensuring effective policy responses and maintaining 
macroeconomic stability, especially in light of the potential impacts of fiscal policy developments on inflation dynamics.

4Coordination between fiscal and monetary authorities is essential to ensure that policy measures are aligned and 
mutually reinforcing. Monetary policymakers must consider the potential impact of fiscal policy decisions on inflation 
dynamics, while fiscal policymakers should take into account the implications of monetary policy actions on overall 
economic stability.
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government revenue highlights the importance of managing inflation expectations and 
suggests potential nonlinear effects from fiscal austerity measures. Policymakers must 
carefully coordinate fiscal and monetary policies to maintain price stability. Future 
research should further explore the drivers of inflation responses to fiscal shocks and 
investigate the interaction between monetary and fiscal policies for effective macroeco
nomic stability.
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Annexure 1.

Figure A1. Residual of the economic variables considered.
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Annexure 2.

Annexre 2 reflect in the frameworks of the OECD and IMF are shown in Equations A1 to A3.
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where elasticity is given by εtgr and εg is the constant elasticity of government revenue and 
government expenditure. The time-varying elasticity is reflected in Equations A4 to A6. 
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where εtgr ¼ εrt and εg ¼ εgt with the key distinction being the t time subscript reflecting time- 
varying elasticity.

Annexure 3.

A.3.1. Data transformation and stationarity

Developing a BVAR model 5requires the data to be coercible into a rectangular numeric matrix 
with no missing data points. We used 7 variables in our BVAR model, we use seven variables: inf , 
e infl, e m p, e g, e tgr; pr, tvp elstcy capb g, and tvp elstcy capb tgr. We followed the transforma
tion adopted by Kuschnig and Vashold (2021a) to transform all variables into log levels to 
demonstrate dummy priors.6 We then used the code argument derived from the direct- 
transformation codes. In the transform, we selected two log differences and 1st differences. We 
then set the number of lags to two for the yearly differences.

A.3.2. The prior setup and configuration

Following the meticulous preparation of our dataset,7 we set priors and configured our model. 
Specifically, we fine-tuned the Minnesota prior by defining hyperparameters with upper and 
lower bounds for the Gaussian proposal distribution within the Metropolis-Hastings step. 
Notably, we did not implement hierarchical treatment for α at this stage. In this version of the 
BVAR, this is equivalent to providing the character vector c Lambda; soc; surð Þ, after setting the 

5The function that we bvarðÞ.
6Our transformation was performed through the function fred � transformðÞ.
7Using the code of priorsðÞ as a function, which holds arguments for the Minnesota and dummy-observation priors.
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configuration of the model’s priors and Metropolis-Hastings (Kuschnig & Vashold, 2021a). 
Table A1 in Annexure 3 shows the sum of the posterior marginal likelihood results.

A.3.3. Estimation of the model

The model was subjected to estimation,8 featuring a bespoke setup with meticulous parametriza
tion. Specifically, the total number of initial iterations was predefined. Within this framework, we 
prescribed 50,000 iterations for the burn-in phase, and subsequently executed 25,000 iterations for 
the draw phase. Importantly, during the model estimation process, the verbose ¼ TRUE option 
was invoked to implement a progress bar to facilitate real-time monitoring of the Markov Chain 
Monte Carlo (MCMC) sampling procedure (Kuschnig & Vashold, 2021a).

The BVAR function returns an object that generates multiple outputs: These outputs include 
essential parameters hierarchically treated as hyperparameters, the VCOV matrix, and the poster
ior draws of the VAR coefficients. Additionally, the BVAR object includes ML1 values for each 
draw, specified prior settings, initial values for prior hyperparameters obtained from the optima, 
and automatically set values (Kuschnig & Vashold, 2021a).

A.3.4. Analysing outputs

The BVAR model incorporates established methodologies. Our assessment pertains to an in-depth 
examination of the global properties and convergence characteristics of the MCMC algorithm 
employed for parameter estimation, as a pivotal aspect for ensuring the stability of the model.

Table A2 presents a comprehensive summary of the BVAR model. This table provides vital 
insights into the key parameters of the model and details of the sampling process used in the 
analysis. First, we present the parameter coefficients for lambda, soc, and sur which are essential 
components of the BVAR model. These coefficients are valuable for understanding the relation
ships and dynamics within a model. In this case, the coefficients are 0.45459 for lambda, 0.86602 
for soc, and 1.10648 for sur. These values offer crucial insights into the structural relationships in 
the model. Furthermore, Table 3 presents an in-depth examination of the iterative process used in 
the analysis. The number of iterations was 50,000. Among these iterations, there are 5,000 “burnt” 

Table A1. Posterior marginal likelihood.
“Optimisation concluded.

Posterior marginal likelihood: −1237.656
Hyperparameters: lambda = 0.45459; soc = 0.86602; sur = 1.10648
|==============================================================| 100%
Finished MCMC after 42.74 secs.
Compelled by the author

8Using the function bvarðÞ, also noting that this function needed us to prepare the data and provide the lag order of p as 
arguments. On the other hand, the n burn and n drawsis used.

Table A2. Summary of the BVAR mode.
Bayesian VAR consists of 35 observations, 8 variables and 4 lags.

Time spent calculating: 42.74 secs
Hyperparameters: lambda, soc, sur
Hyperparameter values after optimisation: 0.45459, 0.86602, 1.10648
Iterations (burnt/thinning): 50000 (5000/1)
Accepted draws (rate): 14299 (0.318)
Compelled by the author
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iterations, which are typically excluded from the analysis to mitigate the impact of initial values 
and ensure convergence. The inclusion of burnt iterations is common practice in Bayesian 
analysis. The “thinning” rate, indicated as 1, suggests that every iteration was retained for analysis 
without any subsampling. Thinning can be employed to reduce the volume of data used for 
analysis, making it more manageable, while still providing an accurate representation of the 
underlying model. Finally, the table reports an acceptance rate of 31.8% for the draws in the 
model. This acceptance rate is a critical metric in MCMC methods such as those used in Bayesian 
analysis. This indicates the efficiency of the sampling procedure: a higher acceptance rate generally 
implies more efficient sampling and faster convergence.

Subsequently, we employed a reasoned approach to select the appropriate visualization 
technique, as shown in Figure A2. This figure presents graphical representations of the 
density9, trace10, and hierarchical treatment of the hyperparameters. The scrutiny of these 

9This figure presents graphical representations of the density, trace, and hierarchical treatment of hyperparameters. The 
scrutiny of these density and trace plots serves as an indicator of the convergence achieved in the critical hyperpara
meters within the estimated BVAR model.

10The trace plot, on the other hand, is a time series plot that displays the values of the hyperparameters as the MCMC 
chain progresses. It allows us to monitor how the chain traverses the parameter space.

Figure A2. Trace and density plots of all hierarchically treated hyperparameters and the ML.
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density and trace plots serves as an indicator of the convergence achieved in the critical 
hyperparameters of the estimated BVAR model. Visual examination suggests that the 
MCMC chain effectively explores the posterior distribution, with no conspicuous outliers 
identified. Figure A3 shows the density plot for the autoregressive coefficient correspond
ing to inflation and inflation expectations. Figure A1 shows the residuals of the economic 
variables.

Figure A3. Density plot for the autoregressive coefficient corresponding to inflation and inflation 
expectations.
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Annexure 4.

Figure A4.1 Impulse responses of pr from the SVAR.

Figure A4.2 Impulse responses of e g from the SVAR.
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Figure A4.3 Impulse responses of e tgr from the SVAR.

Figure A4.4 Impulse responses of tvp elstcy capb g from the SVAR.
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Figure A4.5 Impulse responses of tvp elstcy capb tgr from the SVAR.
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