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Abstract

This paper investigates the impact of 
inflation targeting monetary policy and 
inflation volatility on economic growth in 
South Africa. Inflation volatility is 
measured by conditional variance 
generated by fitting an empirical 
Generalized Autoregressive Conditional 
Hetroskedasticity (GARCH) model to a 
seasonally adjusted annualized quarterly 
consumer price inflation for the period 
1960Q1-2013Q3.  The volatility measure, 
together with macroeconomic control 
variables, was used to estimate economic 
growth models for two periods 
corresponding to two monetary policy 
regimes and a third period covering the 
full sample.  The first period corresponds 
to the pre-inflation targeting regime 
covering 1960Q1-1998Q4. During this 
period, the country had adopted various 
monetary policy frameworks including 
exchange-rate targeting, discretionary 
monetary policy, monetary-aggregate 
targeting and an eclectic approach. This 
period was largely characterized by high 
and more volatile inflation.  The inflation 
volatility in turn had statistically 
significant negative impact on economic 
growth during this period.  Nonetheless, 

inflation volatility did not have 
statistically significant impact on real 
economic growth during the inflation 
targeting monetary policy period, i.e. 
2000Q1-2013Q3. The empirical results for 
the combined growth model are 
consistent with the findings for the two 
periods.  The implication of this is that by 
adopting the inflation targeting monetary 
policy framework since 2000, South Africa 
has succeeded in achieving low and stable 
general price level thereby creating a 
conducive environment for economic 
growth. The higher growth period of the 
mid 2000s followed the introduction of 
inflation targeting monetary policy 
regime. Nevertheless, higher Sacrifice 
Ratio of disinflation and entrenched 
structural bottlenecks continue to 
undermine growth and stifle the spillover 
effects from low and stable inflation to 
real economic activities. The government 
may consider to urgently implement 
structural reforms to unlock the economic 
growth potential while ensuring more 
flexibility in the disinflation policy regime.    
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1. Introduction  

This paper investigates the impact of inflation targeting monetary policy and inflation volatility on 

economic growth in South Africa. Until at least the early 1970s, monetary policy was regarded as 

ineffective in controlling inflation. Governments relied on fiscal policy to stabilize the economy and keep 

inflation low. However, beginning in mid-1970s monetary authorities in advanced economies attempted 

to control inflation using monetary aggregates (M3, M2 or M1) with some success. Nonetheless, the 

instability between monetary targeting and goal variables (inflation and income) made this approach 

problematic. With such problems with monetary targeting in 1970s and 1980s, advanced economies 

shifted to inflation targeting in early 1990s.  

New Zealand was the first country to adopt inflation targeting monetary policy approach in 1990. 

Following New Zealand, a growing number of countries have adopted inflation rate as a primary goal of 

monetary policy. In 2010, 26 countries used inflation targeting monetary policy framework with half of 

them consisting of emerging market and low income countries (Roger, 2010).  According to Hammond 

(2012), at the start of 2012, some 27 central banks were considered fully fledged inflation targeters, and 

several others were in the process of establishing a full inflation-targeting regime. Nonetheless, with 

Albania joining the inflation targeting group in 2009, there were already 28 inflation targeting monetary 

authorities by 2012 (Jahan, 2012).  What makes inflation targeting monetary policy different from other 

monetary policies was the explicit public commitment to controlling inflation as the primary policy 

objective and the emphasis on policy transparency and accountability. Inflation targeting monetary policy 

framework has four main elements (Mishkin, 2004; Roger, 2010): (i) an explicit central bank mandate to 

pursue price stability as the primary objective of monetary policy and a high degree of operational 

autonomy; (ii) explicit quantitative targets for inflation; (iii) central bank accountability for performance 

in achieving the inflation objective, mainly through high-transparency requirements for policy strategy 

and implementation; and (iv) a policy approach based on a forward-looking assessment of inflation 

pressures, taking into account a wide array of information. 

According to Jahan (2012), a major advantage of inflation targeting is that it combines elements of both 

“rules” and “discretion” in monetary policy. Accordion to him, this “constrained discretion” framework 

combines two distinct elements: a precise numerical target for inflation in the medium term and a 

response to economic shocks in the short term.  

The South African Reserve Bank (SARB) formally introduced flexible inflation targeting framework in 

February 2000.  Prior to adopting the inflation-targeting framework, the SARB had pursued a number of 

monetary policy frameworks. Between 1960 and 1998, these included exchange-rate targeting, 

discretionary monetary policy, monetary-aggregate targeting and an eclectic approach. Since the 

introduction of the inflation-targeting monetary policy framework, the specification of the target has been 

reviewed on a number of occasions. The initial target measure was the CPIX, which was defined as the 

consumer price index for metropolitan and other urban areas, excluding the interest cost on mortgage 

bonds. The SARB chose this variant of the CPI because the headline or overall CPI was at that time 

influenced directly by changes in the Bank’s monetary policy. However, as the result of the revisions in 

the methodology of compiling the CPI in mid 2000s which led to changes in the treatment of mortgage 

interest costs, the CPIX was discontinued and the CPI was used to evaluate the impact of monetary 

policy.  

 

  

Following the adoption of the policy, SARB introduced a multi-year target initially with a calendar year 

annual average for 2002 for CPIX inflation, and 3 to 6 % range for both 2002 and 2003.  In November 

2003, the calendar-year averaging was abandoned and the SARB began to apply the target with 3 to 5 % 

for 2004 and 2005. Beginning from 2006 the inflation target was set as a range of 3 to 6 % for the year-
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on-year increase in inflation on a continuous basis. Since February 2009, the target was based on the 

headline CPI (CPI for all urban areas).  The inflation target is set by government after consultation with 

the Reserve Bank.  

 

By adopting the explicit inflation targeting monetary policy framework the SARB acknowledges that 

although monetary policy cannot contribute directly to economic growth and employment creation in the 

long run, by ensuring a stable financial environment, monetary policy fulfils an important precondition 

for the attainment of these objectives. According to SARB, the primary objective of monetary policy in 

South Africa is to achieve and maintain price stability in the interest of sustainable and balanced 

economic development and growth.  

 

The introduction of the inflation targeting monetary policy was expected not only to maintain the 

inflation rate within the target range but also reduce its volatility.  A highly volatile rate of inflation has 

the potential to harm economic performance.  Since economic contracts are nominal, uncertainty about 

future prices is likely to entail higher risk premia and unanticipated changes in the distribution of wealth 

(Fielding, 2008). This in turn results in higher economic costs.   Economic literature finds therefore that 

for a given rate of inflation, higher inflation volatility can depress economic growth (Elder 2004; Fielding 

2008).   

 

Many studies address the role of economic policy on economic growth but few of these studies focus on 

the impact of the second moments of policy on growth. This paper attempts to investigate (i) the impact 

of monetary policy on inflation volatility and (ii) the impact of inflation volatility on economic growth 

in South Africa during the two monetary policy regimes, i.e. the pre-inflation targeting monetary policy 

regime of 1960-1998 and inflation targeting monetary policy regime adopted since February 2000.   Since 

the introduction of the inflation targeting monetary policy, the country largely succeeded in containing 

inflation within the monetary policy target range of 3 to 6 %. The only exception was the immediate pre- 

and post-recession periods where inflation breached the monetary policy target range reaching 7.1 % in 

2007 and 2009 driven primarily by higher food and fuel prices.  Inflation declined in 2010 to 4.3 % 

reaching its lowest level in five years following South Africa’s gradual recovery from the impacts of the 

global economic crisis. Inflation has remained within the policy target range since then in spite of 

continued accommodative monetary policy stance.  

 

This paper fitted the GARCH (1, 1) model to the seasonally adjusted annualized quarterly headline 

consumer price inflation for the two periods corresponding to the two monetary policy regimes, as well 

as, for the period combing the full sample.  The key finding of the paper is that the inflation volatility 

was statistically significant for the 1960Q1-2013Q3 period and that it had statistically significant 

negative impact on growth during the pre-inflation targeting monetary policy regime while it did not 

have any significant negative impact on economic growth during the inflation targeting period. The 

implication of this is that the adoption of inflation targeting monetary policy reduced not only the 

inflation rate but also the inflation volatility thereby mitigating the negative impact of inflation 

uncertainty on economic growth during the past decade and a half. That is by introducing the inflation 

targeting monetary policy regime, the monetary authorities succeeded in achieving the primary objective 

of the monetary policy: low and stable inflation.  

 

The remaining parts of the paper is organized as follows:  Sections 2 discusses the relevant literature in 

the area. Section 3 scrutinizes measures of inflation volatility with particular focus on the GARCH model.   

Section 4 provides the methodology and the data used in the estimation of the economic growth models 

for the three periods under consideration.  Section 5 presents the estimation results of the economic 

growth models while section 6 investigates the success of inflation targeting monetary policy regime 

with regard to its ability to anchor inflation expectations by key economic agents and containing the costs 

of disinflation.  Section 7 concludes the paper.  



 

 7 

2. Literature review  

It is slightly over two decades since inflation targeting monetary policy was first adopted. Theory and 

practice have developed together over this period, resulting in a large body of academic literature on 

inflation targeting. Many central banks adopted inflation targeting as a pragmatic response to the failure 

of other monetary policy regimes, rather than in response to new economic thinking (Hammond, 2012; 

Jahan, 2012).  Although empirical evidence on the impact of inflation targeting monetary policy on 

inflation volatility is mixed, a growing body of empirical economic literature suggests that inflation 

targeting monetary policy has largely succeeded in reducing both the inflation rate and inflation volatility. 

Among such studies, Mishkin and Posen (1998) analyzed the experience of inflation targeting monetary 

policy regime in the first three countries that have adopted the policy - New Zealand, Canada, and the 

United Kingdom, as well as in Germany which adopted many elements of inflation targeting. They 

conclude that inflation targeting appears to have been successful in increasing the transparency of 

monetary policymaking and in lowering significantly the rate of inflation in these countries, without any 

negative consequences for output. They found in particular that New Zealand, which was prone to high 

and volatile inflation before the inflation-targeting regime was adopted, has emerged from this 

experience as a low-inflation country with high rates of economic growth. They also found that inflation 

targeting has worked to keep inflation low and stable in Canada even though accountability was to the 

general public rather than specifically to the government through specified contracts.  

As in New Zealand, a key component of Canada's success with inflation targeting has been a strong and 

increasing commitment to transparency and the communication of monetary policy strategy to the public. 

Likewise, the British inflation targeting helped produce lower and more stable inflation rates due mainly 

to the Bank of England's focus on transparency. Mishkin and Posen (1998) conclude further that the 

design choices of the inflation targeting countries have tended to converge over time, suggesting that a 

consensus is emerging on best practice in the operation of an inflation-targeting regime. Transparency 

and flexibility, properly balanced in operational design, appear to create a sound foundation for a 

monetary strategy in pursuit of price stability. Apart from this, the study finds that inflation targeting has 

not required the central banks to abandon their concerns about other economic goals such as the level of 

the exchange rate or the rate of economic growth.  

In addition to this, a study by IMF (2005) found adoption of inflation targeting to be associated with a 

4.8 percentage point reduction in average inflation relative to other monetary policy regimes between 

1990 and 2004. Inflation targeting was also associated with a 3.6 percentage point reduction in the 

variability of inflation relative to other strategies. 

Furthermore, Mishkin and Schmidt-Hebbel (2007), based on empirical evidence from a panel of inflation 

targeting and a control group of high income non-inflation targeting countries, conclude that inflation 

targeting helps countries to achieve lower inflation rate and inflation variability compared to non-

inflation targeting countries. In the same vein, Walsh (2009) found that the adoption of inflation targeting 

monetary policy framework led to decline in mean inflation in every single country within the group of 

inflation targeters compared to a group of countries that have not adopted inflation targeting.  He 

maintains further that this decline in average inflation was accompanied by a drop in inflation volatility 

for every inflation targeting country, both in terms of the level of the standard deviation of inflation and 

as measured by the coefficient of variation (the standard deviation divided by the mean).  

Furthermore, Lin and Ye (2008) evaluated the average treatment effect of inflation targeting in thirteen 

developing countries that have adopted this policy by the end of 2004. Using a variety of propensity 

score matching methods, they find strong and robust evidence that inflation targeting has quantitatively 

large and statistically significant effects on lowering inflation and inflation variability in the thirteen 

countries considered. They conclude further that on average, the adoption of inflation targeting has led 
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to a fall in the level of inflation by nearly 3 percentage points and significantly lowered inflation 

variability.   

Empirical evidences also suggest that inflation volatility is closely associated with the inflation rate due 

to the information asymmetry in the financial market generated by the latter.  So the higher is the inflation 

rate, the more information asymmetry, the more inflation volatility, and the lower is the real growth rate 

(Emara, 2012). Today there are 28 countries that have adopted full inflation targeting as their monetary 

policy framework. 

Overall, inflation-targeting countries appear to have done better than others in minimizing the impact of 

external shocks compared to non-inflation targeting countries.  Roger (2010) argues that following the 

commodity price shock between 2006 and 2008, among low-income economies, non-inflation-targeting 

countries experienced bigger increases in inflation than inflation-targeting countries, although their gross 

domestic product growth rates fell by similar amounts. On the other hand, among high-income 

economies, inflation-targeting countries had a smaller growth decline than non-inflation-targeting 

countries and slightly less of an increase in inflation. 

There is a considerable body of economic literature that deals with the relationship between inflation, as 

well as its volatility and economic growth. For the earliest of these studies, see for instance, Kaldor 

(1959), Black (1959), Phillips (1962), Dornbusch and Frenkel (1973), and Sidrauski (1976) among 

others, who contributed significantly to our understanding of the growth inflation nexus. In recent years, 

in addition to Elder (2004) and Fielding (2008), a number of studies indicate statistically significant 

negative relationship between economic growth and both the inflation levels and its volatility.  For 

instance, using time series - cross sectional data, Judson & Orphanides (1999) state that in contrast to 

other studies which were based on cross-sectional time-average regression analyses, their study, which 

exploits the time dimension of the data, reveals a strong negative correlation between inflation and 

income growth for all but very low inflation countries. Further, using intra-year inflation data to construct 

an annual measure of inflation volatility, they find that inflation volatility is robustly negatively 

correlated with growth even after the effect of the level of inflation is controlled for.  

In addition, Rother (2004) argues that among the harmful effects of inflation, the negative consequences 

of inflation volatility are of particular concern. He states that high variability of inflation over time makes 

expectations over the future price level more uncertain and given that contracts are nominal, this induces 

risk premia for long-term arrangements, raising costs for hedging against inflation risks and leading to 

unanticipated redistribution of wealth. He concludes therefore that inflation volatility can impede growth 

even if inflation on average remains restrained. And finally, highlighting one of the channels  through 

which higher inflation volatility  dampens economic growth, Vavra  (2013) argues that greater inflation 

volatility leads to an increase in aggregate price flexibility so that nominal stimulus mostly generates 

inflation rather than output growth. 

 

3. Measuring Inflation Volatility: The GARCH Model 

 

3.1 Theoretical framework  

 

Various methods are used to measure macroeconomic volatility.  The two most common ones are 

unconditional standard deviation and conditional variance generated by the GARCH model. This paper 

uses the GARCH based conditional variance to measure the volatility of consumer price inflation in 

South Africa for the period 1960Q1-2013Q3. The volatility measure obtained in this manner is then used 

to assess its impact on real economic growth in three distinct periods: (1) the pre-inflation targeting 
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monetary policy period, 1960-1998;  (2) inflation targeting monetary policy period, 2000-2013, and (3) 

the combined, full sample,  period from 1960-2013.  

 

The general GARCH (p, q) specification, which incorporates the variance of the error term in the 

autoregressive process is given by:  

 

𝑦𝑡 = 𝑦′𝑡𝜃 + 𝜀𝑡 …………………………………………………………….(1) 

 

where 

  

𝜀𝑡|Ω𝑡−1 ∼ 𝑁(0, 𝐻𝑡) 
 

Ht = α0 + α1ε
2

t-1 + ……+ αp ε
2

t-p  + ϕ1Ht-1 +…….+ ϕqHt-q ……………      …(2) 

 

𝜀𝑡 is the error term, while Ω𝑡−1 is the information set and  𝐻𝑡 is the conditional variance of the error term. 

The AR process  𝑦′𝑡 is often used as the conditional mean of the series. A GARCH (p, q) model contains 

higher order lag terms up to (p, q). Such higher-order models are often useful when a long span of data 

is used, such as several decades of daily data or a year of hourly data. With additional lags, such models 

allow both fast and slow decay of information (Engel, 2001).  

 

The most popular model of volatility measure is the GARCH (1, 1) process due to Engel (1982) and 

Bollerslev (1986). In line with Kumo (2006) and using Bollerslev’s specification, the GARCH (1, 1) 

model can be stated as: 

 

𝑦𝑡 = 𝛼0,𝑡 + 𝛼1,𝑡𝑦𝑡−1 + 𝜀𝑡                                                                  (3)  

 

  εt = H1/2
t ut ,    ut ~N(0,1),                        ….(4)   

 

and  

 

Ht = α 0 + α 1ε
2 

t-1 + β1H t-1                                (5) 

 

where,  εt  ~ N(0, Ht) 

 

 

In this model conditional variance is measured as a sum of lagged squared residual and the lagged 

conditional variance itself. Some empirical specifications of the GARCH (1, 1) models add a trend 

variable in equation (3). However, preliminary estimation for the present study has shown no major 

differences in the values of the variances obtained by adding or omitting the trend variable. Equations 

(3) – (5) are used to estimate conditional variance measures of volatility of the quarterly headline 

consumer price inflation seasonally adjusted at annual rates in South Africa for the period 1960Q1-

2013Q3.   

 

3.2 Unit root tests  

 

Before conducting the GARCH (1, 1) estimation, it is important to test for the unit roots in the time series 

in question. The results of unit root tests for consumer price inflation series for the period 1960Q1 to 

2013Q3 is reported in Table 1 below.  The consumer price inflation series considered in this study is 

quarterly inflation rate seasonally adjusted at annual rate (INF). We have not used the consumer price 

index (CPI), which could be non-stationary at levels.  The inflation data is obtained from the South 

African Reserve Bank. The unit root test was carried out using the augmented Dickey-Fuller (ADF), 
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Phillips-Perron, and Kwiatkowski-Phillips-Schmidt-Shin tests for the variable under consideration to 

ensure stationarity before the GARCH estimation.  

 

Unit root tests for the consumer price inflation rate for the period 1960Q1 to 2013Q3 indicate mixed 

results. The popular ADF test could not reject the null hypothesis of unit roots both at 1% and 5% levels 

of significance with only a constant, as well as a constant and a trend variables in the test equation with 

level values.  On the other hand, both the Phillips-Perron and Kwiatkowski-Phillips-Schmidt-Shin tests 

reject the hypothesis of unit root for the level values at 1% and 10% level of significance with a constant, 

as well as with a constant and a trend variables respectively in the test equation at levels. For the first 

difference of the inflation rate, both ADF and Phillips-Perron tests reject the unit root hypothesis at 1% 

level of significance.  Kwiatkowski-Phillips-Schmidt-Shin tests reject the hypothesis of unit root at 5% 

with constant only and at 1% with a constant and a trend variable.  

 
Table 1: Results of unit root tests for consumer price inflation series: 1960Q1-2013Q3 

Variable  

Levels  
                               ADF   Phillips-Perron  Kwiatkowski-Phillips-

Schmidt-Shin 

Constant; 

No Trend  

Constant; 

Trend  

Constant; 

No Trend  

Constant; 

Trend  

Constant; 

No Trend 
Constant; 

Trend 
Data Period:  1960Q1-2013Q3   
INF -2.9957*** -2.9401 -5.2145* -5.1890* 0.4029*** 0.3977* 

First Difference    

DINF -17.2095* -17.1974* -38.1994* -45.8111* 0.5000** 0.4088* 
Key: INF= Annual consumer price inflation rate (%). DINF = first difference of INF. Note: * indicates significance at 1% level. *** 

indicates significance at 10* level. The rejection of the null hypothesis of for both ADF and Phillips-Perron unit root tests is based on the 

MacKinnon critical values. For Kwiatkowski-Phillips-Schmidt-Shin the test statistic is based on their 1992 table. The lag length 

for the unit tests was selected automatically by Swartz information criterion (SIC) criteria (maxlag=10) and Newey-West automatic 

bandwidth using Bartlett kernel. 

Source: Authors Analysis 
      

Since two of the three unit root tests methods reject the null hypothesis of unit root at levels, we consider 

the consumer price inflation series to be stationary at levels for the period under consideration. 

Accordingly, we fitted the GARCH (1, 1) model into the inflation time series in levels for the period 

1960Q1 to 2013Q3.   

 

 

3.3 Estimating Volatility of the Headline Consumer Price Inflation, GARCH (1, 1) Model (1960Q1-

2013Q3). 

 

The E-views econometric package was used to estimate equation (3)-(5) to measure the volatility of 

consumer inflation. The estimation is carried out using the maximum likelihood (ML) - ARCH 

(Marquardt) method with normal distribution.  Two implied restrictions in GARCH estimations include: 

(a) the imposition of stationarity, i.e. α + β ≤ 1 and  (b) the imposition of nonnegativity, i.e. αi + βi ≥ 0. 

The result of the GARCH (1, 1) estimation for consumer price inflation time series  is reported in Table 

2 below.  
  

Table 2: The Estimation Results of GARCH (1, 1) Model Equations (3)-(5) for inflation series: 1960Q1-

2013Q3 

I. Coefficients and Level of Significance  

                                                      CPI Equation  

Variable  Coefficient  Standard Error  Z-Statistic   Probability 

 Constant         1.281330 0.425451 3.011694* 0.0026 
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INFt-1 0.796750 0.042876 18.58280* 0.0000 

                                                   Variance Equation  

Constant  0.207330 0.112542 1.842239 0.0654 

RESID(-1)^2 0.039921 0.017828 2.239226** 0.0251 

GARCH(-1) 0.949044 0.018188 52.18007* 0.0000 

II. Model Criteria/Goodness of Fit 

R2 0.548018  S.E. of Regression 3.670209 

log-likelihood -567.7893  DW 2.416847 
* Indicates level of significance at 1%; ** indicates significance at 5%.  

Source: Author’s Analysis  

 

The GARCH (1, 1) estimation result for consumer price inflation indicates the presence of a strong 

GARCH effect in the time series. The GARCH (1) coefficient in the variance equation (Table 2) is 

significant at 1% level. The ARCH (1) coefficient in the variance equation is significant at 5% level. The 

South African consumer price inflation series is found to be highly volatile during the period under 

consideration.  The volatility trend of the consumer price inflation in South Africa generated by the 

GARCH model for the period 1960Q1-2013Q3 is presented in Figure 1 below.    

 

 
 

3.4. Testing for a Unit Root in Volatility  

 

Testing for a unit root in volatility process, in our case GARCH (1, 1) process, involves tests of the null 

hypothesis that the volatility process has a unit root against an alternative hypothesis of stationary 

volatility process; i.e. volatility has short memory.  According to Taylor (2005), the null hypothesis of a 

unit root for volatility models is stated as Φ = 1 where Φ is the persistence parameter that equals α + β 

for the GARCH (1, 1) model.  Where the restriction Φ = 1 defines models that are not covariance 

stationary, the GARCH (1, 1) model is strictly stationary when α + β = Φ = 1. The unit root test in 

GARCH (1, 1) volatility model is therefore conducted using the Wald test.  Lee and Hansen (1994) and 

Lumsdaine (1995, 1996) (in Taylor, 2005) show that Wald test is robust for unit root in GARCH (1, 1) 

volatility models.    
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Figure 1: Conditional Variance of Annual Consumer  Price Inflation 1960Q1-2013Q3

Conditional Variance

Source: Author's  Analysis
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Table 3: Wald Test for a Unit Root in Volatility: 1960Q1-2013Q3  

Test Statistic Value df Probability 

t-statistic -1.086058  209  0.2787 

F-statistic  1.179521 (1, 209)  0.2787 

Chi-square  1.179521  1  0.2775 

Null Hypothesis: C(4)+C(5) = 1, or  (α + β = Φ = 1)  

Null Hypothesis Summary: 

Normalized Restriction (= 0) Value Std. Err.  

-1 + C(4) + C(5) -0.011035  0.010160  

Restrictions are linear in coefficients. 

Source: Author’s Analysis  

 

The Wald Test output of the GARCH (1, 1) model reported in Table (2) indicates that the process is 

strictly covariance stationary.  The null hypothesis of α + β = Φ = 1 could not be rejected at any 

conventional levels of significance.  The conditional variance generated using this model can therefore 

be included in the regression equations for the economic growth models to be estimated in the subsequent 

sections.  
 

Having determined that the South Africa consumer price inflation is characterized by a significant level 

of volatility during the 1960-2013 period, the next question was to determine the impact of the volatility 

on the country’s economic performance during the different monetary police regimes as well as the entire 

period.   The econometric methodology and the data sources used to estimate the impact of inflation 

volatility on economic growth during the periods under consideration are discussed in section 4 below.    
 

 
 

4. Econometric Methodology and Data  

 

4.1 Econometric Methodology  

 

Empirical econometric analyses of the impact of inflation targeting monetary policy on inflation volatility 

and of the latter on growth focus mostly on panel data regression across groups of countries that have 

adopted the inflation targeting policy and those which have not. The current study pursues a different 

approach in that it focuses on the impact of the inflation volatility on growth in a single country 

framework for different monetary policy regimes.  Accordingly, to assess the impact of inflation 

volatility on economic growth in South Africa during the pre-inflation targeting monetary policy regime 

and the inflation targeting monetary police regime, we specify the following linear economic growth 

function: 

 

𝐺𝐷𝑃𝑔𝑡 = 𝛼 + ∑ 𝛽𝑖

𝑛

𝑖=0

𝑋𝑡 + 𝛾𝐻𝑡𝐼𝑁𝐹 + 𝜀𝑡 … … … … … … … … … … … … … … … … … … … … (6) 

 

where, GDPg t is real GDP growth at time period t; 𝑋t is vector of conventional determinants of economic 

growth;   the vector Xt consists of three key determinants of economic growth; i.e. real gross fixed capital 

formation (RGFKF), real export of goods and services (REXP) and gross savings / GDP ratio (S-GDP).  

Fixed investment and export are often regarded as two engines of growth while savings is also a key 

driver of economic growth.  These serve as the key control variables in the linear model linking inflation 

volatility to growth.  HtINF is inflation volatility generated by the GARCH (1, 1) output reported in Table 

2; while  𝜀𝑡 is normally distributed and serially uncorrelated error term. 
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The expanded form of equation (6) can be expressed as:  

 

𝐺𝐷𝑃𝑔𝑡 = 𝛼 + 𝛽1𝑅𝐹𝐾𝐹𝑔𝑡 + 𝛽2𝑅𝐸𝑋𝑃𝑔𝑡 + 𝛽3(𝑆 − 𝐺𝐷𝑃)  +   𝛾𝐻𝑡𝐼𝑁𝐹 + 𝜀𝑡 … … … … … … … … (7) 

 

 Equation (7) is estimated using the OLS technique.  

 

 

4.2 The Data  

 

The macroeconomic data used in the analysis for the pre-inflation targeting monetary policy regime, 

1960Q1 to 1998Q4, for the inflation targeting monetary policy regime, i.e. 2000Q1 to 2013Q3 and the 

combined model 1960Q1-2013Q3 is obtained from the South Africa African Reserve Bank.  These are 

quarterly real GDP growth rate (GDPg); growth in gross real fixed capital formation (GRFKFg); growth 

in real exports of goods and services (REXPg) and gross savings/GDP ratio expressed as percentage  (S-

GDP).  The inflation rate (INF) used to measure volatility is also obtained from the South African Reserve 

Bank. It is expressed as quarterly inflation rate seasonally adjusted at annual rate.   The values are 

expressed in 2005 constant prices and are seasonally adjusted and annualized rates except for the S-GDP 

which is a ratio.  The volatility of the headline consumer price inflation (Ht INF) for the period 1960Q1-

2013Q3 is  obtained by fitting the GARCH (1, 1) model, equations (3) –(5),  into the seasonally adjusted 

annual inflation rate measured at quarterly frequency.  

 

 

5. Estimation Results  

 

5.1 Inflation Volatility and Growth during the Pre-inflation Targeting Monetary Policy Regime  

 

The pre-inflation targeting monetary policy period covered in this study spans from 1960Q1 to 1998Q4. 

As indicated in the preceding section, to assess the impact of inflation volatility on economic growth 

during this period, we regressed real GDP growth rate (GDPg) against the inflation volatility (HtINF) 

and three other control variables, growth in real exports of goods and services (REXPg), growth in real 

fixed capital formation (GRFCFg) and gross savings/GDP ratio (S-GDP).  Based on the Wald test, HtINF 

is found to be strictly stationary.  The HtINF variable used for the regression analysis for all the three 

periods is obtained from the GARCH (1,1) output reported in Table (2).  Both Augmented Dickey-Fuller 

(ADF) and Phillips-Perron unit root tests were conducted to determine the order of integration of the 

growth variable and three control variables used in the multiple regression for this period.  This is 

important because in the presence of unit roots in the time series data, none of the usual test statistics for 

the ordinary least square regressions have standard distributions. The results obtained are reported in 

Table (4). Both test criteria indicate that the 3 macroeconomic variables used in the model are stationary 

at levels with or without the inclusion of a time trend variable. 

 
Table 4: Results of the Unit Root Tests  

LEVEL  

Variable                                ADF                             Phillips-Perron  

Constant; No 

Trend  

Constant; Trend  Constant; No 

Trend  

Constant; Trend  

Data Period:  1960Q2-1998Q4  

GDPg -6.2659* -7.2184* -12.2727* -13.1248* 

GRFKF𝑔 -4.9434* -5.1949* -13.3243* -13.3859* 

REXP𝑔 -14.8517* -15.0480* -22.2900* -22.6864* 

S-GDP -2.8569*** -3.8526** -3.7034* -4.9475* 
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The rejection of the null hypothesis of for both ADF and Phillips-Perron unit root tests is based on the MacKinnon (1996) 

one-side p-values.  The lag length for the unit tests was selected automatically by Swartz information criterion (SIC) criteria 

(maxlag=10) and Newey-West automatic bandwidth using Bartlett Kernel.   

* Rejection of the null hypothesis of unit root at 1% level; ** Rejection of null hypothesis of unit root at 5%, and 

***Rejection of null hypothesis of unit root at 10%. 

Source: Author’s Analysis  

 

Having established that the macroeconomic variables, as well as, the measure of volatility HtINF 

included in the growth regression are stationary, i.e. follow an I(0) process, we proceeded with the 

estimation of the growth model described in equation (7) in levels. We use HtINF series generated by the 

GARCH (1,1) model for the period 1960Q1-2013Q3 to ensure that volatility measures used in the three 

periods are generated from a single distribution and hence are comparable. The estimation period for the 

growth model for the pre-inflation targeting period is 1960Q2-1998Q4. The estimation result is presented 

in Table 5 below.  

 
 

 

Table 5: Results of the Estimated Growth Model, Equation (7): 1960Q2- 1998Q4. 

I. Coefficients and Level of Significance  

Variable  Coefficient  Standard Error  t-value  t-probability 

α 0.213775 2.071727 0.103187 0.9180 

GRFKF𝑔 0.268632 0.094083 2.855259* 0.0049 

REXP𝑔 0.085998 0.056801 1.514026 0.1321 

S-GDP 0.217558 0.081448 2.671121* 0.0084 

HtINF -0.166630 0.052679 -3.163105* 0.0019 

II. Model Criteria/Goodness of Fit 

R2 0.194656  F-Statistic   9.063949 (Pr: 

0.0000*) 

log-likelihood -450.9733  DW 2.219441 

S.E. of Regression 4.512998  S.D. of GDPg 4.963176 

III. Diagnostic Tests  

Breusch-Godfrey Serial Correlation 

LM Test: 

F(2,148) 2.070563  [0.1298] 

Breusch-Pagan-Godfrey 

Heteroskedasticity Test 

F(4,150) 

  

1.706127 [0.1516] 
 

Jarque-Bera Normality test:    Chi^2(2) 9.892343 [ 0.007111] 
* Indicates the level of significance at 1%.  

Source: Author’s Analysis 

 

In addition to the diagnostic tests reported in Table 5, we conducted stability test for the growth 

regression using recursive CUSUM and CUSUM of squares tests both of which indicate variable 

stability within 5% of significance (See Figures 3 and 4). The chart depicting the actual, fitted and 

residuals (figure 5) indicates goodness of the fit and fairly normally distributed residuals.    

 

The estimation results of the growth equation indicates that, controlling for the impact of the conventional 

determinants of growth, inflation volatility in South Africa had significant negative impact on economic 

growth during the pre-inflation targeting monetary policy regime (i.e. 1960-1998).   The inflation 

volatility coefficient has negative sign and is significant at 1% level. On the other hand, the coefficients 

of conventional determinants of economic growth, i.e. real gross fixed capital formation and gross 

savings/ GDP ratio are significant at 1% level each indicating the critical roles investment  and savings 

play in economic growth.  On the other hand, in spite of having a positive sign, the coefficient of growth 

in real exports of goods and services is statistically insignificant during the period under consideration. 
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This may be due to limited external trade during this period as a result of economic sanctions and the 

global isolation of the South African economy for most part of the period under review. 

 

 
     

 
 
 
 

-40

-30

-20

-10

0

10

20

30

40

1965 1970 1975 1980 1985 1990 1995

Figure 3: Stability Test for Growth Regression: CUSUM 1960Q1-1998Q3
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Source: Author's Analysis
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There are various channels through which inflation volatility could impact on growth. These could 

include, among others, investor confidence, savings levels, real interest rate and demand for credit. 

Whatever the channel, policy makers need to ensure stability of the general price level to support 

economic recovery and growth particularly in developing economies. The chart depicting the actual and 

the fitted values (Figure 5) indicates low standard error of regression and goodness of the fit. Apart from 

this, the visual observation indicates that the residuals are mean reverting and are fairly normally 

distributed. The degree of co-movement among the conventional determinants of growth, the inflation 

volatility and the real growth rate is captured in Figure 6. The chart indicates that the growth in the real 

gross fixed capital formation and the gross savings rate are the main drivers of growth during the period 

under consideration. Inflation volatility is negatively correlated to growth as indicated in the regression 

results (see Table 5). On the other hand, in spite of being positively associated with growth, growth in 

real exports of goods and services is found to be highly volatile during this period without any significant 

impact on economic growth.  
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Figure 5: The Actual, Fitted and Residuals of the Growth Regression 1960Q1-1998Q3

Source: Author's Analysis
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As can be observed from the chart, the higher inflation volatility the lower is economic growth. This is 

particularly true for the period 1970-mid 1990s, the period corresponding to higher level of inflation and 

consequently higher inflation volatility.  Another interesting result of this study is that contrary to some 

previous empirical findings (see Emara 2012, for instance), the actual inflation level also has a significant 

negative impact on economic growth during the period 1960Q1 to 1998Q4.  The regression analysis 

conducted for this period, (not reported here) controlling for convectional determinates of economic 

growth, indicates that the coefficient for the level of consumer price inflation is negative and is significant 

at 1% level of significance.   This finding underscores that, contrary to some empirical findings, higher 

level of inflation has the same effect on economic growth as the level of inflation volatility at least as far 

as the country under review is concerned.  Therefore, the recent shift towards inflation targeting monetary 

policy seems to be an appropriate policy response to ensure both low and stable general price levels. In 

any case, controlling the rate of inflation is essential because the lower the inflation rate the lower is its 

volatility and hence the lower the potential negative impact on growth.   

 

5.2 Inflation volatility during the pre-inflation targeting monetary policy regime 

 

Figure 7 captures conditional variance of consumer inflation generated from the GARCH process 

reported in Table (2), for the period 1960Q1-1998Q4. As can be observed from the chart, consumer price 

inflation volatility has increased significantly between the 1960s and 1980. This period also corresponded 

to the gradual increases in the consumer inflation rates particularly after the 1970s.  The level of volatility 

tended to gradually decline after the late 1980s but still remained above the 1960-1970 levels. In brief, 

lower volatility levels correspond to lower inflation periods while higher volatility correspond to the 

period of higher inflation rates.  The result conforms to Freidman (1977) hypothesis that higher inflation 

rate it likely to be more volatile.  
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Consumer inflation was mostly in double digits between 1970 and mid-1990s and therefore inflation 

volatility was particularly severe during this period. Higher inflation rates were due mainly to the 

country’s global economic isolation and economic sanctions against the apartheid policy. A typical 

period of high inflation rates correspond to 1970 to 1993. We compared the conditional variance output 

from Table 2, for the period 1970Q1-1993Q4 to assess if the level of volatility was any different from 

the 1960-1998 period (Figure 7).  Figure 8 depicts the levels of volatility for this particular period.  

 

 
 

Consumer price inflation volatility is found to be similar when the same sample distribution is used for 

the entire period. Figures 7 and 8 depict similar trends in volatility when the volatility distribution is 

drawn from the sample of 1960Q1-2013Q4.   This is due to the impact of higher level of volatility, 
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Figure 7: Conditional variance of consumer  price inflation 1960Q1-1998Q4
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between 5 and 27 points (see Figure 8) on the volatility level for the entire period. Nonetheless, when the 

volatility is generated from the specific sample distribution pertaining to the period of higher inflation, 

after ensuring the robustness of the estimation process, different values could be obtained.  

 

5.3. Inflation Targeting Monetary Policy, Inflation Volatility and Economic Growth  

 

5.3.1. Inflation Volatility and Economic Growth during the Inflation Targeting Period 

 

Using the volatility measure generated by the GARCH (1, 1) process, the output of which was reported 

in Table (2) for the period 1960Q1-2013Q3, we attempt to measure the impact of inflation volatility on 

economic growth during the inflation targeting monetary policy regime, 2000Q1-2013Q3.  We estimated 

volatility augmented growth model (Equation 7) using the OLS technique. The estimation result is 

reported in Table 6.  The result indicates that inflation volatility has no statistically significant impact on 

real economic growth during the inflation targeting monetary policy regime, i.e. 2000-2013.   

  

Another interesting result for this period is as compared to the pre-inflation targeting period is that growth 

in real export of goods and services has statistically significant positive impact on real economic growth 

as expected in economic literature.  Export is often regarded as an engine of growth, but lack of 

statistically significant correlation between real economic growth and growth in real exports during the 

pre-inflation targeting period was puzzling. Since 2000, however, growth in exports clearly played its 

traditional role of anchoring real economic growth in the country.  

 

We also estimated the growth equation with inflation levels as one of the explanatory variables 

controlling for conventional determinants of economic growth. The result is not reported here. In a clear 

departure from the results of the 1960-1998 periods; the coefficient of inflation rate is negative but 

statistically insignificant for the period 2000Q1-2013Q3.  Thus, as expected, for the inflation targeting 

monetary policy period of 2000-2013, both inflation rate and inflation volatility did not have any 

significant negative impact on economic growth.  

 
  
Table 6: Results of the Estimated Growth Model, Equation (7): 2000Q1- 2013Q3 

I. Coefficients and Level of Significance  

Variable  Coefficient  Standard Error  t-value  t-probability 

α 1.884464 3.270905 0.576129 0.5671 

GRFKF𝑔 0.642704 0.151616 4.239036* 0.0001 

REXP𝑔 0.235980 0.059453 3.969207* 0.0002 

S_GDP -0.080036 0.202685 -0.394877 0.6946 

Ht INF 0.103920 0.162982 0.637617 0.5266 

II. Model Criteria/Goodness of Fit 

R2 0.515181  F-Statistic    13.28284 

(Prob:0.0000)* 

log-likelihood -106.0035  DW 1.378582 

S.E. of Regression 1.743777  S.D. of GDPg 2.409847 

III. Diagnostic Tests  

Breusch-Godfrey Serial Correlation 

LM Test: 

F(2,48)   4.371334 [0.0180] 

Breusch-Pagan-Godfrey 

Heteroskedasticity Test 

F(3,50) 0.969017 [0.4328] 
 

Jarque-Bera Normality test:    Chi^2(2) 3.1355688 [0.208494] 

 * Indicates the level of significance at 1%.   CUSUM and CUSUM of Squares test indicates that the functional 

form estimated is stable.   
Source: Authors Analysis 
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5.3.2. Inflation Volatility during Inflation Targeting Period 

 

South Africa adopted inflation targeting monetary policy in February 2000. Since then the policy largely 

succeeded in containing inflation within the monetary policy target range of 3 to 6 %.  The results in 

Table 6 indicates that South Africa’s inflation targeting monetary policy has succeeded not only in 

maintaining inflation within the monetary policy target  range of 3 to 6% for most part of the 14 years 

the policy has been in implementation, it also succeeded in eliminating the negative impact of inflation 

volatility on real economic growth.  During the inflation targeting monetary policy regime the inflation 

volatility levels was narrow just between 11 and 17 points as compared to that between 4 and 28 points 

during the high inflation period of 1970-1993. 

 

Low consumer inflation rates and marginal consumer inflation volatility during the inflation targeting 

monetary policy regime is a strong testimony that the monetary authorities in South Africa have achieved 

the goal of low and stable general price level thereby creating a conducive environment for economic 

growth.  

 

 
This is an interesting result, because while the inflation targeting monetary policy has been condemned 

by many as an anti-employment and economic growth; empirical evidence indicates that it could help 

spur growth and therefore the government’s efforts to create jobs in the long run. In reality, however, 

low and stable inflation did not translate into stronger economic growth that could make a dent on chronic 

high level of unemployment facing the country. In this regard, as suggested by IMF in recent years, South 

Africa may need to raise its inflation targets to allow more room to the SARB to reduce interest rates 

during severe economic slowdowns as is being witnessed at present. Some countries at similar levels of 

economic development that have adopted inflation targeting monetary policy have higher and broader 

inflation targets. These include among others, Turkey with 5.5 to 7.5 % inflation target and Serbia 4 to 8 

% while Brazil has a broader range of 2.5 to 6.5 % inflation target.  Nonetheless, it is important to note 

that South Africa’s economy is currently in low-growth middle income trap due to structural factors that 

reinforce each other. These include: Low savings rate, high level of unemployment, skills gaps and 
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uncompetitive goods and services market.  Monetary policy measures alone are not sufficient to break 

this trap without concomitant policy measures to address these structural challenges.  

 

 

5.4  Inflation volatility and economic growth: The Combined, Full Sample Growth Model 1960Q1-

2013Q4 

5.4.1 Estimating the Combined Growth Model  

 

This sections combines data for the pre-inflation targeting and inflation targeting period into a single 

series to assess the robustness of the growth regression results for each of these periods.  In order to 

achieve this, equation (7) has been re-specified to include a dummy variable to capture the inflation 

targeting (IT) linking the two periods and an interaction term which is a multiple of the dummy variable 

and HtINF (IT*HtINF). The expanded model is expressed as:  

 

𝐺𝐷𝑃𝑔𝑡 = 𝛼 + 𝛽1𝑅𝐹𝐾𝐹𝑔𝑡 + 𝛽2𝑅𝐸𝑋𝑃𝑔𝑡 + 𝛽3(𝑆 − 𝐺𝐷𝑃)  +   𝛾𝐻𝑡𝐼𝑁𝐹 + 𝛷𝐼𝑇 +  Ω(𝐼𝑇 ∗ 𝐻𝑡𝐼𝑁𝐹) 

 

+ 𝜀𝑡 … … … … … … … … (8) 
 

We estimated equation (8) using the OLS technique to assess the impact of volatility on growth during 

the full sample, 1960Q1-2013Q3, period with the IT dummy capturing the shift in monetary policy in 

2000.  The data set for the remaining control variables GDP growth (GDPg), growth of real exports of 

goods and services (REXPg), and growth of real gross fixed capital formation (RGFCFg) and Savings / 

GDP ratio is the same except that it now consists of observations for both periods in one.  The data source 

is the same. The volatility measure (HtINF) is obtained by fitting GARCH (1, 1) equations (3)-(5) into 

the annual inflation rate measured at quarterly frequency for the period 1960Q1-2013Q3, the output of 

which is reported in Table 2.  As indicated earlier, the combined growth model encompasses two 

additional explanatory variables: the dummy variable to capture the shift in monetary policy in 2000 

depicted by (IT) which has the values of 1 for the inflation targeting monetary policy period and the 

values of 0 for the pre-inflation targeting period, and the interaction term between the dummy variable 

and the level of volatility.  The ADF and Phillips-Perron unit tests for the dependent variable and all 

control variables indicated that the variables are stationary at levels. The results of the regression of the 

combined growth model, equation (8), is presented in Table 7.   

 
Table 7: Results of the Estimated Growth Model Equation (8): 1960Q1-2013Q3 

I. Coefficients and Level of Significance  

Variable  Coefficient  Standard Error  t-value  t-probability 

α 0.912030 1.768582 0.515684 0.6066 

GRFKF𝑔 0.271971 0.079467 3.422437* 0.0007 

REXP𝑔 0.109908 0.046317 2.372952** 0.0186 

S_GDP 0.185197 0.069417 2.667884* 0.0082 

Ht INF -0.159634 0.046053 -3.466320* 0.0006 

IT 1.367311 0.790729 1.729178*** 0.0853 

II. Model Criteria/Goodness of Fit 

R2 0.192889  F-Statistic    9.941870 

(Prob:0.0000)* 

Log-likelihood -596.9600  DW 2.113782 

S.E. of Regression 3.994080  S.D. of GDPg 4.393312 

III. Diagnostic Tests  

Breusch-Godfrey Serial Correlation 

LM Test: 

F(2,206) 2.480181 [0.0862 ] 
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Breusch-Pagan-Godfrey 

Heteroskedasticity Test 

F(5,208) 4.225083 [0.0011] 
 

Jarque-Bera Normality test:    Chi^2(2) 33.83871 [0.00000] 
*Indicates significance at 1% level; ** Indicates significance at 5% level; Indicates significance at 10% level.  

Source: Author’s Analysis 

 

The results of the combined growth model are consistent with the growth estimates for the pre-inflation 

targeting and inflation targeting periods. The dummy variable included to capture the impact of the shift 

in monetary policy in 2000 is significant at 10% level. The interaction term between the dummy variable 

and inflation volatility was statically insignificant and was removed from the regression. For this period, 

economic growth is driven by growth in real fixed capital formation and real exports, as well as the 

savings rate. The coefficients for these control variables are all positive and significant at 1% and 5% 

levels respectively.  

 

As expected, the coefficient of inflation volatility is negative and statistically significant at 1% level. 

This implies once again that inflation volatility was higher prior to the introduction of the inflation 

targeting monetary policy and a result had negative impact on real economic growth during that period. 

This result was in line with the results obtained for the pre-inflation targeting monetary policy regime 

where inflation volatility had statically significant negative impact on real economic growth.   

 

South Africa’s inflation targeting monetary policy has achieved its main objective of ensuring low and 

stable inflation. As indicated in the preceding section, however, due to the entrenched structural 

challenges, low and stable inflation did not translate into higher economic growth particularly after the 

2008/09 global financial crisis shock. Monetary policy alone is not the panacea for the slacks in economic 

growth.  South Africa needs a compressive mix of macroeconomic policy reforms to address growth, 

poverty, inequality and unemployment. The key attributes of the successes of monetary policy in 

maintaining low and stable inflation are discussed in the following sections.   

 

6. Inflation Targeting, Inflation Expectations and the Costs of Disinflation 

  

6.1. Inflation targeting and inflation expectations  

We have seen in the preceding sections that the adoption of the inflation targeting monetary policy 

resulted in lower inflation rate and its volatility. However, it was not clear whether the success in taming 

the inflation rate and its volatility was a result of the efficacy of the monetary policy in anchoring the 

inflation expectation by representative agents around the monetary policy target rate. We use the 

quarterly data from SARB on inflation expectations by three representative economic agents: Financial 

Analysts, Business Representatives and Trade Unions, to measure whether their inflation expectations 

during the inflation targeting period were anchored around the SARB inflation target of 3 to 6 %.  
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Figure 9 exhibits quarterly inflation expectations by Trade Unions in South Africa for the period 2002Q1-

2013 Q3. Three periods of  inflation expectations have been considered.  Inflation expectations for the 

current period (quarter); inflation expectations for 1 period ahead (quarter) and inflation expectations for 

two periods ahead (quarter). The inflation targeting monetary policy regime succeeded in anchoring 

Trade Union inflation expectations with in its target range of 3 to 6 % from 2004Q3 to 2007Q4.  

Thereafter, inflation expectations (in particular 1 period and 2 periods ahead) by Trade Unions have 

largely been outside of the monetary policy target range. This implies that SARB did not successfully 

anchor inflation expectations by Trade Unions around its monetary policy target range, in spite of its 

success in maintaining low and stable general price level for the past 14 years.  
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The same is true with inflation expectations by businesses (Figure 10) within all the three periods for 

which expectations have been formed.  The inflation expectations by businesses was within the monetary 

policy target range of 3 to 6 % between 2005Q1 and 2007Q4.  It however, remained well above the upper 

limit of the target range thereafter. The global economic turmoil of 2008/09 might have played a role in 

both businesses and trade unions forming similar level of inflation expectations. This may also reflect 

the weaknesses of strict inflation targeting regimes.  When inflation are driven by exogenous factors 

outside of the jurisdiction of the monetary policy instruments, interest rate or money supply, economic 

agents no longer believe that the latter can deliver on its promises.   

 

 
 

Nonetheless inflation expectations by the Financial Analysts, exhibited in Figure 11, have remained 

largely anchored around the monetary policy target range.  Inflation expectations by financial analysts 

breached the target range between 2008Q1 and 2009Q4 but returned within the monetary policy target 

range subsequently remaining anchored to the targets until the end of 2013. This might have contributed 

largely to SARB’s success in maintaining low and stable inflation.    

 

6.2  The Cost of Disinflation in South Africa - The Sacrifice Ratio 

 

6.2.1. Identifying the Disinflation Episode  

 

To determine the cost of disinflation in South Africa following the adoption of inflation targeting 

monetary policy in February 2000, we use the approach adopted by Ball (1994).  The first step in Ball’s 

approach in determining the cost of disinflation is to identify disinflations-episodes in which trend 

inflation falls substantially. Ball (1994) defines trend inflation as a centered, nine-quarter moving average 

of actual inflation as follows: trend inflation in quarter t is the average of inflation from t - 4 through t 

+4. According to him, this definition captures the intuition that trend inflation is a smoothed version of 

actual inflation.  
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According to this approach, to identify disinflations in a given country, one needs to first identify 

“peaks” and “troughs” in trend inflation. Ball (1994) defines  a peak as a quarter in which trend 

inflation is higher than in the previous four quarters and the following four quarters; while a trough is 

where trend inflation is the lowest within the same time frame.  A disinflation period then is any period 

that begins at an inflation peak and ends at a trough with an annual rate at least two points lower than 

the peak (Ball 1994).  These definitions assure that a disinflation episode does not refer to a brief 

increase in inflation amid a long term decrease in inflation rates.   

 

Using this approach, we identified three disinflation episodes for South Africa for the period 2000Q1-

2013Q4.  The first episode falls between 2001Q4 and 2004Q2; the second episode between 2007Q3 and 

2010Q3; and the third episode between 2012Q1 and 2013Q4 (see Figure 9).  

 

 
 

 

6.2.2. Calculating the Sacrifice Ratio  
 

Having identified the disinflation episodes; we then proceeded to determine the output loss associated 

with the disinflation periods in order to calculate the inflation-output trade off also known commonly in 

economic literature as the Sacrifice Ratio.  To estimate the output loss associated with the disinflation 

episodes, one needs to determine the level of potential output vis-a-vis the actual output obtained.    

Following Ball  (1994),  and De Roux and Hofstetter (2012), we assume that output is at its potential 

level at the start of the disinflation episode and four quarters after the episode ends. Thus, the line joining 

the log output when inflation is at its peak and at four quarters after its trough is taken as the potential 

output during the episode. According to Ball  (1994) this approach of measuring potential output yields 

better results compared to other conventional methods such as the Hodrick-Prescott filter used to obtain 

trend output since the latter minimizes the deviations of output from trends  thereby understating or even 

eliminating output recession.   

 

The output loss is then calculated as the sum of the differences between the potential and actual output 

(all in logs).   The inflation -output trade-off or the Sacrifice Ratio is then calculated as the output loss 

divided by the change in inflation from peak to trough (De Roux and Hofstetter, 2012). The Sacrifice 
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Figure 9: Disinflation Episodes During Inflation Targeting Monetary Policy
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Ratio measures the amount of output lost per unit of the decline in the inflation rate and is therefore a 

good indicator of the cost of inflation targeting monetary policy regimes.    
  
 

Table 8.  The Sacrifice Ratio for Inflation Targeting Period 2000Q1-2013Q4 
 

Disinflation Episode Length (Quarters) Peak 

Inflation 

Trough Sacrifice Ratio 

(Ball’s Method) 

2001:4-2004:2 11 8.28 1.91 -0.43 

2007:3-2010:3 13 10.11 4.52 1.72 

2012:1-2013:4 8 5.93 3.38 1.04 

     
Source: Own Computations (Date from Statistics South Africa)   

 

Applying the Ball (994) method, we calculated the Sacrifice Ratios corresponding to the three disinflation 

episode identified earlier (See Table 8).  There was output gain in the early 11 quarters (2001Q4-2004Q2) 

with negative Sacrifice Ratio of -0.43 after the adoption of the inflation targeting monetary policy.  This 

period also corresponds to the relatively higher growth period in South Africa since democratization in 

1994.  During this period, real quarterly GDP grew by 3.4 % on average. Nonetheless, the Sacrifice Ratio 

was found to be positive during the second disinflation episode.  During the second disinflation episode 

(2007Q3-2010Q3), inflation fell from the peak of 10.11 % to 4.52 % while the Sacrifice Ratio was 1.72 

units of output indicating a significant output loss during the thirteen quartiers between 2007 and 2010.  

The implication of this is that the inflation targeting monetary policy did not perform well during the 

economic crisis of 2008-2009 and its aftermath.    This result is in line with previous estimates of sacrifice 

ratios using Ball’s method.  The sacrifice ratio declined to 1.04 units per unit of the decline in inflation 

between the first quarter of 2012 and end of 2013, but still remains positive. Still more than one unit of 

output was scarified to reduce inflation by one unit. The cost of inflation targeting on output and 

employment therefore remains significant in South Africa.   

 

6.2.3. Factors hindering positive spillover from low and stable inflation to real economic growth  

 

The first reason why low and stable inflation did not translate into higher growth is due to positive 

inflation – output trade - off discussed in the earlier section. However, this is not the only reason. 

Structural and policy weaknesses have also contributed to slow growth in South Africa particularly after 

the global economic recession in 2008/09. In its National Development Plan –vision for 2030, the 

Government anticipates to achieve average real GDP growth rate of over 5%; achieve the GDP per capita 

twice the current level by 2030; accelerate export growth; raise income levels above poverty line for all; 

reduce inequality and cut unemployment rate from the current level of 25% to 6% by 2030.  Nonetheless,  

the Government reiterates that these goals will be achieved only if the country addresses the current 

structural and policy weaknesses, minimizes risks and exploits its economic strengths in a way that 

benefits the poor (National Planning Commission (NPC), 2012). 

 

The National Planning Commission’s 2011 diagnostic analysis found that South Africa is currently in a 

low growth, middle income trap due to four key structural challenges that reinforce each other. These 

include: (i) Low levels of competition for goods and services; (ii) High level of unemployment; (iii) Low 

savings, and (iv) Skills gap. While some structural challenges are common to many emerging economies 

at similar stages of economic development with South Africa, others are unique to this country.  

According to NPC (2012), structural challenges specific to South Africa include:  

 

(i) High levels of inequality and a relatively small market; 



 

 27 

(ii) Skewed ownership and control. The corporate landscape of South Africa has changed 

remarkably since 1994. However, it remains highly concentrated. This poses a barrier to 

business entry and expansion in key markets, which are essential for employment creation. 

Present forms of black economic empowerment (BEE) are not achieving all the desired 

objectives; 

(iii) Insufficient progress in advancing human development; whether in relation to education, health 

or safety; 

(iv)    Extreme pressure on natural resources; 

(v) An energy constraint that will act as a cap on growth and on options for industrialization; 

(vi) Spatial misalignment whether in reference to the urban/rural divide or within urban areas, and 

binding constraints posed by poor physical planning and network infrastructure; 

(vii) Distance from main markets globally and limited market access; and  

(viii) Implementation and coordination challenges. 

 

In addition to directly undermining real economic growth, the structural factors may also be responsible 

for lack of spill over from low and stable inflation achieved under inflation targeting monetary policy 

regime to real economic growth. Under these circumstances, therefore monetary policy may be 

ineffective in achieving higher growth until structural challenges are adequately addressed. 

 

6.2.4. Alternatives to inflation targeting  

The foregoing analysis indicates that inflation targeting monetary policy framework has largely 

succeeded in lowering the levels of inflation and its volatility in countries that have adopted this regime.  

However, inflation targeting monetary policy did not appear to have succeeded in rising growth and 

lowering unemployment in developing and emerging economies in particular.  In South Africa, the higher 

sacrifice ratio coupled with structural bottlenecks undermine the spillover effects from low and stable 

inflation to real economic growth as a result of which growth remained subdued and unemployment 

levels remained stubbornly high amid low and stable inflation.   

 

In this regard, Epstein (2002) argues that stringent inflation targeting tends to frustrate and undermine   

economic growth targets in emerging economies. He further stresses that higher interest rates tend to 

suppress potential new employment opportunities let alone helping reduce the existing high 

unemployment rates thereby hindering the economies from functioning closer to their fullest potentials.  

Therefore based on over two decades of experience of inflation targeting monetary policy framework, 

economists tend to suggest various alternatives. These include:  

 

1) Real Targeting approach. In this case, the monetary authorities are urged to target real economic 

aggregates instead of inflation rates. These real economic aggregates include:   

a. Real GDP growth or Investment   

b. Employment targeting (demand by Confederation of South African Trade Unions) 

c. Unemployment rate, or  

d. Reducing poverty  

Subject to, of course inflation constraint, where a mix of monetary policy measures are used to address 

the latter; or  

 

2) Eclectic approach. A return to the previous monetary policy framework or mixed approach with 

multiple objectives.   

 

The above suggestions are based on evidence that moderate level of inflation has few or no costs, while 

the costs of high unemployment and slow growth are too high.  With youth unemployment the third 

largest in the world, South Africa may not afford stringent inflation targeting monetary policy framework.  
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Nonetheless, the South African monetary authorities justify the continued reliance on inflation targeting 

on the grounds that the policy has helped to maintain not only low and stable inflation but also broader 

financial sector stability, which effectively cushioned South Africa from lingering global financial 

turmoil.    

 

 

 

7. Conclusion  

South Africa’s monetary policy regimes can be divided into two distinct periods. The first period 

corresponds to 1960-1998 when the country had adopted a number of monetary policy frameworks 

including exchange-rate targeting, discretionary monetary policy, monetary-aggregate targeting and an 

eclectic approach.  The pre-inflation targeting monetary policy regime was largely characterised by high 

level of inflation rates and inflation volatility. An empirical GARCH (1, 1) model fitted to the quarterly 

consumer price inflation for the period 1960Q1-2013Q3 indicated the presence of strong GARCH effects 

during this period. Using the inflation volatility obtained from the 1960Q1-2013Q3 sample, and 

including other macroeconomic control variables, we estimated a growth model for the pre-inflation 

targeting period.  The inflation volatility was found to have a significant negative impact on economic 

growth during the pre-inflation monetary policy regime. This finding is in line with previous empirical 

studies which find strong negative correlation between inflation volatility and economic growth.  

Interestingly enough, contrary to the findings of a number of previous empirical studies, during this 

period, not only inflation volatility but also the inflation rate itself had significant negative impact on 

economic growth in the country.     

 

We repeated the same process for the inflation targeting monetary policy regime but found that inflation 

volatility did not have any statistically significant negative effect on real economic growth.  Inflation 

volatility was also found to be narrow during this period spanning between 11 and 17 points as compared 

to 4 and 27 points for the pre inflation targeting regime.  Since the adoption of flexible inflation targeting 

monetary policy framework in February 2000, South Africa has largely succeeded in maintaining the 

inflation rate within the monetary policy target range of 3 to 6%. This has in turn resulted in lower level 

of inflation volatility. By adopting the inflation targeting monetary policy framework South Africa has 

succeeded in achieving its primary objective of low and stable general price level.  This may be due 

primarily to a progressive increase in policy transparency, communication mechanism and the flexibility 

of the inflation targeting regime. Moreover, a separate growth regression with inflation levels as an 

explanatory variable controlling for conventional determinants of growth indicated that the inflation 

coefficient was statistically insignificant.  

 

We also estimated economic growth model by combining data for both periods, the full sample period,  

with a dummy variable capturing the shift in monetary policy regime since 2000Q1.  The results of the 

combined growth model was consistent with the results obtained for the growth regression in pre-

inflation targeting and inflation targeting monetary policy regimes. Inflation volatility had statistically 

significant negative impact on real economic growth during the period under consideration.   

 

However, the spillover effects of low and stable inflation to the real economic sector was limited.  

Economic growth remained subdued particularly after the 2008/09 global economic downturn and 

unemployment levels remains chronically high during the past two decades.  South Africa’s youth 

unemployment rate remains the third largest in the world at present.  This is primarily due to higher 

sacrifice ratio (positive trade-off between inflation and output, about 1.7 between mid-2000s and early 

2010) and structural weaknesses that directly undermine growth and stifle the spillover effects of low 

and stable inflation.  Moreover, inflation targeting monetary policy does not seem to have succeeded in 
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anchoring inflation expectations around the target range by businesses and trade unions, although it 

succeeded to anchor expectations of financial analysts.   

 

There are two key options to address this policy dilemma: firstly and most importantly, the government 

may consider to urgently implement structural policy reforms to unlock the economic growth potential. 

In particular, the government may speed up reforms to improve the competitiveness of the goods and 

services market, increase the gross savings rate and improve infrastructure supply. Secondly, while the 

inflation targeting monetary policy regime has largely achieved its main objective of ensuring low and 

stable inflation, as suggested by IMF in recent years, South Africa may need to raise the inflation targets 

as a way to give the SARB more room to lower interest rates in severe economic slowdowns such as the 

one the country is experiencing currently.  
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Appendix   

Table A 1: Country Inflation Targeting Scorecard 2013: Full Inflation Targeters    

No. Country  Date Inflation 

Targeting  

Adopted 

Target range  Inflation rate in 

2013 (%) 

1 New Zealand  1990 1 - 3% 1.096 

2 Canada  1991 2% 1.146 

3 United Kingdom  1992 2% 2.700 

4 Sweden  1993 2% 0.212 

5 Australia  1993 2 - 3% 2.193 

6 Check Republic  1997 1 - 3% 1.817 

7 Israel  1997 1 - 3% 1.594 

8 Poland  1998 1.5 - 3.5% 1.442 

9 Brazil 1999 2.5 - 6.5% 6.346 

10 Chile  1999 2 - 4% 1.734 

11 Colombia  1999 2 - 4% 2.219 

12 South Africa  2000 3 - 6% 5.700 

13 Thailand  2000 1.5 - 4.5% 2.204 

14 Korea  2001 2 - 4% 1.390 

15 Mexico  2001 2 - 4% 3.595 

16 Iceland  2001 2.5% 3.729 

17 Norway 2001 2.5% 1.800 

18 Hungary 2001 3% 2.350 

19 Peru 2002 1 - 3% 2.809 

20 Philippines  2002 3 - 5% 2.807 

21 Guatemala  2005 3.5 - 5.5% 4.490 

22 Indonesia  2005 3.5 - 5.5% 7.257 

23 Romania  2005 1 - 3% 4.515 

24 Armenia  2006 2.5 – 5.5% 7.000 

25 Turkey  2006 3 – 7% 7.71 

26 Serbia  2006 2.5 – 5.5% 8.482 

27 Ghana  2007 0  -  10% 11.046 

28 Albania  2009 2-4%  

Source: IMF WEO database October 2013, and www.centralbanknews.info, IMF 2014. 
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