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Abstract 

This paper scrutinised the impact of economic uncertainty on the broad money demand in 

South Africa using quarterly data from 2001 to 2018. Generalized Autoregressive Conditional 

Heteroscedasticity (GARCH) model is employed to capture the volatilities of selected 

components in order to construct an economic uncertainty index (EUI) for South Africa. The 

constructed index is then used as a regressor along with real income, interest rate and 

exchange rate in determining South African demand for broad money. The empirical finding 
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using the Autoregressive Distributed Lag approach notably shows that the EUI is negatively 

affecting South Africa’s demand for broad money in the long term. This reveals that 

economic agents tend to hold real or safer assets than riskier assets, thus reduce broad money 

demand during times of heightened economy in South Africa. The model is cointegrated in 

the long-run and stable with the inclusion of EUI in the broad money demand function for 

South Africa. The findings are able to assist policy makers in using suitable determinants as 

stabilisation tools and targeting a more effective monetary policy framework refined by 

appropriate monetary aggregates in South Africa. 

Keywords: Economic uncertainty index, Money demand, GARCH, ARDL, South Africa 

1. Introduction 

South Africa is the second-largest economy among the 54 African countries after Nigeria in 

terms of gross domestic product (GDP). It has been categorized as one of the upper-middle 

income economies in Sub-Saharan Africa, along with Botswana, Equatorial Guinea, Gabon, 

Mauritius and Namibia following the World Bank list of economies as of June 2018. 

Nevertheless, this resource-intensive country is highly vulnerable to turbulence in foreign 

exchange markets and economic volatility due to its vast capital market exposure. According 

to Statistics South Africa (2017), the country encountered few significant recessions since the 

year 1961. In 1990-1992, it faced double-digit inflation as well as deficit on the balance of 

payments due to capital flight and debt repayment issues. Moreover, South Africa’s economic 

growth experienced several slumps in the aftermaths of the Asian Financial Crisis (1997), 

South African Currency Crisis (2001), and Global Financial Crisis (mid 2007-early 2009), to 

name a few.  

In 2012, the South African economy was negatively affected by the underperforming 

economic condition of a neighbouring country, Zimbabwe, and some political issues (Redl, 

2018). In fact, Zimbabwe is recognized as important trading partner with South Africa and 

they have conducted strong bilateral trade since 1964. The main exports of South Africa are 

machinery products, mineral fuels and oils while the import items from Zimbabwe are gold, 

platinum and raw tobacco. The growth rate of GDP in 2013 was driven by the manufacturing 

sector. In 2015, the rand depreciated due to the replacement of the finance minister by 

President Jacob Zuma. Notably, a depreciation of currency led to inflation and financial 

uncertainty (Chan et al., 2019). In this case, the confidence of investors was shaken, which 

further induced an extensive withdrawal of financial assets from South Africa. Based on the 

report from United Nations Economic Commission for Africa (2017), South Africa faced 

unfavourable economic conditions including increasing account deficit, slump of oil and 

commodity prices and the drought issue in 2016. Meanwhile, the report also highlighted that 

the rand was greatly affected due to the shocks from domestic policy as well as tightening 

monetary policy.  

As one of the leading emerging economies, South Africa is widely vulnerable to exceptional 

levels of uncertainty in developed countries or other emerging economies (Simo-Kengne et 

al., 2017). To cope with the economic fluctuations and to achieve price stability, the 

implementation of a monetary policy targeting monetary aggregates requires a money 
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demand function (MDF) that is stable and well-explained. To achieve this, certain factors 

have been identified that trigger uncertainty in South Africa’s economy, as asserted in the 

study of Atta-Mensah (2004). Thus, this paper suggests including economic uncertainty as 

one of the factors in the model of money demand for the case of South Africa. By employing 

the economic uncertainty index variable, it is believed that the estimation of MDF can be 

improved, which in turn can lead to better establishment of South Africa’s monetary policy.  

We review the related literature in the following section. The subsequent section explains the 

data series and methodology, followed by results and discussions. The last section concludes 

the paper. 

2. Literature Review 

The review of literature is divided into two categories: the basic model (without uncertainty 

as determinant) and uncertainty model (with uncertainty as determinant). In the basic model, 

for example, Bahmani-Oskooee and Shabsigh (1996) scrutinised MDF for the case of Japan 

by incorporating real income, interest rate and exchange rate. Their results showed that the 

added exchange rate prompted the presence of cointegration in the model. This result 

corresponds with the studies by Bahmani-Oskooee et al. (1998), Ewing and Payne (1999), 

Bahmani-Oskooee and Ng (2002) and Sahadudheen (2011). Currently, more researchers are 

examining asymmetric or symmetric effects of exchange rate on the demand for money, e.g., 

Bahmani-Oskooee et al. (2017), Mahmood and Alkhateeb (2018), Bahmani-Oskooee and 

Gelan (2019), and Leong et al. (2019). These research works implied that the incorporation of 

exchange rate into the conventional MDF is essential. Other than exchange rate, other studies 

explored this field with other factors or different perspectives. For example, Hiew et al. (2013) 

and Hiew et al. (2019) tested the traditional MDF with advertising expenditure as a new 

regressor for the case of Indonesia and Russia. Leong et al. (2010) and Puah et al. (2018) 

revisited the MDF by comparing simple-sum and Divisia monetary aggregates. 

The significance of the inclusion of an economic uncertainty variable in the estimation of 

MDF is slowly arose due to the instability of money demand in a few studies. Andoh and 

Chappell (2002) showed that financial reformation in 1983 caused instable money demand in 

Ghana. Meanwhile, Bahmani-Oskooee and Shin (2002) found that Korea’s demand for 

money was unstable due to the 1997 East Asian Crisis. Thus, in order to capture the shocks or 

volatilities, Atta-Mensah (2004) recommended incorporating economic uncertainty in the 

estimation of the money demand model. Furthermore, Lee and Chien (2008) analysed the 

case in China and found that structural breaks in 1980 and 1993 were mainly caused by the 

economic and financial crisis. Whilst some researchers have focused on the basic model, few 

studies have attempted to explore the uncertainty model in recent years. As an example, 

Jackman (2010) examined the money demand and economic uncertainty in Barbados. 

Empirically, his finding showed that a negative relationship was found in the long term, 

which corresponds to the study by Dahmardeh et al. (2011). Their findings also further 

clarified that a conventional money demand model cannot adequately shed light on the recent 

behaviour of real monetary aggregates.  

Moreover, Fanta (2013) discovered the importance of the economic uncertainty index (EUI). 
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After EUI was added into the money demand model, a long-run equilibrium was established 

between the variables. This finding corresponds with the studies by Bahmani-Oskooee et al. 

(2013), and Bahmani-Oskooee and Xi (2014). They clarified the vital role of EUI in 

explaining the recent behaviour of money demand after the financial reforms. In addition, 

Gan et al. (2015) conducted an empirical analysis that related the money demand with 

economic uncertainty, proving that an increase in economic uncertainty will induce a 

decrease in money demand. From here, they suggested that along with EUI, exchange rate 

and the rate of inflation can serve as important indicators for the establishment of economic 

policy. According to Bahmani-Oskooee and Baek (2016), money demand is negatively 

affected by economic uncertainty in both the short- and long-run. Furthermore, Sianturi et al. 

(2017) proved that the deregulation of financial markets and financial liberalization triggered 

volatility of money demand. Therefore, economic uncertainty is an important factor in money 

demand in that it simply influences the behaviour of economic agents in the long-run. 

3. Methodology 

To determine the money demand model for the case of South Africa, an empirical model was 

established as follows: 

LRM2t = β0 + β1LRGDPt + β2LTBRt + β3LNEERt + β4EUIt + εt           (1) 

where RM2 stands as the broad money demand in real terms, RGDP denotes real income, 

TBR symbolises treasury bill rate, NEER represents nominal effective exchange rate, EUI 

denotes the economic uncertainty index, β0 indicates the intercept, β1, β2, β3, β4 represent the 

estimated coefficients of each regressor, and εt denotes the white noise term. The construction 

of EUI in this paper follows the study by Attah-Mensah (2004). It is constructed with five 

macroeconomic components, which are RGDP (real economic activity), government bond 

yield (bond market), Johannesburg stock exchange (stock market), money market rate 

(monetary policy uncertainty), and bilateral exchange rate (external shocks). The data used 

are quarterly-based from 2001:Q1 to 2018:Q4 and sourced from International Financial 

Statistics (IFS). 

Few stages are taken to estimate the MDF in South Africa. Firstly, the volatilities of the 

chosen macroeconomic components of EUI are extracted based on the GARCH (1, 1) model, 

which originated from the GARCH (p, q) model developed by Bollerslev et al. (1992). The 

computed volatilities of each component are standardised as the deviation from its mean and 

divided by the standard deviation. Then, the EUI is constructed following the study by 

Attah-Mensah (2004) as a weighted average of the estimated volatilities. Subsequently, unit 

root tests such as Augmented Dickey-Fuller (ADF) test and Phillips-Perron (PP) test are 

implemented to examine the stationarity of each variable. After that, the model as seen in 

Equation (1) is tested using the Autoregressive Distributed Lag (ARDL) approach by Pesaran 

et al. (2001) and the specification of the model can be written as: 
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where ∆ is the first difference operator and ω represents the error term. Real income carries a 

positive sign while the interest rate carries a negative sign. However, Kapingura (2014) 

opined that the interest rate might be attached with a positive sign. Mundell (1963) argued 

that the additional crucial factor of money demand is the exchange rate, and they can be 

positively or negatively related. The recent discovery of financial innovations as well as 

uncertainties implies that a simple relationship of the traditional MDF might be inadequate to 

explain the recent behaviour of the monetary aggregates. Hence, a revised MDF was 

proposed by Atta-Mensah (2004), which included an EUI that can capture the economic 

uncertainty. When economic uncertainty heightens, people will tend to reduce broad money 

demand and retain real assets instead of nominal assets. 

4. Empirical Results and Discussions 

 

Figure 1. The Economic Uncertainty Index (EUI) for South Africa 

 

Figure 1 displays the constructed EUI for South Africa from 2001:Q1 to 2018:Q4. There are 

few noticeable heightened levels of economic fluctuations during this period. For example, 

the Currency Crisis (2001) and the heightened level of volatility in the bond market as well as 

stock market in 2001:Q2 caused the peak of the EUI at that particular time. The slow 

recovery from the crisis and economic slowdown during the period between 2001:Q2 and 

2011:Q1 was reflected in the instability on real economic activity. Under the event of 2008 

Global Financial Crisis, EUI indicates that the economy of South Africa encountered a 

heightened level in 2008:Q4.  

In addition, the increase in the volatility of both monetary policy and bond market triggered 

the level of economic uncertainty in South Africa to elevate. A peak of uncertainty was again 

reached during 2016:Q2 due to the heightened level of volatility in bond markets, stock 

markets and external shocks. The factors of poverty, high unemployment rate as well as 

sluggish economic activity caused a lack of confidence for investors, and hence dampened 

the performance of the stock market. Notably, the constructed EUI captured most of the 
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periods that experienced high volatility (uncertainty) from the diverse markets in South 

Africa. 

Table 1 indicates the findings generated from the estimations of unit root tests. A combination 

of level and first difference properties exhibits among the variables. The analysis also 

evidently shows non-existent of second difference properties. 

Table 1. Unit Root Test Results 

Series Test Statistics 

t t  

Panel A: Level 

LRM2 -2.809(4)* -1.678(4) -3.157(3)** -1.163(4) 

LRGDP -2.109(4) -1.068(4) -5.412(57)*** -0.625(26) 

LTBR -2.348(1) -2.534(1) -1.836(3) -1.789(3) 

LNEER -1.134(1) -2.585(1) -1.045(3) -2.331(3) 

EUI -2.130(0) -1.349(0) -2.130(0) -1.447(1) 

Panel B: First Difference 

∆ LRM2 -3.565(2)*** -4.525(2)*** -7.160(1)*** -7.708(6)*** 

∆ LRGDP -6.097(2)*** -7.332(2)*** -8.831(7)*** -11.667(25)*** 

∆ LTBR -4.490(0)*** -4.507(0)*** -4.243(6)*** -4.245(6)*** 

∆ LNEER -6.615(0)*** -6.570(0)*** -6.565(2)*** -6.518(2)*** 

∆ EUI -6.823(0)*** -7.248(0)*** -6.869(2)*** -7.253(3)*** 

Notes: The t and statistics are for ADF and PP, respectively. The subscript  in the model refers to the 

intercept in the model while  refers to the trend and intercept in the model. Asterisks (***), (**) and (*) 

indicate statistically significant at 1%, 5% and 10% levels, respectively. Figures in parentheses are the lag 

lengths for ADF and bandwidths for PP. ∆ denotes first difference operator. Both ADF and PP tests examine the 

null hypothesis of a unit root against the stationary alternative. 

 

Then, we proceed to ARDL bound tests. The computed F-statistic is 5.173, exceeding the 

critical value of 3.29 (lower bound) and 4.37 (upper bound) as in Pesaran et al. (2001) and 

thus is statistically significant at 1 percent level. Therefore, a long-run relationship is 

well-established among the variables. Moreover, the existence of a long-run relationship can 

be reconfirmed through error correction term (EC). The coefficient of lagged EC (ECt-1) 

obtained from the study is -0.841, in negative sign and less than unity, as well as statistically 

significant at 1 percent level with a t-statistics of -6.065. Hence, we can reaffirm that a 

cointegration relationship does exist in the model.  

In addition, Table 2 tabulates the outcomes of long-run elasticity and short-run causality 

estimations with a series of diagnostic checking. The empirical findings disclose that LTBR, 

LNEER and EUI are statistically significant at 1 percent level while LRGDP is statistically 

significant at 5 percent level. The positive association between LRGDP and LRM2 is in line 

with a priori theory of money demand. When real income increases, purchasing power of 
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consumers will be boosted and thus, increasing the demand for money. However, it is 

noteworthy that LTBR is positively related with LRM2. The increasing demand for money 

from the soaring interest rate can be dominated by the wealth effect on the rate of return; such 

a case is supported by Kapingura (2014). It indicates that a rise of rate of return enhances the 

wealth effect, hence people will spend more by demanding more money. Looking at the 

exchange rate, a negative relationship between LNEER and LRM2 can be explained by the 

currency substitution effect in South Africa. Foreign currency is more attractive to hold, 

given the condition of further depreciation of domestic currency in South Africa.  

Table 2. Estimations of Long-run Elasticity, Short-run Causality and Diagnostic Tests 

Panel A: Long-run Elasticity (Model: 3, 6, 4, 9, 9) 

Regressor Coefficient t-statistics 

LRGDP 0.564** 2.599 

LTBR 0.178*** 8.733 

LNEER -0.328*** -2.744 

EUI -0.187*** -4.113 

C 5.740** 2.342 

Panel B: Short-run Causality Tests (Dependent Variable: LRM2) 

Regressor F-statistics p-value 

LRGDP 3.595** 0.010 

LTBR 1.263 0.309 

LNEER 2.418** 0.037 

EUI 2.940** 0.014 

Panel C: Diagnostic Tests 

JB 1.732 (0.421)  

AR [2] 2.607 (0.272)  

ARCH [1] 0.042 (0.837)  

RESET [1] 1.868 (0.183)  

CUSUM Stable  

CUSUM
2
 Stable  

Notes: JB stands for Jarque-Bera statistic in order to test for normality. AR[2] is defined as the 2nd order serial 

correlation, a part of the Lagrange Multiplier test by employing the Breusch-Godfrey serial correlation. ARCH 

[1] is explained as 1st order of ARCH heteroscedasticity test. RESET refers the test of Ramsey RESET for the 

estimation of any misspecification. CUSUM stands for cumulative sum of recursive residuals stability test while 

CUSUM2 represents cumulative sum of squares of recursive residuals stability test. Figures in the parentheses 

are the p-values. Asterisks (***), (**) and (*) denote significant at 1%, 5% and 10% levels, respectively. 

 

The negative sign of EUI conforms to the theoretical expectation that economic agents tend 

to hold alternative valuable assets (e.g., gold, diamond or real estate) instead of nominal 

assets when the economy is in an uncertain condition. This finding is in line with the study by 

Atta-Mensah (2004), in which the broad money such as mutual funds are less favorable to 
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hold by risk-averse agents during the heightened economic uncertainty in the long-run period, 

while narrow money such as money balances is perceived to be favorable in the short-run as 

the results of precaution motives. In the short-run, only LRGDP, LNEER and EUI do 

Granger-cause LRM2. However, an absence of short-run causality effects running from 

LTBR to LRM2 is revealed. The model passes all the diagnostic tests, which consists of 

normality, serial correlation, heteroskedasticity and functional form tests. Moreover, this 

model is stable when CUSUM and CUSUM of square tests were applied. Therefore, a stable 

MDF has been derived for South Africa. The achievement of the stability may due to the 

inclusion of EUI that able to capture the economic uncertainty condition for the period of 

study. 

5. Conclusion 

The aim of the current study was to examine the MDF of South Africa by introducing EUI as 

a new regressor into the model. It is commonly known that the fundamental of an effective 

monetary policy needs a MDF that is stable and well-explained. This study found that both 

the ARDL bounds test and lagged EC indicate that the empirical model has a long-run 

relationship. The model is proved robust as it passes all the diagnostic tests. Therefore, a 

stable South African money demand model is well-established. The determinants used in the 

empirical model can be utilised as stabilisation tools for a real broad monetary aggregate by 

South African monetary authorities. The presence of a stable broad money demand model 

with the inclusion of EUI further supports the idea that the traditional MDF can be 

periodically improved or developed with determinants other than a priori theory to better 

assess the situation. Future studies may consider to include EUI in the estimation of MDF for 

other countries. Also, the components of EUI could include alternative components, such as 

commodity price, inflation rate and so on, depending on the country’s context.   
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