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Abstract

This paper analysed the impact of financial shocks on the agricultural sector of South Africa.
Using data collected from Statssa, the South African Weather Service and other sources an
EGARCH model was adopted to conduct the analysis. The findings are that financial shocks
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shock periods into agricultural prices.
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Introduction

Background

Modern economies have integrated substantially over the past few decades, resulting in
massive financial gains, but they are also susceptible to contagion spreading globally from
one economy to another, particularly with regard to financial markets. This research aims to
explore the influence of financial shocks on South Africa’s agricultural sector. It examines
significant economic disturbances over 20 years from 2000 to 2020. At least five major
financial shocks occurred during this timeframe, namely the dot com crash, the South African
Currency crisis, the Global Financial Crisis, the Shanghai stock Market Crash and the
COVID-19 epidemic crash, each bearing either direct or indirect consequences for the South
African economy (Asafo-Adjei et al., 2021). Previous studies, including those by Liefert et al.
(2019), McDonald and Kirsten (1999), and Idsardi and Cloete (2013) have assessed the
effects of isolated shocks on the agricultural sectors in various countries. However, none
have addressed the South African context in recent years. Given the occurrence of several
impactful shocks in the past few decades, this study provides a timely assessment of their
implications for South African agriculture.

This identified knowledge gap offers an opportunity to investigate not only price volatility
but also the broader impact of climate change on agricultural performance. The study seeks
to determine whether climatic events have influenced agricultural pricing and how these
effects intersect with the consequences of financial shocks. South Africa’s economic
landscape has evolved markedly from an agrarian economy in the late 19th century to a
diversified economy by the 1970s. Despite this shift, agriculture remains a vital economic
pillar, contributing significantly to GDP and supporting approximately 814 518 jobs.
Consequently, there is a need for further inquiry into how non-environmental shocks beyond
drought and disease might affect the sector.

Over the past century, South Africa has undergone profound political and economic
transformations. From its colonial status under British rule to its establishment as a union in
1910 and the institutionalisation of apartheid in 1948 (Freund, 2011), the country experienced
entrenched racial and economic disparities. As Cameron (2003) notes, apartheid created
dual realities: one dominated by the privileged white minority with full access to national
wealth, and another characterised by systemic exclusion of the black majority. In response to
these injustices, international sanctions were imposed on South Africa in the 1970s (Gurney,
2009), culminating in economic decline and recession during the 1980s. The first democratic
elections in 1994 ushered in a new administration committed to reintegration into the global
economy. The post-apartheid government advocated for the removal of sanctions,
encouraged foreign direct investment (FDI), and implemented social reforms aimed at
reducing poverty, improving healthcare, and expanding access to basic services (Mosala,
Venter and Bain, 2017). As a result, South Africa became increasingly susceptible to global
financial fluctuations (McDonald and Kirsten, 1999).

The agricultural sector has consistently bolstered economic output, generating R404.8
billion in GDP and sustaining over 800,000 jobs in 2022 (StatsSA, 2023). Though recurrent
droughts and livestock diseases have challenged productivity, investments in irrigation and
disease control have preserved the sector’s output quality (Benhin, 2006). It is critical to
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examine external influences beyond natural disasters to inform policies that mitigate future
risks and encourage further academic exploration into these variables.

Historically, agriculture has been a cornerstone of South Africa’s economy. Van Zyl, Nel
and Groenewald (1988) noted an average agricultural growth rate of 3.1% between 1955 and
1985, surpassing the 2.8% population growth rate, indicating agricultural surplus. During
1975-1984, agriculture contributed R378.1 million annually to GDP. However, Seventer, Faux
and Zyl (1992) observed a decline in agriculture’s share of GDP from 22.1% in 1920 to 5.8%
in 1985, corresponding with national economic diversification into sectors like mining and
manufacturing (Townsend and Van Zyl, 1998).

Climate change presents a growing threat to agricultural productivity. Mutenje et al. (2019)
emphasized how drought and erratic rainfall have affected Southern Africa’s output over the
last 40 years. Projections indicate that cereal yields could drop by up to 50% by 2020, with
potential crop revenue losses of up to 90% by 2100. Using a UPGEM model, Ntombela et al.
(2017) simulated drought effects on South African agriculture, revealing GDP contractions of
1.5%, employment losses of 1.3%, export declines of 3.5%, and import increases of 1.6%.
Even with a R781 million relief package from the Minister of Agriculture, the economic impact
remained largely unmitigated. Furthermore, Van Zyl (1986) illustrated how inflationary
pressure in 1973 eroded farm profitability and weakened South Africa’s competitive edge.

Problem Statement

The background is the interconnectedness of global markets and the intersection of
economic sectors, in this instance the financial sector and the agricultural sector. The main
problem identified is that of regularly occurring financial shocks and how they spread outside
of the sector into other sectors, particularly the agricultural sector.

Research Objectives

The first objective is to determine whether there is an impact by the financial sector on the
agricultural sector. The second objective is to determine if financial shocks which occurred in
different years over the period under study had an impact on the agricultural sector of South
Africa.
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Literature Review

The Impact of Financial Shocks on the Agricultural Sector Globally

This section examines the diverse effects that financial shocks have had on agricultural
sectors across various countries. Shah (2012), for instance, analyzed the repercussions of
the 2008 Global Financial Crisis on Indian agriculture and found that the crisis did not lead to
job losses in the sector. On the contrary, global demand for agricultural products increased
during the recession. In contrast, El Bilali et al. (2012) reported that the financial crisis
adversely affected Serbia’s agricultural sector, leading to decreased production value, lower
incomes for producers, and disruptions in market chains. Similarly, Crescimanno, Galati and
Bal (2014) studied Mediterranean countries and discovered that three out of the four nations
exhibited a comparative advantage in select agri-food sub-sectors during the crisis period,
with France showing improved trade balances.

Broadening the scope of analysis, Kang, Mclver and Yoon (2017) assessed volatility
spillovers during both the Global Financial Crisis and the European Sovereign Debt Crisis.
They explored linkages among commodities such as gold, silver, oil, wheat, and rice,
identifying corn as the most susceptible to volatility spillovers, highlighting the significant
influence of external shocks on agricultural commodities. In a related study, Bajo-Rubio,
Berke and McMillan (2017) investigated the Turkish economy’s reaction to the Dot-Com
crash and the Global Financial Crisis by examining cross-asset spillovers among the Turkish
stock exchange, major global stock indices (S&P 500, FTSE 100, CAC 40, DAX 30),
exchange rates, and the S&P GSCIl commodities index. They concluded that the Global
Financial Crisis led to heightened integration between equity and commodity markets,
resulting in extensive spillovers.

On a microeconomic level, Bresciani et al. (2002) evaluated the Asian Currency Crisis’s
effects on agriculture in Indonesia and Thailand. Using survey data, they found that smaller
farmers and landless households were disproportionately affected, while larger farms
experienced increased profitability, particularly in export-oriented crop cultivation. The crisis
also suppressed labour market conditions. In Russia, Serova, Von Braun, and Wehrheim
(1999) employed a computable general equilibrium model to assess the 1998 financial
crisis's impact on the agro-food sector. While demand remained relatively high despite
income reductions, agricultural production experienced a significant contraction industrial
output declined by 11% year-on-year between September 1997 and 1998, and food sector
output initially fell by 10%, recovering slightly by December 1998. Food imports were nearly
halved, and the government responded by imposing price ceilings to mitigate food insecurity.

At a more granular level, Idsardi and Cloete (2013) explored how recessions influenced
trade in South African wine and fruit exports using EGLS estimation. They found that none of
the explanatory variables, such as per capita GDP, exchange rates, trade regimes, and
recession indicators, significantly explained grape exports. However, some variables,
including income and economic slowdown, significantly affected exports of oranges and
apples. Their model accounted for 74% of the variation in South Africa’s agricultural exports.

Turning to financial instruments, d’Errico, Laio and Chiarotti (2016) developed a model
assessing the financialisation of agricultural commodity markets, with a focus on futures
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contracts. Their findings suggest that markets with greater elasticity can accommodate
higher levels of financial integration, while those with longer production cycles and higher
volatility are more vulnerable to negative effects. They emphasise that the combination of
liquidity constraints and financialisation exacerbates both production risk and price volatility
for agricultural producers.

Although the emphasis of this investigation is on the effect of financial markets on
agriculture, it is also relevant to consider the inverse relationship. Attilio (2023) analysed how
shocks originating in oil and agricultural markets influence financial markets in emerging
economies. His findings indicated that these shocks induce volatility in both stock markets
and exchange rates. Similarly, Lin and Martin (2009) observed that surging food commodity
prices were a defining feature of the early stages of the 2008 financial crisis, suggesting a
feedback loop between agricultural price volatility and financial instability. Collectively, the
literature demonstrates that financial markets and agricultural markets are deeply
interconnected, whether through the channel of futures trading, price transmission, or labour
market disruptions. This interdependence merits deeper investigation to better understand
the dynamics and potential policy responses.

Delving deeper into how financial shocks impact the South African agricultural sector
Nthebe and Mosikari (2025) investigated the effects of exchange rates on agricultural
exports. The investigation determined that exchange rates both appreciations and
depreciations do have distinct impacts on agricultural exports from South Africa. The
literature clearly identifies a connection between agricultural markets and financial markets in
South Afirca and globally. There has been varying impacts by financial shocks on the
agricultural sector, but a comprehensive investigation into the impact of multiple shocks on
the sector, with particular focus on South Africa, needs to be conducted.

Interest Rate Theory as It Relates to Financial Shocks

To better understand how information shocks affect interest rates, Nunes, Ozdagli and
Tang (2022) analysed interest rate movements on announcement dates by the Federal
Reserve Bank. In this study, they discovered that there is a positive impact on stocks by
expansionary information shocks; and policy shocks tend to be stronger than those identified
by interest rate surprises. In their investigation of how interest rate shocks affect credit risk,
Palazzo and Yamarthy (2022) determined that monetary policy shocks significantly impact
firm-level credit risk, with equity prices reacting more when firms exhibit higher risk as
indicated by credit default swap spreads. In conclusion, monetary policy shocks in relation to
interest rate shocks have a high impact on prices as evidenced by equity prices, while
information shocks have an impact interest rate which are passed on to prices such as equity
prices. The response to these changes by Central banks is known as the Taylor Rule.

The Taylor rule is an approximate description of how central banks set short-term interest
rates in response to expected economic conditions (Mandler, 2009). (Mandler, 2009) sought
to analyse the accuracy of forecasts using the Taylor rule. The results are as follows: there
was considerable variation in uncertainty about the Federal Funds Rates in the next quarter
with marked peaks in the 1970s, and the early, mid and late 1980s. Chua and Tsiaplias
(2024) investigated evidence on US monetary policy activism and the Taylor rule. The
investigation determined that evidence strongly contradicts the notion of a permanent
stochastic relationship between interest rates, inflation and output. The investigation further
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determined that most of the estimated indeterminacy of monetary policy in the 1970s is
attributable to instability.

Exchange Rate Theory Relating to Financial Shocks

Exchange rates fluctuate through time and often sharply and without warning, (Forbes,
Hjortsoe and Nenova, 2018). In their analysis of shocks in exchange rates and how they
pass through to import and export prices, Forbes, Hjortsoe and Nenova (2018) identified the
following; different shocks have different impacts on exchange rates in the United Kingdom,
such as a positive shock in domestic demand results in an appreciation of exchange rates,
while global shock such as prolonged global productivity shock will result in the appreciation
of the exchange rate. A result of these appreciations as it relates to pass through to prices
are increased due to increased demand and a reluctance by importers to reduce prices. In
their study also analysing the impact of shocks on exchange rate pass-throughs in Japan,
An, Wynne and Zhang (2021) discovered that exchange rate shocks identified by narrative
sign restrictions contribute the largest share of movements in exchange rates. In their paper
investigating whether flexible exchange rates are absorbers of financial shocks as it relates
to emerging markets using their exchange rates against the United States Dollar, Kohler and
Stockhammer (2023) identified that strong cyclical interactions mechanism was present for
South Africa and Chile, while it was present, but not strong for the Philippines. Kohler and
Stockhammer (2023) also identified that although flexible exchange rates and occasional
interventions may absorb some of the cyclicality it is not a fix for everything.

In attempting to determine the impact of exchange rate pass-through on economies
Takhtamanova (2010) examined changes in exchange pass-through in fourteen OECD
countries, and their examination determined that exchange rate pass-through to aggregate
inflation had declined through the 1990s due to the reduced fraction of flexible-price firms in
the economy. This was caused by firms not updating their prices less frequently during that
period. Hooper and Mann (1989) analysed exchange pass-through during the 1980s with
respect to US imports of manufacturers. The analysis determined that 50 to 60 per cent of
change in nominal exchange rates is reflected in manufactured imports. The 50 to 60 per
cent estimate suggests that foreign firms on average sustain substantial shifts in the profit
margins on their exports to the US as exchange rates shift.

Continuing the examination of exchange rate pass-through to global economies Bussiére
and Peltonen (2008) examined exchange rate pass-through in the global economy. The
following was discovered: between the 28 emerging markets and 13 advanced economies
examined, pricing-to-market and exchange rate pass-through are found to be broadly
comparable between the two groups of countries. Carri Ere-Swallow et al. (2021) attempted
to answer the question of the determinants of the response of consumer prices to currency
depreciations, the answer is as follows: stable and better-coordinated inflation expectations
of professional forecasters are associated with significantly lower exchange rate pass-
throughs to consumer prices. It is clear that depending on the type of economic structure of
the country exchange rate pass-throughs will either be heightened or lowered.
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Methodology

Building upon the literature reviewed in the previous chapter regarding the influence of
financial shocks on South Africa’s agricultural sector, this chapter outlines the methodology
adopted to address the research objectives. It details the data sources, variables,
econometric model, and the rationale supporting the model’s selection and validation.

Data Collection and Variables

This study utilizes secondary data sourced from reputable platforms including Yahoo
Finance, Investing.com, Statistics South Africa (StatsSA), the South African Weather Service,
and the Federal Reserve Bank of St. Louis. The dataset includes monthly closing index
prices from the S&P 500, JSE All Share Index, and the Thailand SET; agricultural producer
prices; and average monthly rainfall figures. The period under examination spans from
January 2000 to December 2020, chosen for the concentration of major global financial
shocks that occurred during this timeframe, namely the dot com crash, the South African
Currency Crisis, the Global Financial Crisis, the Shanghai Stock Market Crash and the
COVID-19 epidemic crash and their widespread economic implications (Kang, Ratti and
Vespignani, 2020).

The following variables are included in the analysis:

Variable Justification Reference

Used as a proxy for South

Dependent Variable: | Africa’s agricultural sector . o
. . Metiso and  Tsvakirai
Producer Price Index (PPI) | performance, measuring (2019)
for Agricultural Products prices received by domestic
producers.
Represents large-cap

U.S. firms and is used to
capture  global financial
shocks, such as the Dot-
Com Bubble and the 2008
Global Financial Crisis.

Reflects the Asian
financial shock impact

Wheale and Amin (2003),
Allen, Babus and Carletti,
(2009)

S&P 500 Index

Oh (2000); Chiodo and

Thailand SET Index dqu_ng the 15_397 currency Owyang (2002)
crisis, capturing regional
volatility.

Serves as a barometer for
domestic financial market

JSE All Share Index Knedlik (2006)
movements and local
shocks.
Rainfall Dummy Variable Blnary_ indicator Southern Afrlcgn
(South Africa) representing drought years | Development = Community
during the study period. (2022); SADRI (2020)
Shanghai Composite Proxy for the Chinese Mittal  (2019),  United
Index financial shock in 2015 that | States-China Economic and
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resulted in global steel price
declines and Yuan
devaluation.

Security Review
Commission (2015)

Captures the effects of |\ oy skeie (2014):
domestic interest rate

3-Month JIBAR Rate fluctuations durina financial Bank of International
g Settlements (2018)

crises on agricultural pricing.

Reflects currency volatility

and its potential Nthebe and Mosikari
USD/ZAR Exchange Rate | | mission to agricultural | (2025): Ojede (2015)
price shifts.

Table 1 Variables under study (SMM Mosoang, J Mabejane, 2025)

Econometric Methodology

The study applies the Exponential Generalized Autoregressive Conditional
Heteroskedasticity (EGARCH) model to estimate the relationship between the selected
independent variables and agricultural prices in South Africa. As introduced by Engle (2001)
The GARCH family of models captures time-varying volatility, where variance is
heteroskedastic, fluctuating across time.

EGARCH, a logarithmic transformation of variance, ensures non-negativity of the variance
term without requiring parameter constraints and captures the impact of past shocks on the
dependent variable (Martinet and McAleer, 2018). In this research, the dependent variable is
the PPI for agricultural products, while the explanatory variables are the S&P 500, JSE All
Share Index, Thailand SET, Shanghai Composite, 3-Month JIBAR, rainfall dummy variable,
and the USD/ZAR exchange rate.

The baseline linear regression model used is:

+u

YAgri =a+p spXspt B arst X asrt B ser Xspr++ B Rainfall X Rainfall pm, +f sc Xsct B near X jipar* B uspzar X uspzar U,

(3.1)

Dummy

Where Yagiis the dependent variable is the South African Agricultural Producer Price Index,
whilst the explanatory variables are Xsp S&P 500, Xasi JSE All Share Index, Xser SET,
Xrainfal_pummy the rainfall dummy variable, Xsc Shanghai Composite Index, Xgar 3-Month JIBAR
and u:the error term. The 3 terms are the given slope for the linear regression model.

The EGARCH model to be used is the EGARCH(1,1), where the value of the variance
scaling parameter h; now depends on both past values of the shocks, which are captured by
the lagged squared residual terms, and on past values of itself, which are captured by lagged
ht terms (Asteriou and Hall, 2011). Notice that h:is logged, meaning that the leverage effect is
exponential rather than quadratic, guaranteeing that it is a non-negative number. The
EGARCH (1,1) model to be used is:




08/2025 International Business Conference | IBC

log h V+Z 4

Jh[ ] ]Zlé +W+;610g (3.2)

Where h;is the variance term, y,, (s, s and és are the coefficients to be estimated and
u¢is the disturbance term.

3.3 Derivation of Model

McAleer and Hafner (2014) and Asteriou and Hall (2011)derive the EGARCH (p,q) model
as follows:

ytZE(yt|It71)+£t (3.3)
log|h |=w+a |n,_,[+yn,_,+Blog(h,_,).| B<1] (3.4)
Et ..
n[=ﬁt,nt iid(0,) (3.5)
p q
ht=yo+; 5, ht_i+Zl viur, (3.6)
=

The EGARCH (1,1) takes the form:
log(h,|=log|1+(h,—1)|~h—1 (3.7)

3.4 Model Assumptions

Mitchell and McKenzie (2003), Engle (2001) Bollerslev (1986) and Tsay (2006)set out the
following criteria to validate the model and determine if it is a good fit for the variables
presented. The criteria are as follows:

A low Aiken Information Criterion. This is to identify the best fitting model compared to
other models that could be used compared to other EGARCH (p,q) models

a + B < 1 to ensure that shocks to volatility have a finite and decaying probability
Low absolute Log-Likelihood to ensure that the model fits the data

The Ljung-Box Test to ensure that there is no or little autocorrelation present
Volatility clustering, whether the model captures the observed clustering of the data
Asymmetry to ensure that the leverage effect aligns with theoretical expectations




International Business Conference | IBC 08/2025

3.5 Validity

The data is collected from public sources that collate and present their data frequently,
daily or monthly. The data collected from Yahoo Finance and Investing.com are quality-
checked through their analytics platforms. The data collected from StatsSA is quality-checked
by the various statisticians who compile and present it on their website. The data collected
from the South African Weather Service is quality checked by their analysts.

3.6 Limitations

Only a handful of shocks were selected for analysis and study because of their impact on
the global economy, and South Africa was selected as the country of focus in the study. In
future studies, more shocks across the world could be analysed to determine whether they
had any impact on the agricultural sector in other countries across SADC,

10
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Results

4.1 Unit Root Test

Level First Difference
Philips Philips

Variable ADF | Peron ADF Peron
0.49 0.0000*

Agriculture PPI 34 0.4607 ** 0.0000***
0.99 0.0000*

S&P 500 97 1.0000 ** 0.0000***
0.89 0.0000*

JSE All Share Index 90 0.9179 **x 0.0000***
0.76 0.0000*

Thai SET 39 0.7507 ** 0.0000***
0.27 0.0000*

Shanghai Composite | 02 0.0797* ** 0.0000***

ZA Rainfall Dummy 0.40 0.0020* 0.0000*

Variable 31 ** ** 0.0000***

0.75 0.0000*

USDZAR 31 0.7571 ** 0.0000***
0.48 0.0000*

3-Month JIBAR 79 0.4655 ** 0.0000***

Table 2 Unit Root Test Results (SMM Mosoang & J Mabejane, 2025)

To assess the suitability of applying the EGARCH model to the variables under
investigation, unit root tests were conducted. Specifically, the Augmented Dickey-Fuller

(ADF) and Phillips-Perron (PP) tests were employed to evaluate the presence of unit roots at
the 1%, 5%, and 10% significance levels. The initial tests were performed on the variables in
their level (non-differenced) form. Results from the ADF test revealed that all variables

exhibited unit root characteristics, indicating non-stationarity. The Phillips-Perron test

supported these findings for the majority of variables, showing unit roots in 11 out of 13
series. To address this issue, the tests were repeated at the first difference. At this level, both
the ADF and PP tests confirmed the absence of unit roots across all variables. Consequently,
the analysis proceeds using first-differenced data to ensure stationarity and uphold the
stability required for EGARCH model estimation.

11
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4.2 Model Results

At First
E-GARCH (1,1) Difference
Dependent D(Agricult
Variable ural PPI)
Independent Coefficien Standar z- Probab
Variable t d Error Statistic ility
0.00124 6.51942 0.0000
D(S&P 500) 0.008094 |1 3 *kk
0.00177 (3.0996 0.0019
D(SET) (0.005511) | 8 48) *h*k
0.00000 (2.0963 0.0361
D(JSE ALSI) (0.000145) | 690 12) *k
D(Shanghai 0.00041 1.80594 0.0709
Composite) 0.000751 |6 0 *
0.31279 5.05556 0.0000
D(3 Month JIBAR) 1.581331 |0 7 *kk
0.18705 3.54369 0.0004
D(USDZAR) 0.662865 |4 9 *kx
D(ZA Dummy 0.44335 2.57949 0.0099
Rainfall Variable) 1.143636 |6 5 ok
Variance E-GARCH Coefficien Standar z- Probab
Equation t d Error Statistic ility
0.06650 (1.0188
w (0.067750) | O 01) 0.3083
0.08905 1.54548
a 0.137635 |6 7 0.1222

12
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0.08490 3.27920 0.0010

y 0.278418 |4 9 ok
0.01415 | 69.5696 | 0.0000
B 0.984503 | 1 2 Hk

Aiken Information

Criterion 5.201052
Schwarz

Information Criterion 5.369600
Log Likelihood (640.7320)

Table 3 EGARCH Model Output Results (SMM Mosoang & J Mabejane, 2025)

The interest rate variable was included to assess whether interest rate fluctuations during
periods of financial turbulence influence agricultural prices. Model fit was evaluated using the
Akaike Information Criterion (AIC), Schwarz Information Criterion (SIC), and Log Likelihood.
The model demonstrated a strong fit, indicated by a low AIC value of 5.201052, SIC of
5.369600, and a Log Likelihood of -640.7320 (Yang, 2005; Stiglingh and Seitshiro, 2022;
Javed and Mantalos, 2020). The 3-month JIBAR was statistically significant at the 1% level,
exhibiting a direct relationship with the Agricultural PPI. These findings suggest that periods
of heightened interest rate volatility often associated with monetary policy changes, can
affect the pricing dynamics within the agricultural sector (Palazzo & Yamarthy, 2022; Nunes,
Ozdagli & Tang, 2022).

The exchange rate variable was included to evaluate the influence of exchange rate
movements during financial shocks on agricultural pricing. The USD/ZAR exchange rate was
statistically significant at the 1% level and exhibited a direct relationship with the Agricultural
PPI. This suggests that an appreciation in the rand (a decrease in USD/ZAR) corresponds
with a decline in agricultural prices, which corresponds to the exchange rate pass-through
theory, whereby exchange rate price inflation is imported into domestic prices (Forbes,
Hjortsoe and Nenova, 2018); An, Wynne and Zhang, 2021).

The primary model aimed to investigate the combined impact of climate change and
financial shocks on agricultural prices. All variables were statistically significant at the 10%
level. The Shanghai Composite, ZA Rainfall Dummy Variable and the S&P 500 showed a
positive correlation with the Agricultural PPI, indicating that increases in these indices are
associated with rising agricultural prices. Conversely, the SET Index and JSE All Share Index
had a negative association, implying that increases in these variables tend to coincide with
falling agricultural prices.

Finally, in the EGARCH model, most of the explanatory variables were statistically
significant at the 1% level. The parameter a (alpha) was insignificant and positive, indicating
that large past shocks do not have a dampening effect on current agricultural prices. The y
(gamma) parameter is significant and negative, reflecting that positive financial shocks
increase current volatility. The B (beta) parameter is likewise significant and positive,
revealing that volatility is persistent over time and that higher past volatility correlates with

13
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lower current agricultural prices. This suggests that volatility in financial markets directly
influences agricultural pricing trends.

120
Series: Standardized Residuals
100 Sample 2000M02 2020M12
Observations 251
80
Mean 0.056374
60 Median 0.098488
Maximum 2.880733
40 Minimum -20.18696
Std. Dev. 1.504268
20 Skewness -9.659427
Kurtosis 132.0066
0
20 -18 -16 -14 -12 10 -8 6 -4 -2 0 2 Jarque-Bera  177958.3
Probability 0.000000

Figure 1 Normality Plot (SMM Mosoang & J Mabejane, 2025)

The Jarque-Bera test was employed to assess the normality of the data, and the results
confirm that the dataset is normally distributed at the 1% significance level. Based on
skewness and kurtosis statistics, the model exhibits slight negative skewness and is
leptokurtic, suggesting that extreme events, both short-term and long-term, exert substantial
influence on the Agricultural PPI. This distribution pattern reinforces the model's ability to
capture the effects of financial shocks on agricultural prices, implying that tail events such as
market crashes and financial crises significantly impact agricultural price dynamics.

An analysis of the conditional variance graph reveals pronounced spikes in volatility during
known periods of financial and environmental shocks. Notably high volatility occurred in
2002-2003, coinciding with the South African Currency Crisis; from 2012 to 2015 during the
El Nifio-induced droughts (Southern African Drought Resiliance Initiative, 2021); and in 2020,
amid the COVID-19 pandemic. These periods reflect substantial instability in global financial
markets, which in turn affected South Africa’s agricultural sector. This supports the central
research hypothesis that financial market disruptions and climate-related events materially
influence agricultural pricing in South Africa.

The model demonstrates strong predictive power, as illustrated in the Actual, Fitted, and
Residuals graph (Figure 4.3), where the fitted values closely track the actual Agricultural PPI.
This close alignment indicates a high degree of model accuracy. Further examination of the
objective function gradient reveals distinct volatility spikes corresponding with notable global
shocks: the Dot-Com Bubble collapse (2000), the Global Financial Crisis (2008), and the El
Nifo drought cycles (2014-2017). These findings highlight the model’s general stability,
punctuated by surges in volatility during extreme global financial and climatic events.

Finally, the news impact curve demonstrates that even minor pieces of information (figure
4.4), whether positive or negative, lead to significant volatility changes. This sensitivity

14
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underscores the model's responsiveness to new data, aligning with the EGARCH model
outputs, which confirm that both historical and current volatility shocks affect agricultural
prices.

12

10

00 02 04 06 08 10 12 14 16 18 20

Conditional standard deviation

Figure 2 EGARCH Conditional Standard Deviation Plot (SMM Mosoang & J Mabejane,
2025)
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Figure 3 Model Actual, Fitted and Residual Plot (SMM Mosoang & J Mabejane, 2025)
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Figure 4 News Impact Curve (SMM Mosoang & J Mabejane, 2025)
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Discussion

To assess the existence of a relationship between financial shocks and South Africa’s
agricultural sector, the residual plot in Figure 3 was examined. The model closely aligns with
actual agricultural prices during key financial crises, such as the Asian Financial Crisis, the
Dot-Com Crash, and the Global Financial Crisis. However, visual inspection of Figure 3 alone
is insufficient to conclusively establish this relationship.

A more robust indication emerges from the model output, where all financial indices are
statistically significant at the 10% confidence level in explaining movements in agricultural
prices. This statistical significance suggests that fluctuations in financial indices influence the
agricultural sector. Further analysis of the EGARCH model outputs reinforces this conclusion,
revealing that both historical and contemporaneous shocks affect agricultural price
behaviour.

These results substantiate the visual patterns observed in Figure 4.3 and confirm the
existence of a link between financial shocks and South Africa’s agricultural sector. This
finding is consistent with previous studies, including those by Bajo-Rubio, Berke and
McMillan (2017) who discovered that there was cross-commodity volatility spillover during
the dot-com crash, and Kang, Mclver and Yoon (2017) who also found that during the
European Sovereign debt crisis commodities were susceptible to volatility spillover, thus
confirming the results of this investigation where the focus was placed on one commodity
rather than a basket of commodities..
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Conclusion

This study aimed to examine the impact of financial shocks on South Africa’s agricultural
sector through a comprehensive statistical analysis using publicly available data. The chosen
analytical approach was the EGARCH(1,1) model, which proved to be the most appropriate
after comparing it with alternative models such as GARCH(1,1), BEKK-GARCH, and multiple
regression analysis.

The following question guided the research:
Is there a relationship between financial shocks and the South African agricultural sector?

In response to the question, the EGARCH model results, supported by the Actual, Fitted,
and Residuals graph, provide strong evidence of a relationship between financial shocks and
movements in South Africa’s agricultural sector. Based on these results, it can be concluded
that the agricultural sector is impacted by financial shocks where volatility is spilt over from
financial markets during these shock events to the agricultural sector resulting in prices being
moved by this volatility movement with the S&P and Shanghai Composite having direct
relationships with the agricultural prices, while the JSE All Share and Thai SET having
indirect relationships with the agricultural prices. Moreover, the exchange rate variable
USDZAR and the interest rate variable 3 Month JIBAR also have an impact on agricultural
prices, this follows practice and theory because trade is settled with currency and exchange
rate movements impact prices, while interest rates impact funding, with movements either
increasing the price of funding or decreasing it which also gets transferred to agricultural
prices.

Policy Recommendations

Given the frequency and magnitudes of modern financial shocks, it is recommended that
current agricultural policy be reviewed and robust mechanisms be developed to help in
dampening volatility spike effects on agricultural prices to ensure food security and the
stability of the sector.

Future Research

Future research can expand on this topic and have it span multiple countries including
more developing countries where agriculture makes up the maijority of the economy. Future
research can also develop a framework for counteracting or dampening the impact of these
financial shocks on the agricultural sector.
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