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Abstract: South African agriculture has the potential to stimulate growth in other economic sectors,
but dwindling budgetary allocations to agriculture over time and the nature of other impacting
factors on the value of agricultural production have not received much attention in recent times.
Therefore, the present study examined the effects of government expenditure in agriculture, annual
average rainfall, consumer price index, food import value, and population on the value of agricultural
production with a specific focus on government expenditure in agriculture for the period 1983 to 2019.
Using the Johansen cointegration test, the results reveal that there is a long-run relationship among
the variables. The Granger causality test results suggest that government expenditure in agriculture
does not Granger cause the value of agricultural production. However, the two variables are linked
through other variables in the model, such that an increase in government expenditure in agriculture,
average annual rainfall, and population were shown to ultimately increase the value of agricultural
production based on vector autoregressive (VAR) model analysis. In contrast, an increase in the
consumer price index and food import value is detrimental to the value of agricultural production.
These studies’ findings have policy implications for increased government expenditure.

Keywords: value of agricultural production; government expenditure in agriculture; Johansen
cointegration; Granger causality; vector autoregressive

1. Introduction

The value of agricultural production is crucial in determining the state of the agricul-
tural sector when compared to other economic sectors (FAO 2017). According to the Food
and Agricultural Organisation (FAO 2021), the value of agricultural production expresses
total agricultural output in monetary terms, whereas in the South African context, the value
of agricultural production is defined by the total production of field crops, horticultural
crops, and livestock products valued at average farm-gate prices (DAFF 2019). Such value
was recorded in 2019 at approximately US$46 million, US$62 million, and US$107 million
for field crops, horticultural crops, and livestock products, respectively (DALRRD 2020).
The contribution of agriculture to the gross domestic product (GDP) of South Africa is
reported by Statistics South Africa (STATS SA 2020) to have expanded from 2.2% in 2010
to 2.3% in 2020, which remains low, yet agriculture is expected to boost employment in
South Africa as noted in Allen et al. (2021). The Organisation of Economic Cooperation
and Development (OECD 2020) reported that the value of agricultural production in South
Africa is constantly fluctuating and manifests in the agricultural sector’s poor performance
(Karfakis et al. 2011) among other sectors. Thus, unfolding the influential variables to the
value of agricultural production is imperative.

A fluctuating value of agricultural production is observed when prices of agricultural
products instantly become relatively high and low, and this affects both consumers and
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producers. To explain some of these fluctuations, the literature, such as Vasi¢ et al. (2019),
generally highlights the conflicting objectives of consumers aiming to purchase products at
lower prices and producers aiming to sell their products at higher prices for profit maxi-
mization to the extent that an instant high value of agricultural production is advantageous
for producers and detrimental for consumers. In interpreting such fluctuations, Nwer et al.
(2021) alleged that there are factors that influence production in the agricultural sector,
and Edeh et al. (2020) further noted that government expenditure is a tool mainly used to
enhance economic growth through sectors, such as agriculture in Nigeria. Nevertheless,
Iganiga and Unemhilin (2011) identified education, infrastructure, inflation, rainfall, and
industrialization as factors that affect the value of agricultural production in Nigeria. It is
acknowledged that the expenditure by the government in agriculture is ranked among the
main sources of investment in agriculture (FAO 2022). However, government expenditure
may be unproductive and consequently reduce the production value of sectors, such as
agriculture (Moreno-Dodson 2008), whereby the availability of too much government
expenditure can reduce private investments. According to Meniago et al. (2013), devel-
oping countries, such as South Africa, mainly depend on foreign direct investments for
economic growth. Even though government expenditure is generally accepted as a driver
of economic growth through sectoral development, Mo (2007) highlighted that government
expenditure is not responsible for economic growth. Such discoveries establish the need
to explore theories of government expenditure (discussed in Section 2.1) to understand
advanced views on the relationship between government expenditure and growth-related
variables, such as economic growth.

Aguera et al. (2020) report a poor government expenditure allocation in agriculture.
The examination of the effect that government expenditure has on public sectors, such as
agriculture has been overlooked in various studies (Chipaumire et al. 2014; Molefe and
Choga 2017; Odhiambo 2015) that have analyzed the effect of government expenditure on
the overall economy of South Africa and despite this, empirical studies on factors that affect
the value of agricultural production are very few in South Africa. The present study differs
from previous studies since it analyzes the effect of government expenditure on the sectoral
level (agricultural sector) rather than the whole economy. In addition, the present study is
different from most of the literature in South Africa because it analyzes the effect of selected
variables on the value of agricultural output rather than on agricultural production output
and agricultural productivity. The importance of this present study is derived from the need
to analyze the effect of selected variables on the value of agricultural production with more
interest in government expenditure on agriculture to further understand the main problem
of a fluctuating value of agricultural production. Although this study was conducted in
South Africa, global agriculture is diverse, fast-growing, and intertwined through trade
(FAO 2018). This study is of global interest in the literature reporting that South Africa
is developing similarly to other countries (aiming at improving agriculture). Thus, many
countries have a common interest in research related to agricultural development. In
addition, this present study explores the theme of government expenditure, which is an
instrument for agricultural transformation in many countries (Goyal and Nash 2016), thus
attracting international interest and readership.

Examining spending goals for the agricultural sector amid the consensus that the
South African agricultural sector is known for job creation (Allen et al. 2021), a lot more
must be understood in the context of government expenditure in the agricultural sector
and agricultural production output. Matchaya (2020) highlighted that understanding the
relationship between the value of agricultural production and government expenditure in
agriculture helps in determining appropriate policy responses, which ultimately guarantee
economic growth. Therefore, it is necessary to analyze the effect of government expenditure
in agriculture on the value of agricultural production in South Africa, given that the
literature is limited for the period evaluated in this study and that the findings could
highlight possible policy implications particularly relevant in the context of the growth of
the agricultural sector.
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The agricultural sector is generally identified as the driver of economic growth in most
developing countries (Mukasa et al. 2017; Pawlak and Kotodziejczak 2020; Bjornlund et al.
2020). Thus, the agricultural sector is subjected to size and structural changes to meet the
changing economic environment over time (Greyling 2012). The changes in the size and
structure of the South African agricultural sector and agricultural production can be traced
back to the start of the 20th century (Liebenberg et al. 2011). The agricultural sector in South
Africa has been playing a crucial role in economic growth through its production potential
over the years. According to Pfunzo (2017), enhancing agricultural production positively
influences economic growth. Hence, it is rational for governments to promote agricultural
development amid all economic obstacles. This theoretical basis is further developed under
the literature review.

The rest of the paper is organized as follows: Section 2 gives a literature review,
followed by the methodology and presentation of findings in Sections 3 and 4, respectively.
The discussion is presented in Section 5. The conclusion is presented in Section 6. Section 7
focuses on future research.

2. Literature

This section is divided into two subsections, in which Section 2.1 presents the literature
based on theories of government expenditure, such as Wagner’s theory and the Keynesian
theory. Section 2.2 reviews the literature based on previous studies that are related to the
present study.

2.1. Theoretical Literature

Based on the evidence of Wagner (1876), public expenditure is an endogenous variable
that is used to stimulate the economy rather than as a cause of growth. In addition,
Wagner (1876) proposed that in the process of economic development, the rate of public
expenditure increases higher than the rate of economic growth and the causal relationship
between public expenditure and economic growth and runs from economic growth to
public expenditure and not vice versa as stated by the Keynesian theory. Considering
this evidence, and with an appreciation that the growth of an economy, is an aggregate of
sectoral growth; this present paper in agreement with (Lencucha et al. 2020), which posits
that expanding the agricultural sector and its contribution to economic growth requires
adequate measures, such as government expenditure, provided through the fiscal policy.
Increasing government expenditure on important economic sectors, such as agriculture,
ultimately enhances the economic activity and increases job creation (Ernawati et al. 2021).
The need for increased government expenditure can be derived from the consensus that
government expenditure is significant in promoting economic growth according to the
Keynesian school of thought (Dynan and Sheiner 2018).

The Keynesian theory supports the idea that government expenditure is responsible
for increasing domestic economic activity (Babatunde 2018). In addition, government
expenditure is regarded as the main driver of economic growth (Keynes 1936), which is used
to solve economic stagnation-related issues. In contrast to Wagner’s theory, the Keynesian
theory considers government expenditure as an exogenous tool that governments use to
always control economic growth (Selvanathan et al. 2021). Although Moreno-Dodson (2008)
asserts that government expenditure may be unproductive, Keynes (1936) emphasizes that
if governments stimulate government expenditure through fiscal policy, then business
activities will increase within an economy. Practically, the Maputo declaration on spending
on African agriculture is also premised upon the idea of adequate spending by governments
suggesting that up to a 10% portion of countries’ overall budgets be allocated to agriculture
(Sers and Mughal 2019). Additionally, Makin (2015) supports Keynes’s theory by attesting
that increasing government expenditure leads to a higher national output value, which
this present paper investigates sectorally by testing the relationship between government
expenditure and the value of agricultural output. Government expenditure in agriculture is
the total expenses incurred by the government on the agricultural sector (Atayi et al. 2020),
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covering expenses such as agricultural research, technology development, livestock, crop
gene banks, and extension service (Mogues and Anson 2018).

The relationship between government expenditure in agriculture and the value of
agricultural production is therefore examined herein in a six-variable autoregressive model
described in Section 3. Previous research is discussed in the following subsection.

2.2. Previous Studies

Previous studies have employed various methods, such as the vector error correction
model (VECM), multiple regression and correlation analysis, Cobb—Douglas production
function, and autoregressive-distributed lag model (ARDL) to analyze the variables of
interest in this present study.

Setshedi and Mosikari (2019) studied macroeconomic variables’ effects on South
Africa’s agricultural productivity. They used the vector error correction model (VECM)
to analyze time-series data for the period 1975 to 2016. Findings showed that increas-
ing government expenditure on agriculture could increase agricultural productivity. In
addition, the findings showed that an increase in the consumer price index reduces agricul-
tural productivity. The study focused on agricultural productivity, which differs from this
present study’s focus on the value of agricultural production (the total quantity produced
expressed in monetary terms). Igwe and Esonwune (2011) conducted a study to determine
the determinants of agricultural production, focusing more on government expenditure
in Nigeria. They used publicly available time-series data for the period 1994 to 2007,
which was analyzed using the multiple regression analysis and correlation analysis. The
study’s findings suggested that the effect of government expenditure on agriculture is yet
to improve agricultural production. Nevertheless, the study’s findings revealed that the
total population, annual rainfall, and the total area cropped are significant determinants of
agricultural production.

Enu and Attah-Obeng (2013) conducted a study with the aim to identify macroe-
conomic factors that influence agricultural production in Ghana. The study used the
Cobb-Douglas production for analyzing data. The study’s findings confirmed that major
macroeconomic factors that influence agricultural production are real GDP per capita, real
exchange rate, and labor force. Furthermore, the findings suggested that an increase in
the labor force increases agricultural production. Kadir and Tunggal (2015) examined the
impact of macroeconomic factors on agricultural productivity in Malaysia using time-series
data for the period 1980 to 2014. They used the autoregressive-distributed lag model
(ARDL) to analyze the data. The study’s findings revealed that an increase in government
expenditure, exports, and money supply leads to improved agricultural productivity while
the exchange rate and inflation reduce agricultural productivity.

The VAR model and impulse response functions employed in this present study have
also been used in various research (Endaylalu 2019; Olubokun et al. 2016) to analyze
government expenditure and growth variables. The findings of Endaylalu (2019) revealed
that government expenditure in Ethiopia is significant in promoting economic growth.
However, the findings of Olubokun et al. (2016) showed that government expenditure
transmits positive shocks to economic growth in the short-run and negative shocks in the
long-run in Nigeria.

3. Methodology

This study used publicly available time-series annual data for the period 1983 to 2019,
a timeframe of 36 years was used due to data availability. The data was collected from
four sources: the Food and Agricultural Organisation (FAO), South African Reserve Bank
(SARB), the World Bank, and Quantec databases. The Food and Agricultural Organisation
provided yearly population (PG) statistics in this study, while SARB gives yearly govern-
ment expenditure (GEA) in million rands. Moreover, the World Bank provided annual
average rainfall (AAR) data in millimeters and a yearly consumer price index (CPI). Finally,
Quantec databases provided annual data on the value of agricultural production (VAP) and
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food import value (FIV), both in million rands. Econometric Views (EViews) 12 statistical
tool was used to generate empirical results for this research.

3.1. Unit Root Testing

The augmented Dickey-Fuller (ADF) test was used to test for unit root existence as a
mandatory step for time-series data. The study adopted the regression equation given by
Dickey and Fuller (1979), which is expressed as follows:

AY: = a+ B+ 0% 1+ Y ADX Y + )

where AY; is the first difference of the series Y; y; is a stochastic error term, in which AY;_q
=(Yi1 — Yi ), AY; 5 =(Y:_» — Y;_3); a is a constant; ¢ is the time; and § and ¢ are
parameters.

Unit root testing aims to test for the stationarity of time-series data. Unit root testing is
essential for time-series analysis since the results generated with nonstationary time-series
data can only be used for that certain period and cannot be ultimately used for predicting
future values.

3.2. Cointegration Test

The Johansen cointegration test was used to check the existence of long-run relation-
ships among the variables. The study employed two likelihood ratio tests, namely the trace
test and the maximum eigenvalue test. Johansen (1988) expressed equations for both tests
as follows:

Jtrace = =T Z ln(l - )\i) ()
i=r+1
ZJmax = =T 11’1(1 - /\r+1) (©)]

where T is the sample size, A; is the ith largest canonical correlation, and r is the number
of cointegrating vectors. The null hypothesis is that there is no cointegration among the
variables, and the null hypothesis is rejected when either the trace statistic or maximum
eigenvalue statistic is greater than the critical value.

3.3. Granger Causality Test

The study used the Granger causality test to test for causality between subsets of
variables. The Granger causality test establishes the direction of causality among the
variables that are included in a system and show the relevance of one variable in predicting
future values of other variables (Rasheed and Tahir 2012). The general formula given by
Granger (1969) is expressed as follows:

X; = ;’;1 a;Xi_j+ ]’.":1 bYi_j+ei @)

m m
Y; = =1 Cth_]' + Z]‘:] ijt—j + n; (5)

where X; and Y; are variables included in the system. The implication of Equations (4) and
(5) is that that X; is Granger-causing Y; when aj is not zero, and Y; Granger cause X; when
¢j is not zero.

3.4. Model Specification

Vector autoregressive model provided a consistent and credible approach to data
description, structural inference, forecasting, and policy analysis (Endaylalu 2019). The
model is typically used in forecasting interconnected time-series systems establishing
multiple equations (Gou 2017). For the interest of this study, a single equation was used
where the value of agricultural production was treated as the dependent variable.
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This research specified the single equation of the VAR model as follows:
VAP = F (GEA, CPI, AAR, FIV, PG) (6)

where VAP = value of agricultural production, GEA = government expenditure in agricul-
ture, AAR = average annual rainfall, CPI = consumer price index, FIV = food import value,
and PG = population.

Introducing the logarithm on both sides of Equation (6), the stochastic model is
expressed as follows:

InVAP = Bo + B1 InGEA + By InCPI + B3 InAAR + B4 InFIV + B5s InPG+u  (7)

where InVAP = log of value of agricultural production, InGEA = log of government expen-
diture in agriculture, InAAR = log of average annual rainfall, [nCPI = log of consumer price
index, InFIV =log of food import value, and [nPG = log of population.

3.5. Impulse Response Analysis and Variance Decomposition

This study used impulse response analysis to analyze the reaction of the value of
agricultural production to the shocks of selected variables. The study also used the vari-
ance decomposition to determine how much each variable contributed to the value of
agricultural production. Both tests considered a timeframe of ten years in forecasting.

4. Results

This section comprises four subsections in which Section 4.1 discusses empirical results
of the augmented Dickey—Fuller test results (Table 1), vector autoregression lag order
selection criteria (Table 2), Johansen cointegration test results (Table 3), Granger causality
test results (Table 4), and the VAR model results (Table 5). Section 4.2 discusses the results
of the model diagnostic tests, such as the residual portmanteau test for autocorrelations
(Table 6), the inverse roots of the AR characteristic polynomial for stability (Figure 1),
and heteroscedasticity test results (Table 7). Section 4.3 and 4.4 discuss impulse response
analysis results and the decomposition of variation results, respectively.

4.1. Empirical Results

The results of the ADF unit root test presented in Table 1 indicate that all variables
are stationary at levels and at first differences on all equations (either intercept, trend
and intercept, or none) except the food import value (FIV), which is only stationary at
first differences.

The null hypothesis that there is unit root existence is rejected for all variables at first
differences, and therefore, it is concluded that the variables are integrated in the order I(1).
The VAR model used was in first differences after performing the automatic lag selection
presented in Table 2, as well as the test results for cointegration in the long-run presented
in Table 3.

The leg length was chosen based on four criteria: LR, FPE, AIC, and HQ. All four
criteria suggested the lag length of two, which was used when generating results of the
VAR model.

The trace test results suggest three cointegrating equations, and the maximum eigen-
value test suggests two cointegrating equations at a 5% significance level. Therefore, these
findings confirm that there is a long-run equilibrium relationship between the value of
agricultural production, government expenditure in agriculture, consumer price index,
average annual rainfall, food import value, and population in South Africa. These findings
suggest that there is a period in which all selected variables adjust fully to the changing
agricultural economy. These studies’ findings establish the necessity for policymakers to
closely monitor all selected variables in order to recommend policy measures that ensure
that the long-run equilibrium point is reached, ensuring a stable value of agricultural
production.
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Table 1. Augmented Dickey-Fuller (ADF) Unit Root Test Results (In levels and 1st difference).

ADF
Variables Formula — - -
Levels 5% Critical Value 1st Difference 5% Critical Value

Intercept —3.111** —2.951 —2.222 —2.976
VAP Trend and intercept —0.706 —3.587 —0.898 —3.587
None 3.760 ** 1.951 3.169 ** —1.593

Intercept 0.969 —2.945 —6.393 ** 2.948
GEA Trend and intercept —1.434 —3.540 —6.881 ** —3.544
none 3.057 ** —1.950 —0.852 —1.952
Intercept —5.507 ** —2.945 —4.554 ** —2.957
AAR Trend and intercept —=5.777 ** —3.540 —4.326 ** —3.595
None —0.477 —1.951 —4.616 ** -1.951
Intercept 3.069 ** —2.951 —2.472 —2.948
CPI Trend and intercept —0.754 —3.548 —4.034 ** —3.548
None —2.817 ** —1.951 1.080 —1.952
Intercept —1.749 —2.971 —-1.271 —2.957
FIV Trend and intercept —2.427 —3.580 —5.892 ** —3.548
None —1.575 —1.952 —0.474 —1.951
Intercept —1.030 —2.957 —3.277 ** —2.967
PG Trend and intercept —6.878 ** —3.552 —2.651 —3.557
None 1.409 —1.951 —0.518 —1.951

Notes: Reported values under levels and first difference are ADF t-statistics values; ** Statistically significant at
5% level.

Table 2. Vector autoregression lag order selection criteria.

Lag LogL LR FPE AIC SC HQ
0 —2019.344 NA 7.38 x 10%2 115.7340 116.0006 115.8260
1 —1794.744  359.3606 1.59 x 1038 104.9568 106.8232 105.6011
2 —1739.838  69.02402*  6.54 x 1037 *  103.8765 * 107.3427 105.0730 *

Notes: * indicates lag order selected by the criterion, (each test at 5% level). LR: sequentially modified LR test
statistic, FPE: Final prediction error, AIC: Akaike information criterion, SC: Schwarz information criterion, HQ:
Hannan—Quinn information criterion.

Table 3. Johansen cointegration test results.

Trace Test Maximum Eigenvalue Test
Hypothesised Eigenvalue Trace 0.05 Critical IIE\:I a:;?;ﬁ; 0.05 Critical
No. of CE(s) 8 Statistics Value genva Value
Statistics
None * 0938 192.076 ** 95.753 55.004 ** 40.077
Atmost 1* 0.708 97.072 ** 69.818 41.966 ** 33.876
Atmost 2 * 0.551 55.106 ** 47.856 27.268 27.584

Notes: The trace test indicates three cointegrating eqn(s) at the 0.05 level; the max-eigenvalue test indicates
two cointegrating equation(s) at the 0.05 level; * Denotes rejection of the hypothesis at the 0.05 level; ** Denotes
cointegrating equations.

The results in Table 4 indicate that government expenditure in agriculture does not
Granger cause the value of agricultural production.
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Table 4. Granger causality test results.

Null Hypothesis Obs. F-Stat. Prob. Decision
DGEA does not Granger cause DVAP 34 included 0.24541 0.7840 Accept
DVAP does not Granger cause DGEA cude 1.59284 0.2206 Accept
DCPI does not Granger cause DVAP 34 included 0.39003 0.6805 Accept
DVAP does not Granger cause DCPI cude 2.08565 0.1425 Accept
DAAR does not Granger cause DVAP 34 included 0.42173 0.6599 Accept
DVAP does not Granger cause DAAR 2.13975 0.1359 Accept
DFIV does not Granger cause DVAP 34 included 9.92527 0.0005 ** Reject
DVAP does not Granger cause DFIV 1.46711 0.2472 Accept
DPG does not Granger cause DVAP 34 included 0.54354 0.5865 Accept
DVAP does not Granger cause DPG 0.29980 0.7432 Accept

Notes: Granger cause if p < 0.05; ** Statistically significant at 5% level.

The results are supported by Singh et al. (2021) in India noting that government
expenditure does not Granger cause the value of agricultural production output due to
poor allocation of expenditure within the agricultural sector. The results also show that
the value of agricultural production does not Granger cause government expenditure
on agriculture. This proves that Wagner’s theory (Wagner 1876) does not support the
agricultural sector in South Africa. There is no causality from the value of agricultural
production to government expenditure in agriculture, wherein the expectation agrees
with Wagner’s theory for growth (in the value of agricultural production) to cause public
expenditure (government expenditure in agriculture). The food import value was found to
Granger cause the value of agricultural production at significance level of 5%. Therefore,
food import value is significant in forecasting the future values of the value of agricultural
production in South Africa.

The VAR model results presented in Table 5 indicate that there is a positive significant
relationship between government expenditure in agriculture (InGEA) and the value of
agricultural production (InVAP) in the current year, confirming that increasing government
expenditure in agriculture promotes agricultural production growth. It is also evident that
a 1% increase in government expenditure on agriculture increases the value of agricultural
production by 16% in the current year based on the coefficient of INGEA. However, gov-
ernment expenditure in agriculture affects the value of agricultural production negatively
in the second year, entailing the problem of diminishing marginal productivity of govern-
ment expenditure in the agricultural sector according to the International Monetary Fund
(IMF 2022). This finding reveals the need for assessing the current fiscal and monetary
policies of South Africa to ensure consistency in the effects of government expenditure in
the agricultural sector.

Table 5. VAR model results.

Regressors Coefficient Std. Error t-Stat Prob.
InVAP(-1) 0.638779 0.211706 3.017297 0.0031 **
InVAP(-2) —0.073059 0.167798 —0.435402 0.6640
InGEA(-1) 0.161955 0.077764 2.082641 0.0392 **
InGEA(-2) —0.033866 0.069297 —0.488704 0.6259
InCPI(-1) —0.208038 0.617256 —0.337037 0.7366
InCPI(-2) —0.564957 0.625236 —0.903591 0.3679
InAAR(-1) 0.088903 0.066007 1.346888 0.1803
INAAR(-2) 0.120143 0.073278 1.639548 0.1035
InFIV(-1) 0.146890 0.070018 2.097902 0.0378 **
InFIV(-2) —0.234572 0.076503 —3.066171 0.0026 **
InPG(-1) 4.397032 6.377028 0.689511 0.4917
InPG(-2) 1.527991 5.951629 0.256735 0.7978
C —57.09542 17.90459 —3.188870 0.0018

Notes: ** Statistically significant at 5% level; Observations: 35; R-squared 0.997982; mean dependent var 11.02903;
adjusted R-squared 0.996882; S.D. dependent var 1.005709; S.E. of regression 0.056160; sum squared residuals.
0.069386; Durbin—-Watson stat 2.418308.
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There is a positive relationship between average annual rainfall (InAAR) and the
value of agricultural production in the current year and in the second year, confirming
that an increase in rainfall is essential in enhancing the value of agricultural production.
This finding is expected and is consistent with the findings of Eticha et al. (2021), which
reveal that rainfall increases agricultural production. Furthermore, a 1% increase in annual
average rainfall increases the value of agricultural production by 8.89% and 12.01% in the
current year and the second year, respectively, based on the coefficients of INnAAR.

The population (InPG) has a positive relationship with the value of agricultural pro-
duction in the current year and the second year. This finding shows that an increase in
population increases the value of agricultural production. These results agree with the
findings of Schneider et al. (2021), which confirm that population is a driver of agricul-
tural production.

There is a significant positive relationship between food import value (InFIV) and the
value of agricultural production in the current year, confirming that an increase in food
imports increases the value of agricultural production. These results are not consistent with
the findings of Sun et al. (2018), which revealed that importing food is detrimental to the
agricultural land and ultimately agricultural production of an importing country. Even
though food imports are known for ensuring food availability in the importing country
and allowing growth (Porkka et al. 2017), the present study found that, in the second year,
food imports have a negative relationship with the value of agricultural production. A 1%
increase in food import value reduces the value of agricultural production by 23.34% based
on the coefficient of InFIV. Iganiga and Unembhilin (2011) agree with the present study that
food import value reduces the value of agricultural production, meaning that importing
food from other countries results in a decline in local agricultural production.

The consumer price index (InCPI) has a negative effect on the value of agricultural
production in the current year and the second year showing that a 1% increase in the
consumer price index reduces the value of agricultural production by 20.8% and 56.49%
in the current year and second year, respectively, based on the coefficients of InCPL These
results agree with other studies (Setshedi and Mosikari 2019; Gou 2017), which agree
with the present study that the consumer price index negatively influences the value of
agricultural production. These results suggest that the inflation should always be regulated
efficiently to prevent the value of agricultural production from fluctuating.

4.2. Model Diagnostic Check

A serial autocorrelation test was conducted using the residual portmanteau test.

As shown in Table 6, all probability values are greater than 0.05 level of signifi-
cance. Therefore, we conclude that there is no autocorrelation problem in the estimated
VAR model.

Table 6. Residual portmanteau test for autocorrelations.

Lags Q-Stat Prob. Adj. Q-Stat Prob
1 32.41422 0.6399 33.36758 0.5944
2 67.28969 0.6352 70.35672 0.5328
3 99.21200 0.7154 105.2717 0.5564
4 141.1634 0.5513 152.6362 0.2952
5 165.2629 0.7774 180.7523 0.4702
6 201.9447 0.7451 225.0234 0.3227
7 219.0135 0.9343 246.3594 0.5884
8 242.5161 0.9760 276.8258 0.6714
9 258.8741 0.9886 312.3077 0.6696
10 298.2603 0.9923 353.4484 0.6874
11 317.0195 0.9986 380.8055 0.6996
12 348.1986 0.9988 428.2483 0.5419
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Figure 1 shows the inverse roots of the autoregressive (AR) characteristic polynomial,
in which most inverse roots are within the borders of the circle and one on the circle line.
These results imply that the vector autoregressive model is stable.

1.5

1.0

0.5

-1.5
-1 0 1

Figure 1. Inverse roots of the AR characteristic polynomial.

Table 7 shows the heteroscedasticity test results, in which the null hypothesis is that
there is no heteroscedasticity problem. The probability value is greater than 0.05. Therefore,
the null hypothesis that there is no heteroscedasticity problem in the estimates is accepted.

Table 7. Heteroscedasticity test.

Test Hp df T-Statistic Prob. Conclusion

No Accept Hy, Prob. is greater
Chi-sq. .. 504 525.1318 0.2491  than 0.05. Therefore, there
heteroscedasticity is no heteroscedasticity

Accept Hy: if Prob. > 0.05.

4.3. Impulse Response Analysis

Figure 2 represents the impulse responses of the value of agricultural production to
the shocks of itself and all other selected variables used in the present study for ten years.
The positive effect is indicated when the line is above (0.0), and the negative effect is shown
when the line is below (0.0).
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Figure 2. Impulse responses of the value of agricultural production to selected variables.

The results show that the value of agricultural production, government expenditure in
agriculture, and population transmit positive shocks to the value of agricultural production
for ten years. The slope of government expenditure shocks is positive in the short-run and
negative in the long-run. This implies that additional units of government expenditure in
agriculture reduce the value of agricultural production in the long-run, which is in line
with the results of the VAR model. In addition, this can be caused by poor management
and allocation of government expenditure in the agricultural sector as stated in the Granger
causality test results in Section 4.1. Although government expenditure is generally known
to be significant in improving sectoral productivity, there should be adjustments in policies,
such as the fiscal policy, which regulates government expenditure to prevent unproductive
government expenditure as stipulated by Moreno-Dodson (2008).

The consumer price index and food import value transmit positive shocks to the value
of agricultural production in the short-run and adverse shocks in the long-run. These results
agree with what the study recorded in the VAR model results. These results imply that the
consumer price index and food import value are detrimental to the value of agricultural
production when they increase. For the South African value of agricultural production to
be stable, measures to lower the consumer price index and reduce food imports should be
prioritized in policy making.
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4.4. Variance Decomposition Analysis

Table 8 shows the results of the decomposition variation. The results indicate that
shocks in the value of agricultural production (InVAP) were the main drivers of VAP in
South Africa as compared to other selected variables. Therefore, these findings mean that
the South African value of agricultural production in the context of the VAR system used
in the study can be predicted by its previous behavior. After the first year, the primary
influence on South Africa’s value of agricultural production was government expenditure
in agriculture shocks (InGEA, accounting for 18.11%), followed by food import value
(InFIV, accounting for 3.93%), consumer price index (InCPI, accounting for 0.13%), and
average annual rainfall (InAAR, accounting for 0.34%). The magnitude of population
contribution to VAP did not change significantly between the second year and the tenth
year because the annual population growth of South Africa in the study period (1983 to
2019) ranged between 1.33% and 2.8%, according to the United Nations (UN 2022), which
is not drastically high.

Table 8. Variance decomposition of the value of agricultural production.

Period S.E InVAP InGEA InCPI InAAR InFIV InPG
1 0.056 100.000 0.000 0.000 0.000 0.000 0.000
2 0.085 77.445 18.117 0.138 0.345 3.931 0.021
3 0.096 65.136 26.948 0.324 4.435 3.074 0.080
4 0.100 60.341 29.702 2.256 4.308 3.266 0.124
5 0.104 56.448 31.013 3.996 5.331 3.050 0.159
6 0.108 53.978 31.826 4.443 6.435 3.099 0.218
7 0.113 53.541 32.559 4.640 6.019 2.901 0.336
8 0.116 52.877 32.878 5.132 5.774 2.844 0.491
9 0.118 52.279 32.819 5.831 5.549 2.881 0.638
10 0.121 52.189 32.624 6.335 5.306 2.781 0.762

5. Discussion

This section provides an in-depth interpretation as well as the implications of the results
of the Granger causality test and the VAR model presented in Tables 4 and 5 respectively.

5.1. Granger Causality Results in Discussion

The Granger causality results contribute to the literature by establishing that some
included economic variables are useful in predicting future values of other economic
variables in the system; it was found that government expenditure in agriculture is not
useful in predicting future values of agricultural production value. The possible reason
why government expenditure in agriculture is not useful in predicting the future value of
agricultural production in South Africa is the consensus that government expenditure is
still poorly allocated in the agricultural sector (Aguera et al. 2020), considering that poor
resource allocation leads to poor increases in sectoral production (Nguyen and Luong 2021).
These results imply that government expenditure in agriculture alone cannot be used to
predict future values of the value of agricultural production. However, this does not imply
that there is no relationship between government expenditure on agriculture and the value
of agricultural production (the relationship is further discussed in Section 5.2). These results
establish a need to properly and efficiently allocate government expenditure in agriculture
to ultimately boost agricultural production. Contrary to the findings on government
expenditure in agriculture not being useful in predicting the future value of agricultural
production, food import value was confirmed to be useful. This finding is expected
and consistent with the NAMC (2021) observation, highlighting that most unprocessed
agricultural products imported by South Africa are due to the limited production capacity
and unfavorable planting conditions even though food is sufficient (DAFF 2018). These
results mean that food import value is a variable that can accurately predict how agricultural
production value will behave in the future. These two variables are theoretically linked
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through prices of domestic and import products, however a further examination of those
aspects is beyond the scope of this study.

5.2. VAR Findings Discussion

The results of the VAR single equation contribute to the literature by adding knowl-
edge to the limited body of knowledge regarding the value of agricultural production.
Government expenditure on agriculture were found to significantly improve agricultural
production value (Table 5), though there is no causation established (Table 4). These
results suggest that governments can use public spending for the agricultural sector to
augment performance in agricultural production. These findings are generally expected
and supported by various studies (Setshedi and Mosikari 2019; Keynes 1936; Iganiga and
Unembhilin 2011), which confirm the relevance of government expenditure in ensuring
agricultural growth and other related growth variables. For the South African government,
these findings imply that the fiscal policy should be adjusted so that more expenditure is
allocated to the agricultural sector to promote agricultural development and, ultimately,
stabilize the value of agricultural production. Increasing government expenditure on
agriculture will curb the problem of poor allocation (suggested in Section 5.1), ensuring
that government expenditure on agricultural production is useful in predicting the future
behavior of the value of agricultural production.

Another expected finding is that high rainfall increases the value of agricultural
production. Rainfall is generally associated with increased agricultural production output,
and agricultural production output directly influences the value of agricultural production
in terms of scale quantities. Therefore, rainfall is important since most horticultural crops,
and field crops, which contribute significantly to the value of agricultural production
(DAFF 2019), depend heavily on rainfall suggesting that South Africa and most developing
countries practice rainfed agriculture. These results imply that governments must prioritize
the use of climate change (which is of global concern) mitigation strategies, such as climate
smart technologies, that will ultimately improve climate change adaptation response for
improved agricultural production in the wake of climate impacts on rainfall intensity.

Although not a direct relationship, the findings imply that population plays a role
in increasing the value of agricultural production. An increase in population ultimately
can increases the labor force, which is essential in increasing agricultural production
according to the findings of Enu and Attah-Obeng (2013). The labor force of South Africa
is estimated to be 22.6 million and increasing exponentially according to the World Bank
(2022). Moreover, an increase in population not only increases the labor force but also leads
to excessive consumption (Ganivet 2019), which stimulates agricultural production due to
the high demand for agricultural products. Therefore, when the population increases, the
labor force and the demand for agricultural products also increase. Due to the increased
scale of production, an increase in the value of agricultural production can be expected. The
implication of these results might focus on job creation to ensure that an adequate labor force
is employed wherein income earned can induce affordability of agricultural products at all
times. This favors both consumers and producers in a manner that consumers maximize
their utilities while producers maximize their profits (as stated in the introduction section).

Food import value was found to increase the value of agricultural production in
the short-run and to be detrimental to the value of agricultural production in the long-
run. South Africa is food sufficient and sufficient in terms of agricultural production
(USDA 2022). Therefore, when a country that is self-sufficient in production imports food
from other countries, local agricultural producers are negatively affected (Clapp 2017)
in the long-run. Thus, tempering with the value of agricultural production since the
value of agricultural production is derived from prices that are received by producers at
farm-gate. These results imply that self-sufficient countries that have the same structural
conditions as South Africa may need to consider import substitution as a way to promote
local agricultural production of major imported products.



Economies 2022, 10, 205

14 of 17

The consumer price index was confirmed to be unfavorable in terms of impacts on
the value of agricultural production in a manner that an increase in the consumer price
index decreases the value of agricultural production, possibly through indirect channels
when consumers resist price increases and reduce their demand for agricultural output.
These results are generally expected, and they suggest that inflation (measured in CPI)
should always be regulated efficiently through the monetary policy by central banks, such
as The South African Reserve Bank (SARB), to prevent the value of agricultural production
from fluctuating.

6. Conclusions

This paper considers the value of agricultural production as a significant factor that
can be used in determining the state of the agricultural sector. Therefore, this paper explores
the effect of selected variables on the value of agricultural production, focusing more on
government expenditure for the period 1983 to 2019.

Based on the results of this paper, priorities by the government of South Africa should
be on increasing government expenditure in agriculture while considering allocating the
expenditure adequately. Increasing government expenditure in agriculture will ensure that
the sector produces sufficient research and enhances modern technologies for better pro-
duction. The government can spend adequately by investing in climate-smart agriculture
research to ensure that climate-friendly technologies are developed and adopted. The use
of climate-friendly technologies will ultimately ensure that the country receives enough
rainfall for agricultural purposes. There is also a need to review the monetary policy respon-
sible for controlling inflation (measured in CPI) in South Africa. If the monetary policy was
structured efficiently, then prices of agricultural commodities at farm-gate would be stable
during all phases of economic activity. Meaning that the value of agricultural production
would also be stable since it measures aggregated farm-gate prices of agricultural products.

7. Limitations and Suggestions for Future Research

This study might not have focused on all variables affecting agricultural production
value due to the limited literature and data availability. Some of the literature on agricultural
production output and agricultural productivity was referenced because the literature on
the value of agricultural production is very limited; hence, this study contributes toward
the research knowledge on the value of agricultural production. To add to the literature
concerning the value of agricultural production, future research can investigate the effect
of other variables, such as interest rates, policy reforms, land, temperature, the value of
exports, and fuel prices. In addition, future research can focus on modelling technical and
allocative efficiencies of government expenditure in agriculture.
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