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Abstract:

In developing countries, the agricultural sector plays a much more important role in economic
growth and development if compared the economies of developed countries which have more
diversified economies. In South Africa, the agricultural sector’s contribution to the economy in terms
of GDP, employment and exports has been diminishing over the last 20 years. Policy uncertainty,
productivity and other factors are having a negative impact on the sustainable growth of the
agricultural sector. The sector has the potential to assist the struggling economy towards higher
growth rates and to provide employment opportunities to more people, especially low skilled
workers. This research paper has the objective to analyse the importance of the agricultural sector
by applying an econometric model. An Auto Regressive Dynamic (ARDL) econometric model was
employed to determine the nature of the relationship between economic growth and independent
variables from the agricultural sector including net exports, employment, value added contribution
and the gross operating surplus from 1996 to 2018. The findings indicated that both a short-run and
long-run relationships exist between the variables included in the study. The study presents new
insights that could possibly aid in developing the agricultural sector in South Africa and thus enabling
it to compete on a global scale and contribute significantly to the local economy.
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1. INTRODUCTION AND BACKGROUND

It is in the agricultural sector where the battle for economic development is won or lost
(Sertoglu, Ugural & Bekun, 2017). Agriculture is more important than what many governments
and researchers may consider, and the sector is in many cases neglected (Marsh & Pannell,
2000). Agriculture is one of the critical economic base sectors as a primary economic sector
(Stats SA, 2018a) and is of critical importance in the creation of jobs, growth in exports and a
positive balance of payments, growth in GDP, the creation of forward and backward linkages,
and finally ensuring food security in a specific region (White, 2012). The South African
Revenue Services (SARS) (2018) recorded that, overall, South Africa’s agricultural exports,
although fluctuating, have been on the rise. It is estimated that the aggregate value of
agricultural exports increased by 17.4 percent, from R83 022 million in 2015/16 to R97 429
million in 2016/17 (DAFF, 2017). Agriculture was the largest contributor with an outstanding
growth of 37.5% in the fourth quarter of 2017 (Manaka, 2018).

Although agricultural growth and economic growth increased post-1994 to 2017, the sector’'s
contribution towards GDP has decreased from 3.9 percent to approximately 2.0 percent (IDC,
2018). However, agriculture is still a prominent economic sector in South Africa’s economy,
and is a major source of employment for labourers in rural locations and a stimulus for foreign
inflows (Lewis, 2002). In spite the small share of GDP it holds, the sector performs the crucial
role of acting as a backward and forward link to other sectors (DAFF, 2018). Considering that
a large majority of South Afirca is poverty-stricken, the growth of agricultural production and
the sector as a whole is seen as a crucial instrument for job creation and more importantly, an
effective strategy for poverty reduction (World Bank, 2018; Pfunzo, 2017). South Africa has a
population total of approximately 56.5 million people, of whom more than half are living under
conditions of poverty (Stats SA, 2017b). In addition, this is coupled with high levels of
unemployment at 27.5 percent in quarter 3, 2018 (Stats SA, 2018b). Job creation is regarded
as a major economic objective for the South African government (Meyer, 2014). Addressing
the inherent limitations in order to resolve the issue of employment is of paramount
importance to the government. Amidst the high levels of unemployment, South Africa has
been confronted with declining exports, alongside an ever-fluctuating exchange rate (World
Bank, 2018). Since a significant number of the population is either poverty-stricken or
unemployed, this reveals that a large majority of the country is dependent on the social
security system (Malakwane, 2012).

Realising that the agricultural sector is one of the major drivers in the economy of South
Africa, making the largest contribution to informal employment and absorbing low-skilled
labourers, massive investments ought to be injected into the sector (The Presidency, 2017).
South Africa produces a diversified range of agricultural products; however, a small
percentage of overall agricultural production is exported. The sector is struggling to be
competitive due to the disparity between the educational attainment of the labour force,
participation and absorption rates having a tendency to lead to weak labour market results for
those in possession of very low levels of education, as well as the inability of the South African
export market to compete internationally, due to a lack of skills and knowledge. In addition to
this, South Africa has a vulnerability to international price fluctuations and an imbalance in the
agricultural products produced. The agriculture sector in SA is under pressure with ongoing
climate change impacts as well as government policy of expropriation without compensation.
The objective of this paper is to analyse the status quo of the sector as well as the impact of
agricultural activities on the economy in the country.
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2. REVIEW OF LITERATURE

Agricultural development is a complex process that enhances progressive transformations
within urban and rural settlements (Udemezue & Osegbue, 2018). Furthermore, it has been
well documented in the literature that agricultural development purposes to convalesce the
physical and social well-being of the populace; as such, it is synonymous with rural
development, since the two terms are distinguishable while also interlinked (Nwachukwu &
Ezeh, 2007). Agricultural and rural developments coexist, entailing that without agriculture
productivity development, farm settlements are also less likely to develop since rural
inhabitants rely on agriculture as means for revenue generation (Dethier & Effenberger, 2012).
As such, an advanced agriculture sector produces a ripple effect of an economic and social
nature (Dercon & Gollin, 2014).

According to Johnston and Mellor (1961), the agricultural sector is important and growth in the
sector can be realised by an extension of demand for agricultural goods; promotion of exports;
and increases in capital formation for agricultural advancement. Romer’s (1994) endogenous
growth theory asserts that new knowledge or technology stimulates economic growth, and the
agriculture sector could prove quite significant in this regard (Cortright, 2001). The World Bank
(2007) emphasises the significance of agriculture at the primary stage of development; more
rigid policy solutions, particularly in poor regions (e.g. sub-Saharan Africa), may propel the
sector’s growth potential. Equally, advancements in agricultural output are pivotal to economic
development and growth (Gollin et al. 2002). Arguably, growth in the agriculture sector is a
major driver for economic growth. In a similar fashion, conventional growth models, with
unequivocal agricultural sectors, present sound forecasts regarding the capacity of agricultural
output in net economic growth (Echevarria, 1997; Gollin et al., 2002). Overall, the
recommended approach for agriculture development is the growth of agricultural output
established on labour-intensive, capital-saving practices that fully depend on technological
novelties (Delgado & Mellor, 1984). This is consistent with the Solow growth model (1956),
which highlights the implementation of a constant amalgamation of capital and labour,
inclusive of technological advancements or innovation. This is supported by the export-led
growth hypothesis (based on the foundations of the Keynesian theory), which argued that the
expansion of exports can accelerate economic growth and development in the form of
technological spillovers and other positive externalities (Thaker et al., 2013; Mohr et al., 2015).
It maintains the premise that inclusive growth is more inclined to occur under conditions of
increased employment, capital and enlarged export volumes (Medina-Smith, 2001; Marin,
1992).

This section of the study provides an analysis of empirical studies on the role and impact of
the agricultural sector on the economy. Awokuse and Xie (2015) investigated the research
guestion of how important the agricultural sector is for economic growth in nine developing
countries. The findings show that the sector can act as an engine of growth that supports the
agriculture-led growth hypothesis, but each country or region is different, with different levels
of impacts. In addition, the results for some countries indicate that a strong and growing
economy is a prerequisite for agricultural development. Diao, Hazell and Thurlow (2010)
analysed the role of agriculture in African development and found limited evidence that
indicates that African countries can have economic transformation and development by not
implementing a well-developed agricultural sector with structural changes to successfully
launch their economic transformations. Byerlee, De Janvry and Sadoulet (2009) investigated
the role of agriculture for development within a changing environment. The agricultural sector
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has always been seen as an important economic sector for economic development, but
globalisation, changing integrated value chains, rapid technological and institutional
innovations, and environmental constraints have changed the context for agriculture’s role.
Possible recommendations include shifting to policy biases more towards rural and agricultural
support, strengthening governance for agriculture, and tailoring priorities to country conditions.
Foster and Rosenzweig (2004) state the importance of the development of the agricultural
sector for development and wealth as well as the diversification of the economy. Land for
agriculture is fixed and therefore the only way to increase output in agriculture is via improved
productivity. Irz, Lin, Thirtle and Wiggins (2001) explained the importance of the agricultural
sector for economic growth. These factors include employment creation, assisting in the
growth of the rural regions, and prevention of food insecurity and cheaper food prices.
Izuchukwu (2011) analysed the role of agriculture on economic development in Nigeria from
1986 to 2007. The sector is an important sector in the economy and is driving growth in the
economy. Agriculture in Nigeria is limited due to low yields and productivity, and limited
government support. The sector could be improved via improved research, allocation of
funding and finance, improved productivity, and export focus.

In general, an increase in exports, including agricultural products, usually contributes to
economic growth, especialy the export of value-added products (Hesse, 2009). In a study in
Nigeria by Olajide et al. (2012), the results indicate positive cause and effect relations
between GDP and agricultural output. Along these lines, Bakari and Mabrouki (2017) asserted
that, based on empirical results, agricultural exports possess a strong positive correlation with
economic growth in comparison to other sectors. This substantiates the theory that agricultural
exports have a positive impact on the economic growth of several South Eastern Europe
countries, thereby making it a catalyst for economic growth. In a study in Pakistan conducted
by Mahmood and Munir (2017), it was revealed that agricultural exports have a positive yet
insignificant correlation with economic growth. This is attributed to the sector’s inability to
participate in the global market because of competition, inferior quality products and
expensively priced goods; as a result, agricultural goods do not have a significant impact on
economic growth (Mahmood & Munir, 2017). In stark contrast to the outcomes above, Mehrar
and Baghbanpour (2016) concluded, based on estimated results, that agricultural exports
have zero impact on the economic growth of a developing nation. Instead, total fixed capital
formation in a developing economy is imperative to growth and development. Faridi (2012)
analysed the level of contribution of exports in agricultural to economic growth in Pakistan for
the period 1972 to 2008. The findings from this study are interesting and in conflict with
mainstream results. Findings indicate that agricultural exports have a significantly negative
effect on economic growth with an elasticity coeficient of 0.58. Further results show that a
bidirectional causality exists between agricultural exports and real GDP.

De Janvry and Sadoulet (2009) state that the agricultural sector is important for poverty
alleviation and the sector has the potential to create linkages to the rest of the sectors in the
economy. Cervantes-Godoy and Dewbre (2010) analysed the role and importance of
agriculture on economic growth and poverty reduction by analysing 25 developing countries
that achieved poverty alleviation access. Findings indicated that, of all the economic sectors,
the agricultural sector through the incomes generated through this sector played a significant
role. Pauw and Thurlow (2011) analysed the impact of the agriculture sector on economic
growth, poverty and nutrition in Tanzania. Interesting results from the study indicate that
economic growth did not lead to lower levels of poverty in the country. The structure of the
agricultural sector did not allow the sector to positively impact on growth or poverty levels. The
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sector was dominated by large commercial farmers who did not assist the poor population as
they were located in a few regions with a focus on crop farming. The study found that food
production will strengthen the growth-poverty relationship and enhance households’ caloric
availability, while also contributing significantly to growth itself.

Tiffin and Irz (2006) analysed the direction of causality between agricultural value added per
worker and gross domestic product (GDP) per capita, using the Granger causality tests. It was
found that value-added activities in the sector clearly cause GDP changes. Thirtle, Lin and
Piesse (2003) analysed the impact of improvements in agricultural productivity on poverty
alleviation in developing countries. As much as 90% of the world’s poor live in rural regions of
Asia and sub-Saharan Africa. The study found that improvements in technology in the
agricultural sector lead to effective increases in productivity. This gives effect to higher outputs
and leads to reductions in poverty. Raza, Ali and Mehboob (2012) analysed the impact of
agriculture on economic growth of Pakistan from 1980 to 2010, and results indicate that
agriculture with all its sub-sectors contribute significantly to economic growth. In Pakistan,
sub-sectors such as crops and livestock contributed more than 90% to the aggregate
agriculture sector. Some of the stumbling blocks impacting negatively on the growth of the
sector include low investment intensity in this sector, insufficient facilities, as well as an
untrained and unskillful labour force engaged with it. Turan Katircioglu (2006) investigated the
causal relationship between the agricultural sector and economic growth in North Cyprus from
1975 to 2002. Results indicate that agricultural output growth and economic growth are
cointegrated with a long-run relationship with a bidirectional causation among the variables.
Eddine Chebbi (2010) analysed the relationship between agriculture and economic growth in
Tunisia. Overall, findings indicated that all economic sectors have long-run relationships and
the agricultural sector does have linkages with the other economic sectors. However, the
existence of a well-developed financial and credit market has a negative imapct on agricultural
output in Tunisia.

Gollin (2010) investigated the relationship between productivity in agricultural and economic
growth in poor developing countries, where the majority of people are poor and live in rural
regions and survive via the agricultural sector. This sector dominates the economy in poor
countries and contributes as much as 25% of GVA output to the total economy. Impact and
changes in the sector, such as changes in the prodcutivity, have major effects on the total
economy. In poor countries, however, productivity is low in the sector if compared to other
sectors in the economy. The study found significant correlations between agricultural
productivity increases and economic growth, but limited evidence for a causality. Po-Chi,
Ming-Miin, Chang and Shih-Hsun (2008) analysed the total factor productivity growth in
China’s agricultural sector from 1990 to 2003. The results indicate that technical progress is
the main source for productivity growth in the agricultural sector and that productivity levels
are different for all regions, and conversion is not happening. The determinants for technical
progress include tax incentives, research and development intitiatives, investment in
infrastructure, mechanisation, education and disaster mitigations.

In summary, the agriculture sector is complex and is an integral part of rural development.
From the literature, there is consensus that agriculture is an important sector in especially
poor developing countries allowing for labour intensive growth as well as exports and surplus
on the balance of payments. Although the sector is characterised by lower levels of innovation
and technology, advancement in innovation is important for improved productivity.
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3. RESEARCH METHODOLOGY

The methodology of this research study follows a quantitative research approach with the use
of secondary data, alongside a functionalist paradigm. Within the primary objective of the
study, which is to determine the importance of the agricultural sector for economic growth in
South Africa, a quantitative research methodology was selected. In a time-series analysis, the
relationships between economic variables in the agricultural sector such as exports, income,
productivity, employment and value added production are related to economic growth in South
Africa. Secondary data used in the study were collected from Global Insight Regional Explorer
dataset (2019) and Quantec Easy Dataset (2019) from 1996 to 2018 to exclude the period of
apartheid from the South African economic environment. The specific variables used in the
analysis are listed in Table 1, which includes total GDP, agricultural exports, annual income
per employee in the sector, agricultural productivity, total employment in agriculture, and
agricultural GVA. All variables were converted to natural logarithms to ensure the data are

interpreted on the same scale and to minimise the possibility of any variance existing within
the dataset.

Table 1: Summary of variables

Variable Role in model | Acronym Description and data source (in
brackets)

Log of total GDP for | Dependent LGDP Total economic output (Quantec,

the country variable 2019)

Log of exports in | Independent LageEXP Total exports from the agricultural

agricultural sector variable sector (Global Insight, 2019)

Log of average | Independent LagINC Average annual income per

income per employee | variable employee in the agricultural sector
(Quantec, 2019)

Log of productivity in | Independent LagPROD Productivity in the agricultural

the agricultural sector | variable sector (Quantec, 2019)

Log of employment in | Independent LageEMP Total employment in the agricultural

the agricultural sector | variable sector (Global Insight, 2019)

Log of GVA in the | Independent LagGVA Total GVA produced in the

agricultural sector variable agricultural sector (Global Insight,
2019)

The following ARDL model was estimated:
LGDPt =aqg+ alLGDPt_l + azLagEXPt_l + a3LagINCt_1+ a4LagPR0Dt_1 +
O_’SLEMPt_l + a'6LagGVAt_1 (1)

Where LGDP; represents the change in natural logarithm value of total GDP at time t; LagE XP;
denotes a change in the natural logarithm value of total agricultural exports at time t; LagINC,
denotes a change in the natural logarithm value of income from agricultural per household,
LagPROD; is the logarithm value of the productivity index of agriculture, LagEMP; is the
logarithm of total employment in the agricultural sector at time t; and LagGV A, denotes a
change in the natural logarithm value of total agricultural gross value added production in
agriculture at time t. The a; denotes the intercept, and n represents the optimum number of
lags. The parameters «a;, i=1,2,3,4,5 indicate the long-run multipliers. Equation (1) was
estimated for all five variables, indicating that five distinct ARDL models were estimated.
Therefore, equation (1) provides the following hypotheses relating to co-integration:
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» Null hypothesis for co-integration (Hy : a1 = @y = a3 = a4 = as = 0)

» Alternative hypothesis for co-integration (H, : @; # a; # a3 #+ a, # a5 # 0)
The econometric process included unit root tests for all variables, Bounds test for
cointegration, error correction model for short-run relations testing, causality analysis and
model stability testing. For the unit root testing, the order of integration for the different
variables, the augmented Dickey Fuller (ADF) test (1979) was employed as a test for
stationarity. Thereafter, an autoregressive distributed lag model (ARDL), which was developed
and subsequently revised by Pesaran et al. (2001), was applied to establish the long-run
relationships via the Bounds test, and short-run relationships via an error correction model
(ECM) between the variables included in the study. This is because this specific model
contains variables with mixed co-integration values at 1(0) and I(1). One of the main benefits of
the ARDL technique is that it is applicable, regardless of the fact that the regressors are
entirely 1(0), 1(1) or mutually cointegrated and is also effective when smaller number of
observations are included in the model (Narayan & Smyth, 2005; Naiya & Manap, 2013). A
causality test was employed to analyse the causality of the variables and the direction of
relationship (Verter & Becvarova, 2016:694). The Granger causality techniqgue was designed
with the intention of identifying which variables influence or cause each other to move. The
causal relationships among explanatory variables were uncovered using pairwise Granger-
causality tests (Verter & Becvarova, 2016).

4. EMPIRICAL RESULTS AND DISCUSSION

The results section starts with a descriptive analysis of important economic variables related
to the agricultural sector as indicated in Table 2. The employment to output (GDP) in
agriculture has declined significantly in SA since 1996 to 2018 with an average overall decline
of 0.91% per annum. The sector has over time been mechanised to improve productivity and
due to strict labour regulations resulted in an overall loss in employment. Due to ongoing
increases in exports in the sector, the export-to-output ratio has increased since 1996 by 3.8%
per annum. Exports have been increasing due to improved productivity and growing global
demand. GDP or output in agriculture has also substantially increased due to the same
reasons as listed above. GDP has increase on average by 2.4% per annum. SA is
experiencing an investment strike and this is also affecting the agricultural sector with
diminishing investment to output since 1996. This is interesting as the sector has experienced
significant mechanisation over the last two decades, which requires capital investment.
Interestingly, the labour cost per unit in the sector has declined even though a minimum wage
policy was introduced. Overall, when looking at the agricultural sector, its contribution towards
employment and GVA has declined since 1996 and has reached a low point in 2018 for
employment and GVA of 6.4% and 2.4%, respectively.

Table 2:

Indicator 1996 2006 2016 | 2018
Employment to output ratio in agriculture 15.13 13.33 7.01 6.52
Export to output ratio in agriculture 13.4 18.8 17.2 24.4
GDP in agriculture (R billion at constant prices) 51.4 57.5 69.1 79.1
Investment to output ratio in agriculture 0.19 0.14 0.11 0.10
Unit labour cost in agriculture (R at constant prices) 119.8 111.7 78.1 89.5
% Contribution of agriculture to total employment 11.2 10.2 6.4 6.4
% Contribution of agriculture to total GVA 4.2 2.6 2.5 2.4

Sources: Quantec, 2019; Global Insight, 2019
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Figure 1 depicts the trends of the variables included in the study. GDP on a national scale is
showing a steady increase from 1996 to 2018 with the financial crises clearly visible in
2008/2009. The graph also shows a slowdown from 2016 to 2018. Exports in the agricultural
sector were low from 1996 to 2006 and even negative in 2008/2009, but since then have
shown rapid increases up to 2018. Income and productivity in the agricultural sector show
similar trends in the graphs. Both were limited from 1996 to 2006 with rapid growth from 2007
to 2012, but negative trends from 2015 to 2018. Employment in the sector has been
decreasing over the period with a peak in employment in 2007 and a low point in 2011, while
GVA has been steadily increasing up to 2016, but with negative trends in 2018.

Figure 1: Trends analysis of all variables
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Table 3 indicates the results of the unit root tests, which indicate the level of stationarity of the
variables (Yifru, 2015). The results of the test are that all variables are stationary at 1(1) or 1°
difference. The ADF unit root test is crucial in the selection of the model. The ARDL
cointegration model could be used when variables are mixed or even if all variable have the
same level of stationarity. The ARDL model was selected due to the relatively small dataset
used in this study, although the unit root test results indicate that all variables are stationary at
1 difference or 1(1). Consequently, a long-run relationship between the variables ought to be

assessed.

Table 3: ADF UNIT ROOT TESTS (p-values)

Variable ADF level ADF 1* difference Integration order result
LGDP 0.5502 0.0489* (1)

LagEXP 0.9932 0.0003* (1)

LagINC 0.7528 0.0077* (1)

LagPROD 0.7537 0.00010* I(1

LagEMP 0.6469 0.0025* I(1)

LagGVA 0.7440 0.0001* (1)

Note: *indicates significance at 5% level
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the next step in the process was to determine the optimal number of lags to be utilised in the
study, by using the Akaike information criteria (AIC) to select the best model. The maximum
number of lags proposed by all employed lag selection criteria was one lag. The best model
that was selected via the selection model is: (1,1,0,0,0,1). Succeeding the selection of the
best ARDL model for each variable, the next step was to estimate the ARDL Bounds test to
determine the possibility of a long-run relationship between the variables. Table 4 reports the
results of the Bounds test. For this test, the values of the F-statistic need to be higher than the
lower and upper bound values. The null hypothesis of this test is that there is no long-run
relationship between the different variables. The result of the test is that a long-run
relationship exists between the variables.

Table 4: ARDL Bounds test

Test statistic Value K

F-statistic 7.276 5

Critical value bounds

Significance 1(0) Lower bound I(1) Upper bound
10% 1.81 2.93

5% 2.14 3.34

2.5% 2.44 3.71

1% 2.82 4.21

From the ARDL estimation, the following long-run equation has been formulated:

LGDP = 25.0927 + 0.2148*LagEXP + 0.0952*LagINC + 1.2493*LagPROD + 0.9897*LagEMP
+1.0887*LagGVA 3)

Equation (3) indicates the coefficients of the long-run relationship between the variables
included in the model. Moreover, all of the independent variables have a positive impact on
the dependent variable, namely economic growth. The independent variables with the highest
coefficient in relation to economic growth are productivity in the agriculture sector with a
coefficient of 1.25, meaning that a 1% increase in productivity could lead to an 1.25% increase
in economic growth. Thirtle et al. (2003) and Gollin (2010) found similar results with increased
productivity in the sector leading to higher economic growth. In addition, the independent
variables of GVA in agriculture, employment in agriculture, export in agriculture and income
per employee in agriculture have the following coefficients in relation the economic growth of
1.1%, 0.9%, 0.2% and 0.1%, respectively. Edeme et al. (2016) stated that the relationship
between GDP and agricultural exports can be positive or negative in some countries.
Mahmood and Munir (2017) revealed that agricultural exports undergo a positive yet
insignificant correlation with economic growth likely due to the sector’s inability to participate in
the global market, while Sunde (2017) and ljirshar (2015) found that agricultural exports are
major drivers of economic growth in the long run.

The ECM and short-run analyses are presented in Table 5. The presence of co-integration
necessitated the estimation of the ECM in order to identify the speed of adjustment for long-
run equilibrium. The results from the table firstly confirm the long-run relationship via the
cointegration equation, which has a negative coefficient and a significant p-value as required.
This means the model as a whole reverts to equilibrium in both the long- and short run. The
table also indicates positive short-run relationships between economic growth and exports in
agriculture, income from agriculture and employment in agriculture.
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Table 5: Short-run analysis: ECM

Variable Coefficient | Std. error t-Statistic Prob.
D(LagEXP) 0.4585 0.1332 2.8723 0.0297*
D(LagINC) 0.1717 0.0737 2.3285 0.0367*
D(LagPROD) 0.4297 0.3839 1.1193 0.2823
D(LagEMPLOQY) 0.3404 0.1556 2.1868 0.0476*
D(LagGVA) 0.2096 0.1746 1.1746 0.2516
CointEq(-1) -0.2868 0.0966 -2.9690 0.0109*

(*) denotes the rejection of the null hypothesis at the 1% level of significance

The Granger causality results are listed in Table 6. The causality tests provided additional
short-run results. A number of interesting causal relationships exist between the variables,
which indicates the strong inter-relationships between the variables as selected. Firstly, a
focus on the dependent variable, LGDP. LGDP causes changes in exports in agriculture
(LageXP), and also causes changes in income from agriculture (LagINC), and LGDP also
causes all of the other variable to move. Faridi (2012) found similar causality results with a bi-
directional causality between economic growth and agricultural exports. Which independent
variables causes LGDP to move? Exports, productivity and GVA cause changes in LGDP.
Exports in agriculture are an important causality variable and cause changes in income,
productivity as well as GVA. Tiffin and Irz (2006) also found that GVA in agriculture causes
changes in economic growth. Lastly, productivity in agriculture causes changes in income per
employee.

Table 6: Granger causality test

Null hypothesis Prob. Outcome
LagEXP does not Granger cause LGDP 0.0323* Bi-directional causality
LGDP does not Granger cause LageEXP 0.0058*

LagINC does not Granger cause LGDP 0.3500 Uni-directional causality
LGDP does not Granger cause LagINC 0.0437*

LagPROD does not Granger cause LGDP 0.0882** Bi-directional causality
LGDP does not Granger cause LagPROD 0.0174*

LagEMPLOY does not Granger cause LGDP 0.2821 Uni-directional causality
LGDP does not Granger cause LageMPLOY 0.0964**

LagGVA does not Granger cause LGDP 0.0450* Bi-directional causality
LGDP does not Granger cause LagGVA 0.0004*

LagINC does not Granger cause LagEXP 0.8749 Uni-directional causality
LagEXP does not Granger cause LagINC 0.0614**

LagPROD does not Granger cause LagEXP 0.7195 Uni-directional causality
LagEXP does not Granger cause LagPROD 0.0872**

LagGVA does not Granger cause LagEXP 0.7982 Uni-directional causality
LagEXP does not Granger cause LagGVA 0.0010*

LagPROD does not Granger cause LagINC 0.0442* Uni-directional causality
LagINC does not Granger cause LagPROD 0.9956

(*) indicates the rejection of the null hypothesis at 5% level of significance
(**) indicates the rejection of the null hypothesis at 10% level of significance

Diagnostic and stability tests are designed to authenticate the accuracy of the results the
model produces. The tests consist of the normality test, serial correlation, the Breusch-Pagan-
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Godfrey heteroscedasticity test, which was intended for the purpose of deciphering whether
variables are homoscedastic or heteroscedastic, as listed in Table 7. Finally, the CUSUM test
was developed in order to ascertain the stability of a model. The Jarque-Bera normality test
showcases the normal distribution of the explanatory variables; it can be concluded that the
model is stable.

Table 7: Diagnostic and stability tests

Test Prob. Result

Normality test 0.2211 Normal distribution
Heteroskedasticity test: Breusch-Pagan-Godfrey 0.9086 No heteroskedasticity
Serial correlation LM test: Breusch-Godfrey 0.8443 No serial correlation
CUSUM test for model stability Na Model is stabile

5. CONCLUSIONS AND RECOMMENDATIONS

Most economic analysists agree that the agriculture sector in South Africa is of critical
importance for growth of the economy. To this degree, systems and strategies ought to be put
in place in order to propel this sector for the industry to operate at its optimal level by means
of, for example, policy certainty. The South African economy is currently undergoing low and
often stagnant growth, coupled with undesirable levels of unemployment, especially among
the youth, alongside high levels of inequality and poverty. The promotion of the agricultural
sector could potentially act as a crucial instrument for augmenting inclusive economic growth.

The main findings from the study are that a long-run cointegration relation exists between
economic growth and factors in agriculture such as exports, income, productivity, employment
and GVA. While, in the short run, only exports, income and employment in agriculture had an
impact on economic growth. Granger causality tests indicated that, in the short run, bi-
directional relationships exist between economic growth and exports, productivity and GVA.
Future studies could include additional variables and testing of other relationships related to
the agricultural sector as well as comparative studies between other developing countries. The
study is important within the current context in South Africa where land reform processes are
imminent and it could change the sector and affect output and food security. Policy
recommendations in support of the sector, from the findings included in the study, are that: (1)
the sector is critical for economic growth and the creation of employment; (2) productivity
advances are important to compete on a global scale, especially for export growth; (3)
agriculture is a key economic driver and can play a role in poverty alleviation; (4) the sector is
critical for ensuring food security; and (5) improved policy is needed via more research,
funding, finance and export incentives.
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