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Background

National Maize Corporation 

Self-sufficiency objective

Improving producer’s gain through market access

Monopoly rights – only commercial maize importer

Sets domestic prices



What is the issue?

 In 2013/2014

 In 2015/2016

 High volatile prices and at regional level (Dlamini 
& Louw, 2016 and Sukati, 2017)

South
African spot 

price, 
R2303.17/ton

Swaziland’s 
domestic 
price, 
R3375.00/ton

68% 
more

South African 
spot 

price,R2249.00
/ton

Swaziland’s 
domestic 
price, 
R4350.00/ton

52% 
more
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Speculation: High imports from South Africa could result into market 
integration while government policies supporting NMC could result into 
less or no market integration. 

The lack of market integration between trading markets indicates 
inefficient allocation of resources (Rashid et al, 2010). 

While improved market integration could result in lower prices for 
consumers (Mashinini, Obi & Van Schalkwyk, 2006).

There is limited information on whether the markets are integrated or 
not.

What is the issue?



Long run relationship

Negative and positive shocks

Short run relationship
Objectives of the study 

What are the objectives?



Policy makers could improve market integration thus resulting into lower prices
for consumers –affordability versus self-sufficiency

Export earnings

Assist design better social safety net programs essential for protecting both
consumers and producers’ welfare, i.e. increasing maize production.

Contribute to SDG 2

Why does market integration matter?



1. Stationary test - Augmented Dickey Fuller (ADF)

2. Long run relationship - Two-step Engle-Granger Test

a) Stating the OLS; yt = α0 + α1xt + εt

b) The residual is tested for unit root; =𝜌 +

3. Short run relationship - Error correction model 

∆yt= α+θ(yt-1 - γ xt-1 )+δ(xt - x t-1)+νt

5. Effect of negative and positive shocks - Asymmetric error correction model (Wald test)

∆yt = μ1+α+(yt-1 – βxt-1)++ α-( yt-1- βx t-1)-+ ∆ xt-i+ γ yt-i+ νt

8. Effect of negative and positive shocks - The threshold autoregressive 

=It𝜌 + (1-It) + 

Data Sources 

 2010-2014 secondary time series data from National Maize Corporation (NMC), and StatsSA

Methodology



Results

Variable Coefficient t-Statistic Probability

Coefficient (C) 2.228 6.328 0.00

South African

spot prices

(LX1)

0.731 15.021 0.00

t-Statistic Critical value Probability

Residual (Ut) -2.163 -1.943 0.030

Stationary test - ADF Long run test 
Engle granger test: 1. Ordinary least squares

Engle granger test. 2. Unit root test 
for residual



Results

Error correction and Asymmetric test 
results

Variable
Short run dynamics:
ECM Coefficient

Positive and 
negative shocks:
AECM Coefficient

C 0.001* 0.021**
D(LX1) -0.020 -0.013
D(LX1(-1)) 0.111 0.103
D(LX1(-2)) -0.135* -0.146**
D(LX1(-3)) -0.001 -0.016
D(LY(-1)) -0.234*** -0.222***
D(LY(-2)) -0.220*** -0.218***
D(LY(-3)) 0.081 0.083
ECTt-1 -0.039*
(ECTt-1)- -0.005
(ECTt-1)+ -0.111*

• The error correction term (ECTt-1) corrects or
adjusts the disequilibrium of the system at a
speed of 3.9 per cent per period.

• The speed of adjustment to equilibrium is slow.
This indicates that there is a relatively
inefficient correction when shocks occur to the
system.

• The Wald test statistic proved that Swaziland
prices responds to positive shocks in the price
differences of the two markets.

• There is symmetric adjustment at 11.1%.

• However, the significance is close to 10%
which could mean that there is asymmetric
adjustment, therefore threshold cointegration
had to be used to further test for asymmetry

Test Statistic Value Probability

F statistic 2.56 0.11



Results

Threshold cointegration

Variable Coefficient Std. Error

Above Threshold -0.096729 0.052856

Below Threshold -0.093265 0.043082

Differenced Residuals(t-1) -0.013104 0.077459

Differenced Residuals(t-2) 0.065665 0.076889

Threshold value (tau): 0.000000

F-equal: 0.002730 (2.768357)*

T-max value: -1.830038 (-2.126072)*

F-joint (Phi): 3.808110 (5.893548)*

• Zero threshold (Enders and Granger, 1998)

• Above the threshold 9.7 per cent of the
disequilibrium is corrected per period.

• Below the threshold, 9.3 per cent of the
disequilibrium is corrected per period.

• This implies that their tendency for disequilibrium in
the cointegration relationship is corrected more
quickly when it is above the threshold rather than
below it.

• F-equal t statistic is less than the critical value at 5
per cent, therefore we fail to reject the null
hypothesis ρ1=ρ2 (above=below). This implies that
there is symmetric adjustment.

• The F-joint (phi) test statistic is less than the Monte
Carlo critical value at 5 per cent then we do not reject
null hypothesis of ρ1=ρ2=0 (above=below=0). This
indicates that there is long run transmission between
South African and Swaziland white maize prices.

*Simulated critical values for 5 per cent significance level.



Conclusion

 The results show that the two markets are integrated. 

 Market prices co-move in the long-run and short-run.

 However, there was slow adjustment to disequilibrium in the short-run, indicating inefficient integration between 
the South African and Swaziland market. 

 Confirming that marketing policies allowing NMC to be the monopoly importer do hamper efficient allocation of 
resources. 



 Policy makers should address the short-term inefficiencies in the transmission of prices between the two markets. 
Allow market forces to determine prices.

 Decision makers should design strategies and policies that will encourage competition among maize traders in 
order to achieve efficient production and transmission.

 Improve the price setting system

Recommendations



THANK YOU 


