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Introduction

• The world is experiencing several developmental problems that
include poverty and food insecurity.

• many people continues to lack food and other basic needs to
live a healthy and active life ( World Bank, 2008)

• The notion of food security has been given emphasis in the past 40
years and it is a serious obstacle towards sustainable development
(Pereira, 2014)

• Rural populations are the most vulnerable to food insecurity
because of their substantial reliance on the underdeveloped
agricultural sector to meet their daily necessities and livelihoods
(McGranahan and Beale, 2002; Muyanga and Jayne, 2014).



Introduction cont’

• South Africa is only food secure at the national level, however
majority of the households still live under the food poverty line. The
number of people has increased from 11 to 13.8 million between
2011 and 2015 (StatsSA,2017).

• SA invest in improving agricultural productivity since it has a
potential of contributing to addressing the food insecurity
challenge.

• Regardless of these efforts, input availability remains an impediment
to improved productivity, consequently food security.

• Traction power for tillage as one of the most critical inputs in crop
production is not readily and timely available to smallholder farmers
for tillage.



Objectives

• The paper aims to :

• To determine available traction power source

• To  evaluate the effect of traction power availability on 
household food security. 



Research methodology

• A survey was conducted among 204 randomly selected households 
in the Okhahlamba municipality , KZN.

• The research objectives  was achieved using the multinomial 
endogenous treatment effect model (two-stage).

• The first stage involves estimation of factors influencing the 
choice of alternative traction power (MP-Mechanical power, AP-
Animal power, MPAP- Combination of Mechanical and Animal 
power.

• The  second stage estimate the effect of traction power 
availability on food security. 

• This model corrects for selection bias from unobservable factors. 



Research methodology cont’

• Using this model requires us to find an instrumental variable.

• The distance between the rural village and the department of 
agriculture was found to be a good  instrument variable.

• The distance between the rural village and the department of 
agriculture might affect the traction power choice, but it is unlikely 
to have a direct effect on household consumption expenditure per 
adult equivalent. 

• Household consumption expenditure was used as a proxy for 
measuring food security.



Variables used for analysis
Explanatory variables
Gender
Main occupation
Education level
Farming experience
Household income
Household size
Farm size

Participation in Government Tractor programme(s)

Household own animal power

Training on the use of animal power



Results

Descriptive statistics

Tillage used Percentage

MP 54.9

AP 23.0

MPAP 22.1



Results

Descriptive statistics

Variable Percentage

Tractor ownership 9.8

Participate in government tractor 
programme(s)

15.5

Own animal power 43.6

Use owned animal power 18.8



Results for the first stage : Multinomial Logistic Model

Variables

In(P2/P1) In(P3/P1)

AP vs. MP MPAP vs MP

Estimated
coefficients dy/dx

Estimated
coefficients dy/dx

Chi-Square 1390.85 ***

Constant
9.405
(2.362)

4.836
(2.361)

Gender
0.265
(0.417)

0.008
(0.064)

0. 757
(0. 447)

0.117*

(0.073)

Main occupation
-0.489
(0.296)

-0.036
(0.046)

-1.018
(0. 316)

-0.148***

(0.045)

Education level
-0.013
(0. 053)

-0.002
(0. 0087)

0. 012
(0. 047)

0.002
(0.007)

Farming experience
-0.272
(0. 410)

-0.073
(0. 066)

0. 584
(0. 309)

0.110** (0.048)

Household income (In)
-1.107
(0. 296)

-0.155***

(0. 048)
-0. 731
(0. 275)

-0.071* (0.041)



Results for the first stage : Multinomial Logistic Model cont’

Variables

In(P2/P1) In(P3/P1)

AP vs. MP MPAP vs MP

Estimated
coefficients dy/dx

Estimated
coefficients dy/dx

Household size (In)
-0.331
(0. 524)

-0.021
(0. 083)

-0. 759
(0. 530)

-0.111
(0.080)

Farm size (In)
-0.263
(0. 127)

-0.053**

(0. 019)
0. 181
(0. 163)

0.042*

(0.024)
Participation in 
Government 
Tractor programme(s)

-0.981
(0. 817)

-0.151**

(0. 074)
0. 529
(0. 554)

0.142
(0.112)

Household own animal 
power

1.193
(0. 479)

0.157**

(0. 077)
0. 999
(0. 504)

0.108
(0.075)

Training on the use of 
animal power

3.645
(1.245)

0.285**

(0.132)
3.756
(1.191)

0.327**

(0.125)



Results for second stage: Multinomial Endogenous Treatment Effect 
Model

Variables

Consumption expenditure

(AP users)

Consumption expenditure

(MPAP users)

Estimated
coefficients Standard error

Estimated
coefficients

Standard

error

Constant 439.717*** 99.943 410.729*** 95.109

Chi2 rho 33.05*** 40.31***

USEAP 487.868*** 82.228 - -

USEMPAP - - 578.309*** 100.472

Gender -47.008 41.743 -29.167 44.735

Main occupation 30.675** 11.459 26.009** 12.716

Farming experience 4.847 3.352 7.157** 3.641

Household income 0.011** 0.004 0.014** 0.005



Results for second stage: Multinomial Endogenous Treatment Effect 
Model cont’

Variables

Consumption expenditure

(AP users)

Consumption expenditure

(MPAP users)

Estimated
coefficients Standard error

Estimated
coefficients

Standard

error

Household size
42.073** 19.952 38.805** 20.059

Farm Size 100.751*** 21.986 99.485*** 24.104

Participation in government 
farm programs

36.370 82.210 43.069 70.619

Own animal power 5.917 47.839 -14.735 50.428

Training on the use of
animal power

-50.069 71.038 -31.921 85.763



Conclusion 

• Socio-economic and institutional factors influence the probability of 
using alternative traction power.

• These factors should be considered for influencing tillage power 
use.

• The availability of traction power positively affect household 
consumption expenditure per adult equivalent, a proxy for food 
security. 



Policy Recommendation 

• Improve policies, e.g., Land tenure security, which affect the 
availability of traction power from the public or private service 
providers

• Encourage farmers who own animal power to use in land 
preparation.

• Promote gender equity within the rural communities. 

• Introduce  traction power suitable for relatively small land sizes that 
smallholder farmers operate. 
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