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Abstract

Climate change is a global phenomenon, which will continue to affect us in the near future.
Studies show that climate will rapidly change as compared to previous years. This rapid change
will have a great environmental, societal and economic impact on communities around the
world, especially developing countries such as South Africa with limited adaptive capacity and
resources. The adaptive capacity of commercial farmers can further be restricted by the
ongoing amendments to the National Water Act. The main aim was to investigate the role that
the National Water Act plays concerning the adaptive capacity of commercial farmers with
reference to climate change in the Fezile Dabi District Municipality in the Free State Province.

Questionnaires and semi-formal interviews with Government officials and commercial farmers
were used to investigate the adaptive capacity within the context of the Sustainable Livelihood
Framework, National Water Act and climate change. A critical finding showed that failed water
policy implementation strategies have a huge impact on the adaptive capacity of commercial

farmers regarding climate change.

Keywords: Adaptive capacity, farmers, National Water Act, Climate Change



Table of Contents

TADIE OF CONTENTS ....eeiiiiiiee ettt e e e ettt e e e e e s e bbbt et e eeeeesaanbbbeeeeeeesssnnbrbaeeaaeenns v
LiST OF FIGUIES wuvvutitiiiitiiiiititittttt s viii
LISt OF TABI@S ettt e e e e ettt e e e e e e s e bbbttt e e e e e e e b b eeeeeeeeeeeaanrreees ix
LISt OF A CTONYIMIS ettt s X
(00 7Y o =1 e 11
LINTRODUCTION ...eceiiieeeiieee ettt ettt ettt e e st e e sttt e e s et e s et e e s sanre e e e sab e et e s aanreeessmreeeesnneeeees 11
1.2 THE RESEARCH PROBLEM ......ciiiiiiiiiiiitie ettt ettt st e e e s st e s e s s e e e snnneee s 12
1.3 RESEARCH AIMS AND OBJECTIVES ...cniiiiieeeiiete ettt ettt ettt e s s e e s ees 12
1.4 BACKGROUND OF THE STUDY AREA ...ttt ettt ettt ettt s s e e 13
14,0 LOCATION ..uuuiiiiiiiiiiiiiiiiiii s 13
O 0 Y - ol U 1 15
R 10 - | PSP TP UP PP PPPPPP 17
1.4.4 Rationale fOr Sit@ SEIECTION ....ccuviiiiiiieee e e e e s 18
(6 =] =] o 2P PPPPPPPPPPRRRt 20
LITERATURE REVIEW. ...cciiiiiiiieiittee ettt ettt ettt e sttt e s sttt e s st e e s e e s samneeeesmneeeens 20
2.1 INTRODUCTION ...ceiiieiiitieee ettt ettt ettt sttt e sttt e e st e e s st e s sab et e e s aabe e e e s smbe e e e sabeeeesannreeeesnres 20
2.2 CONCEPT OF CLIMATE CHANGE ......oiiiiiiitee ettt ettt st e s e s s 21
2.3 OBSERVATION OF CLIMATE CHANGE ......etiiiiiiiiiee ettt ettt ettt s e s e s 21
2.4 EVIDENCE OF RECENT CLIMATE CHANGE ...ttt ettt et 22
2.6 SOUTH AFRICAN AND REGIONAL PERSPECTIVES .....uuiiiieiiieiee ettt ettt 24
2.6.3 The Free State PrOVINCE «.coo.eeiiiieieee ettt et e e st e e st e e e s mreee e s e 29
2.7 FARMERS’ ADAPTIVE CAPACITY TOWARDS CLIMATE CHANGE ....cccoiiiiiiiiiieie et 35
L0l 7Y o =33 NS 40
3.2 LEGISLATIVE AND POLICY ANALYSIS ...ttt ettt ettt e sttt e e sttt e e st e s s e e s eneeee 41
3.2.1 National Water ACt (1956) ..ccceeeiiieeeeeeeeeeeeee e 41
3.2.2 Overview of the National Water Act 38 0f 1998 .......cccoiiiiiiiiiiiiie e 42
3.3 COMMERCIAL FARMERS AND THE NATIONAL WATER ACT: CASE STUDIES ....ccotiiiiiiiieeiiiiiiiee e 47
08 Y I =] 51
4.1 INTRODUCGTION ..t eeeeeeetit ettt e e e e e ettt e e e e e e e et ab e e e e e e eeeesba e e e e eeeeeesnaa e eeeeeeeeesnnanneeaaanees 51
4.2 DATA SOURGCES ...ttt ettt ettt e e e e e ettt et e e e e e e ettt a b e e e e eeeeeesan e e eeeeteeesnnaaaeeeanees 51



4.3 SAMPLE SELECTION TECHNIQUES ....coviiiiiiiiiiiiiiii ettt ettt st s e e 52

4.3.2 The Gathering and Use of SECONAry Data .........uvviiiiiiiiiiiiiiiiiiiiiiiiireeeeeeeerrereeeeeeeereeeeererrrer. 55
4.3.3 Interpretation Of Data........uiiiiiiiiiiiiiiiiiiieee ettt et et ———————————tatttattrtrarrarres 55
4.4 ETHICAL CONSIDERATIONS ...ttt ettt ettt e et s e et s e e et s e eebae e e eeaa s eesananseaesnaneenennnns 55
(00 1Y o 1 PP 57
5.2 INTRODUCGTION L.ceeiieiiiieeeeiiie ettt e et e e et s e ettt s e e et s e e eesa s eeeaaaseseana s esesanseaesnnnsenesnnssesennnseenenn 57
5.2 COMMERCIAL FARMERS IN THE FEZILE DABI DISTRICT MUNICIPALITY ...ccvuieeiiiiieeeeeiee e 57
R0 0 1= o o 1= OSSOSO PSP PPPPPR 57
5,212 RACE....coiiiiiii 57
5.2.1.3 AgE Of farMBrS oo 58
5.2.1.4 EAUCAtiON Of fArMErS....ccoiiiiiieiie ettt s e e e s 59
5.2.1.5 Discussion on gender, race, age and education ..........ccccoiiii 59
5.2.1.6Years of Farming, Part-time versus full-time farmers...........ccccccc 60
5.2.1.7Core Problems Experienced by Farmers ... 61
5.2.2Adaptive Strategies used by FArmers ... 62
5.2.2.0 DIVEISITICATION ...eeieitiiee et e s e 62
5.2.2.2 The use of crop-modelling...........coooiiiiii 62
5.2.2.3 5aS0NAI fOrECAST ... uviiiieiiiieee ettt s e e s e e e 63
5.2.3 Farming Activities in Fezile Dabi District Municipality..........cccccco 63
5.2.4 Main Water SOUrces fOr FArMErs ......cooiiiiiiiieee ettt st e s s 64
5.2.5 Farmers’ PerCePlioNS ...ccccc i i 65
5.2.5.1 CliMate ChaNnge ..o 65
5.2.5.2 National Water Act and climate change adaptation strategies ............cccccc . 66
5.3 LIVELIHOOD ASSET MANAGEMENT ....coitiititiiiititee ettt ettt sttt ettt e s st e e st e e s eabre e s smreee e snreee 67
5.3.L PRYSICAl ASSELS...ccc i 68
5.3.2 S0CIAI ASSEES .ottt et e et e e st e e e e e e e e e br e e e e enreee e eares 70
5.3.3 FINANCIAl ASSELES. ....eiieiitiiee ettt ettt et e e et e et e e st e e st e e e e b b e e e e sare e e e eares 71
5.3 4 NATUFAl ASSEES. ...ttt ettt e e s e e e e e bttt e e sb bt e e s e e e e e b b e e e e e abe e e e earees 72
5.3 5 HUMAN ASSEES . 74
5.4 DATA COLLECTED FROM THE RELEVANT AUTHORITY ...ttt ettt et e e e e 76
5.4.1 Climate Change Plan/Strat@EY ... ..eueeiiiiiiiiiieeiee e ettt e e et e e e e e e e e eetree e e e e e e eeeeastsereeaeeeeannnes 76
5.4.2 Measures in place for farmers assistanCe.........ccccoeiiiiiiiii 78
08 Y I ] 2 81



6.1 INTRODUCGTION ..oiiiiiiiiiiiiiiiiiiiee ettt e et e ettt e e s e e e st e e b s s e e e st eassaa s s eeeeees 81

6.2 CLIMATE CHANGE AND ADAPTIVE CAPACITY oottt ettt e et e e et s e e er e e e eena e eeeean 81
6.3 METHODOLOGY AND FINDINGS ... ettt ettt e et e ettt e et s e e eea s eeeene e e eeena e esenaaeeeeenn 81
6.4 SUMMARY OF THE FINDINGS ....couiiiiiii ittt ettt e et e ettt s e e et s e e tea s eaetaassesesaneesennnseaeenn 82
6.5 RECOMMENDATIONS ..ottt ettt s e ettt s e e et s e e etaa s e ettt s e e eaaa e e sesanseasenanseaesnnseesennnseenenn 85
6.5.1 RecommENdations fOr FAMEIS ....ccuiii ittt ettt ettt ettt e e e e e s e ee e e e e e e seaaes 85
6.5.2 Recommendations for the Relevant Authority (Free State Government) .......ccccceeeeeccciiieeeeeeeeeenns 87
6.6 AREAS FOR FURTHER RESEARCH ......oiiiiiiiiiieeeitee ettt ettt ettt e e 88
L2 =] =T T o= 89
APPENAIX: A oeeeiieieeieenieeeetteeennssseeettreesnnsssssesssssssnnssssssessssssnnsssssssssssssnnssssssssssssssnnsssssssssssssnnnssssssessssannns 96
APPENAIX B ..oeeiiieeeiieeniieeetieeeennesieeeeteeennmsssseesessessnssssssessssssanssssssssssssssnnsssssssssssssnnsssssssssssssnnnssssssssssssnnns 101

Vii



List of Figures

Figure 1: Study area Fezile Dabi District Municipality, showing rivers, towns and Local
Municipalities (Source: Mhlomi, 2018). .......cuuiiiiiiiiiiiiiiiiiiieeiieeeeeeereeeereeeeeeereeeereeeeer————————————————. 14
Figure 2: Map of the Study Area (DRDLR, 2013) .....cuviiiiiiiiiiiieiiiieeeieeeeeeeseeeeeeeereseeereeeeeeeeeeeee.. 15
Figure 3: Annual rainfall during November and March in Free State (Moeletsi & Walker, 2012)18
Figure 4: Observed increase in average temperatures over the years 1961 to 2013 (McSweeney
L= 0 O LSOO PPP PP 26

Figure 5: South African precipitation in deviation from normal (mm/month) for January 2013

with respect to 2007—2011 (IPCC, 2013)....cccitiiiiiieeieeeeeiieeiiiieeeeeeeeeeeertreeeeeeeeeeeeasraaeeeeesesessrannns 28
Figure 6: Displaying Rainfall in South Africa from July 2015 to May 2016 (ARC, 2016). .............. 29
Figure 7: Rainfall in the Free State Province from year 2011 to 2015 (Ziervogel, 2010).............. 30
Figure 8: Amount required for a commercial famer to sustain a farm (Vos, 2016). .................... 32

Figure 9: Catchment data in the Fezile Dabi District Municipality and their respective volumes of

water per catchment (Vos,

Figure 10: Showing one of the dams used by the farmers in the Fezile Dabi District Municipality
(SOUICE: IMINIOMI) vttt ittt et ettt st et e b e e e sbeebs sbeassesbesaes saesebeesbesbennsense sbeetesanes 68
Figure 11: Showing one of the supplementary feed areas used by farmers in the Fezile Dabi
District Muncipality (Source:
IVINTOMI) ettt ettt et cbe et b e s bes e ae s shesbe sansas sbeass sbeebessasssenbesasenne sbesbesrsersbensenane s 70
Figure 12: Showing one of the Natural assests (crops) used by farmers in the Fezile Dabi District
Municipality (SOUIrCE: IMNIOMI).......ciiieicieciet ettt st et s e s s s e s e s ans 73
Figure 13: Example of one of the skilled workers, working on water storage systems in one of
the farms in the District Municipality (Source:

IVINTOMT) ettt ettt ettt et b b st se st e e sbeebesabe st aesbesssenes sbeebesebessbenbesssenns sbesbesrsersbenbennnnes 76

viii



List of Tables

Table 1: Showing economic contribution per Industry in Fezile Dabi District Municipality

(adapted fFroMDRDLR,2013) .....oiuicieieie ettt ettt sre st et ere et e s et e e sae steene sbesssenneenes stestesnnensansaes 16
Table 2: Showing the major rivers in Fezile Dabi, as well as municipalities they service and towns
(adapted from DRDLR, 2016) ....ccvccierreeeeeiereerreieeeeeeeteseeeseseessesae saesaesneeseseseessessesnsesssssasssensenssessessnns 33

Table 3: Number of agricultural households engaged in farming by sex of household

Table 4: Showing age distribution of farmers in the Fezile Dabi District

IVIUNTCIPATTEY 1 ettt ettt et ettt ee et e s be s e sbesbesasenssebeesseeaee sbesbesesens seseessensesssesesrnereaeseesbens 58
Table 5: Showing distribution of education of farmers in the Fezile Dabi District Municipality..59
Table 6: Farming activities in the Fezile Dabi District

MNUNICIPAITEY e vetteiee ettt e er et et b sbe st saesebees e be e sbessesasesssebeesbesbessbessesaeereseseesbensenssense snees 64
Table 7: Main sources of water for the farmers in the Fezile Dabi District Municipality............... 65
Table 8: Showing key vulnerability in the Biophysical, Economic and Social

R Y= 01 (o] 3N 78



List of Acronyms

ARC : Agricultural Research Council

CSIR : The Council for Scientific and Industrial Research
DEAT : Department of Environmental Affairs and Tourism
DWS : Department of Water and Sanitation

DRDLR : Department of Rural Development and Land Reform
ENSO : El Nifio -Southern Oscillation

GCM : Global Circulation Models

GDP : Gross Domestic Product

GHGs : Greenhouse Gases

GPCC : Global Precipitation Climatology Centre

GVA : Gross Value Added

IPCC : Intergovernmental Panel on Climate Change
NEMA : National Environmental Management Act

NOAA : National Oceans Atmosphere Administration
NWA : National Water Act

RCM : Regional Circulation Models

SAWS : South African Weather Service

SLF : Sustainability Livelihood Framework

UNEP . United Nations Environmental Program

UNFCC : United Nations Framework on Climate Change
UNICEF : United Nations Children’s Fund

WUL : Water Use Licences

WusS : Water Use Associations



CHAPTER 1

1. INTRODUCTION

Climate change is a global phenomenon which will continue to occur in the near future. Recent
studies by the International Panel of Climate Change, 2013 (IPCC, 2013) show that climate will
rapidly change as compared to previous years when only gradual changes were observed. This
rapid change will have a great environmental, societal and economic impact on communities
around the world, especially in developing countries with limited resources. It has led to water
scarcity problems that have become critical, as drinking water and water for agricultural
purposes have become increasingly scarce over the years. Agricultural production has been
reduced as a result of the recent drought and water shortages (STATSA, 2016). Furthermore,
the increase in population from 40.6 million in 1996 to 51.7 million in 2011, and recently 55.6
million in 2016, puts more stress on the agricultural sector to provide food (STATSA, 2016).
Water is one of the most valued resources that commercial farmers depend heavily on. They
have adopted strategies such as accessing borehole water from aquifers as well as building
dams as a way of accessing and storing water. This strategy will assist them to adapt to the

water crises that may arise as a result of climatic changes (Thiam et al., 2014).

The National Water Act no 36 of 1998 is one of the most important sections of legislation South
Africa has, which aims at protecting, managing and controlling the use of the country’s water
resources. The Act was formed in 1956 as a result of the growing water pollution crisis which
was caused by an increase in the number of industries after World War Il (Thiam et al., 2014).
Most research is focused on mitigation measures to climate change as well as on solving the
water crisis in the country. However, little focus is given to the possibility that the National
Water Act can restrict commercial farmer’s adaptive capacity in dealing with climate change.
The reason being is that there are vertical and horizontal challenges in the water sector, which
add to its complexity. These challenges shift focus from the possible restrictions which arise

from the Act itself. The main focus in solving or at least managing these problems include
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working across both internal and external Government organisational boundaries and engaging
citizens and stakeholders in policymaking and implementation (Woodhouse, 2012). The
National Water Act (NWA) and the National Water Resources Strategies (NWRS) are ground-
breaking attempts to face the issue of complexity; however, little attention is given to them.

This lack of focus has led to the phenomenon of misinformed farmers. One example is the case
of the installation of the water meters along the Vaal River in the Vaal catchment area of the
Free State Province; this was done as a result of the water shortages, and in accordance with
the National Water Act stipulations. However, farmers resorted to protest action against the
installation of water meters because the river was their main source of water. The farmers
argued that the water meters would restrict their abstraction rate of water, thus affecting their
crop-production (Woodhouse, 2012). This emphasises the importance of this study which is to
understand the role that the National Water Act plays in the adaptive capacity of farmers

towards climate change, in the Fezile Dabi District Municipality in the Free State Province.

1.2 THE RESEARCH PROBLEM

The study aims to investigate the role of the National water Act on the adaptive capacity of
commercial farmers-investigating climate change in the Fezile Dabi District Municipality. The
study will look at how the National Water Act impact the livelihood assets of commercial
farmers; how do farmers manage the restriction on their livelihood assets by the Water Act and

how does the Water Act impact the farmer’s ability to adapt to climate change.

1.3 RESEARCH AIMS AND OBIJECTIVES

The primary aim of this research is to investigate the role of the National Water Act on the
adaptive capacity of commercial farmers with reference to climate change in the Fezile Dabi

District Municipality in the Free State Province.
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The specific objectives are:

e Understanding the impact that the National Water Act has on livelihood assets of
commercial farmers;

e Evaluating how farmers manage restrictions placed on their livelihoods as a result of the
National Water Act; and

e Evaluating the impact that the National Water Act has on farmers’ abilities to adapt to

climate change.

1.4 BACKGROUND OF THE STUDY AREA

1.4.1 Location

Fezile Dabi District Municipality, which is situated in the northern part of the Free State
Province (Figure 1) covers only 16.4% of the province, which is approximately 121 301 Km?
(Walton & Webster, 2010). It is made up of four local municipalities, which are Mafube,
Moghaka, Metsimaholo and Ngwathe. Fezile Dabi District Municipality is known as the
provincial agricultural hub (Walton & Webster, 2010) with important agricultural towns like

Kroonstad and Parys (Figure 1).
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Map Of Fezile Dabi District Municipality
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Figure 1: Study area Fezile Dabi District Municipality, showing rivers, towns and local municipalities
(Source: Mhlomi, 2018).

Both towns are situated on the riverbanks of the Vaal River which meanders through the
province. This makes the municipality well-suited for agriculture, as most of water used for
agriculture is drawn from this river. The petrochemical industrial town of Sasolburg is also
situated in this municipality; and produces 49% of the country’s petrochemical products. This
shows the vast significance of this municipality in the province as well as in the country (Walton

& Webster, 2010).
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1.4.2 Agriculture

Fezile Dabi District Municipality consists of cultivated land (Figure 2) which provides a fertile
location for the agricultural activities. Most of the agricultural activities in the province consist
of crop yields making up 70% of the gross agricultural production (SA Yearbook, 2007). Major
crop productions in the province include potatoes, sunflowers and wheat. Pearl Millet
(sorghum grain) used for bread production and non-alcoholic beverages, are also produced.
Based on the products Fezile Dabi produces, it is evident that the municipality produces grains
and crops which are essential to the country’s agricultural output (SA Yearbook, 2007). Maize
production (used also for maize-meal products) is also one of the province’s top agricultural
activity. There are other agricultural products which are produced in the area: peanuts,

tobacco, peaches and grapes.

FEZILE DABI DM
Rural Dovi ment Plan

e

Existing Spatial
Development
Patterns

LEGEND
- Towns
- - Railways
— Main Roads
— Major Roads
—— Local Municipalities
3 Fezile Dabi DM
[ District Municipalities
Provinces
LAND USE
1 Undeveloped
1 Cultivated Areas
mm Built-up Areas
= Mining
| = Smal noidings
- Water
mm Wetlands

Figure 2: Map of the study area (DRDLR, 2013)

The Highest contributing municipality in the District is Metsimaholo Local Municipality with
68.1% of the contribution in all sectors (SPLUMS, 2016). Agriculture contributes 12.2% to the

GDP of Metsimaholo Local Municipality. It is the largest contributor in comparison to the other
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local municipalities such as Moghaka Local Municipality. Agriculture in the Fezile Dabi District

contributes 2.5% (Table 1) to the total district municipality GDP (DRDLR, 2013).

Based on the above, it is evident that agriculture is the major economic sector within the
following economic nodes: Frankfort in Mafube Local Municipality, Kroonstad in Moghaka Local
Municipality, and Koppies in the Ngwathe Local Municipality. However, mining is predominant
in the economy of Kroonstad, whereas manufacturing is the main contributor to the GVA of the

Sasolburg economy (SA yearbook, 2007).

Table 1: The economic contribution per Industry in Fezile Dabi District Municipality (adapted from
DRDLR, 2013).

(7]
2
2 »n
£ c & | &
o 5 . ) Fy o
Municipality = " E £ § g g S S
3 = 3 .E kr () ] c € —
€ | |§ |¢ |2 |3 |5 |8 | |¢g
< S s e S = = i S 2
Moghaka LM 4.7% | 24.0 33% | 03% | 1.3% | 11.1 8.5% | 18.2 28.7 100.0
% % % % %
Ngwathe LM 94% | 1.1% |3.9% | 1.1% | 2.0% | 12.2 9.6% | 24.0 36.8 100.0
% % % %
Metsimaholo LM | 0.5% | 3.0% | 52.3 86% | 1.9% | 6.2% | 5.0% | 17.2 5.3% | 100.0
% % %
Mafube LM 16.8 0.0% |3.6% |02% | 1.7% | 17.0 51% | 17.5 38.0 100.0
% % % % %
Total 25% | 7.3% | 36.7 6.0% | 1.8% | 8.0% | 6.1% | 17.9 13.7 100.0
% % % %

Most of the farmers in the area are commercially-orientated and thus contribute largely to the
agricultural sector. The primary activities of any farming enterprise are growing crops and
tending livestock for the purpose of selling or subsisting. Commercial farming can be defined as

farming for the purpose of selling produce. These farmers contribute towards a huge
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percentage of farm employment, in addition to using a variety of heavy machinery to farm on
hundreds of hectares of land. Commercial farming is characterised by high yields per unit of the
cultivated land. These large scale inputs yield fruit, vegetables as well as dairy products. Also,
commercial faming can involve livestock-grain farming, which involves growing grain for
livestock feed, thus precipitating corn and livestock sales as means of production (Smalley,

2013).

1.4.3 Climate

The Free State Province is located high above sea level (1396 meters), this makes the province
to experience a climate characterised by warm summers and cold winters. In general, the
whole Fezile Dabi Municipality experiences an average annual temperature between - 5° C
(winter) and 30° C (summer), with the mean of 15°- 30° C in summer and -5°-15° C in winter
(Free State Provincial Report [FSPR], 2013). The eastern part of the Fezile Dabi District
Municipality experiences extremely cold winters as a result of being close to the high
Drakensberg Mountains seen in the eastern part of the Free State (Free State Provincial Report
[FSPR], 2013). The annual summer rainfall ranges from 600 mm to 750 mm. Rainfall occurs
during the spring season more towards summer (Figure 3). During this period, the farmers
receive most of their rainfall. During the rainy season this area receives an overall 80% of rain,
which often lasts for about 181 to 240 days. However, Fezile Dabi District Municipality also
experiences unanticipated hail storms and other inclement weather conditions during this

season which have a huge impact on crop production (Moeletsi, 2010).
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Figure 3: Annual rainfall between November and March in the Free State (Moeletsi & Walker, 2012)

1.4.4 Rationale for Site Selection

Agriculture makes up a significant percentage of South Africa’s economy and contributes 21%
to the gross domestic product (GDP). It is also an important sector in both the formal economy
and in sustaining local livelihoods. However, it is currently constrained by biophysical and socio-
economic problems that include land-degradation, poor infrastructure, lack of resources, poor
access to information, and insecurities around water resources. These are often associated with
poor infrastructure and long periods of climate stress (Vogel, 2005). The reasons for these
challenges include policies implemented in the past and those being implemented at present,
including the difficulties arising from uncoordinated or vague policies (The Strategic Plan for

South African Agriculture, 2001).

Agricultural activities contribute up to 70% of the gross agricultural production in the Fezile
Dabi District Municipality. However, due to climate change, Fezile Dabi District Municipality has
undergone several drastic changes in recent years (SA yearbook, 2007). A number of policy
shifts have taken place including liberalising agricultural trade and the deregulation of the
marketing of agricultural products (SA yearbook, 2007). This legislation shift has led to the need

to evaluate the impact of the National Water Act on the agricultural sector, particularly in the
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municipality (SA yearbook, 2007). In the study area under investigation, the municipality has
initiated strict water by-laws which aim at properly managing the use of water resources
including pollution-control. However, the tightening of water usage contained in by-laws has
left a bitter pill to swallow among farmers in the area. This has resulted in farmers appealing to
the Ministry of Water Affairs to consider farmers’ production lines when drafting policies and
amending the Act (SA yearbook, 2007). As a result, there is a need to look at the role that the

National Water Act plays in the adaptive capacity of commercial famers.
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Chapter 2

LITERATURE REVIEW
2.1 INTRODUCTION

With an increase in global greenhouse gas outlets over the past years, changes in global rainfall
and temperature patterns have been witnessed (IPCC, 2014). Due to this increase, the Kyoto
Protocol was adopted in 1997. Developed countries, as well as developing countries,
committed themselves to adhere to a reduction in greenhouse gas emissions by 5% below the
1990 levels, from 2008-2012 (IPCC, 2014). This Protocol took effect in 2005 with inclusion of
developing countries like South Africa in 2002. The main objectives of the Kyoto Protocol are to
promote sustainable development by implementing policies on greenhouse gas emissions. Also,
to promote sustainable agriculture around the world, this Protocol is still in place (IPCC, 2014)
as climate change is still occurring and is projected to continue over coming the years (as had

been the case during the past years).

The picture of global climate change during the past years is much clear as a result of research
done over the years. Due to concerns and awareness of climate change, interest surrounding
the phenomenon has increased over the years (IPCC, 2014). An increase in the studying of
patterns associated with global climate change, predictions and projections of future climate
change, has been seen. The IPCC (2014) uses examples of case studies such as the Sahel
drought of 2010 where the area experienced extremely low rainfall which resulted in the
decreased production of agricultural products; this provides evidence of climate change on a
global scale. It has also been found that climate change contributed to global climate extremes
such as the 2003 European heat wave, 2007 United Kingdom floods, 2011 East Africa droughts,
and most recently the 2016 Southern Africa tropical cyclones (IPCC, 2014). These climatic
extremes become threats to many livelihoods and to the environment. This chapter will provide

an overview of global and regional climate change and how it essentially will contribute to
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climatic changes that may impact on the adaptive capacity and sustainable livelihoods of

vulnerable communities, particularly commercial farmers.

2.2 CONCEPT OF CLIMATE CHANGE

Climate change is described by the IPCC as the change in the state of climate over a period of
time which can be caused by human activities and natural activities such as emission of
greenhouse gases from volcanic eruptions (IPCC, 2014). Furthermore, it can be characterised by
changes in weather patterns experienced globally which are more likely to continue into the
future (IPCC, 2014). This change can be identified using scientific tests that measure the mean
changes and variability of its properties over a long period of time (IPCC, 2014). The United
Nation Framework on Climate Change (UNFCC) defines climate change as “a change of climate
which is attributed directly or indirectly to human activities that alter the composition of global
atmosphere, and which is in addition to natural climate variability observed over comparable

time period” (UNFCC, 2002:7).

Climate change has a huge impact on the natural and human systems, such as increasing
temperatures and low precipitation which will place more pressure on the limited water
resources. This has serious implications for agriculture, employment and food security (IPCC,

2014).

2.3 OBSERVATION OF CLIMATE CHANGE

The International Panel of Climate Change (IPCC) has analysed trends of climate change since
1880 till 2018, with the aim of looking at multi-decadal changes in climate (IPCC, 2014). There
have been changes observed in the atmospheric gas composition, particularly the Greenhouse
gases (GHGs), with a 9% increase observed from 1998 to 2005 (IPCC, 2014). Observations also
show that the composition of GHGs in the atmosphere has increased by 7.5% since 2005 to
2011. This shows a decline of 1.5% from the observations made in 2005; but it is still high as

compared to the observations made during previous years.
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The carbon concentration can be analysed together with temperature patterns and rainfall data
to see the connection among them (IPCC, 2013). The fifth assessment report of the IPCC (2013)
showed a 0.74° C increase in temperature for the years 1962 -2009, which was higher than the
increase observed in 1901-2001 of 0.6 ° C. The report later provided the projections for future
trends with an increase of about 0.13 °C per decade over the years 2005 -2105 (IPCC, 2013).

The IPCC 2013 data analysis is not far from the projected data provided by the panel in 2007.
Temperature data analysis shown in figure 8 indicates a rise in temperatures over the period
1850 - 2000. Using the data, Rohde et al. (2013b) observed an increase of about -0.04 to + 0.01
°C per decade since 1950 to 2011. This increase might seem low, but compared to average

temperatures of previous years, it is much higher (IPCC, 2007).

These observations provide evidence that climate is indeed changing and that there is a rise in
temperature conditions which is indirectly propositional to rainfall (IPCC, 2013). Another factor
which needs to be discussed when looking at climate change is precipitation since rainfall
figures vary over the years as a result of changes in heat produced by the sun’s radiation which
influences evapo-transpiration from the earth’s surface (IPCC, 2013). Observations from the
hydrological cycle can also be used to observe climatic changes, because extreme hydrological
events such as floods can result from climate change (IPCC, 2013). Infrastructures such as
buildings plays a huge role in this case because large areas of vegetation have been removed to
make way for buildings (IPCC, 2013). Pavements also influence the rate of infiltration, which

consequently influences the hydrological cycle.

2.4 EVIDENCE OF RECENT CLIMATE CHANGE

The most recent observation of climate change is the warming of the earth’s climate systems
which has been the most recent outcome of the IPCC 2007, 2008, 2013, 2014, and 2017
observations. The warmest year was 2015 when we experienced a recorded temperature of
0.76 °C above the observations made in the period 1961-1990 which was considered to be the
warmest period (WMO, 2016). It was followed in 2014 with 0.61 °C above the 1961-1990 global
average (WMO, 2016). This was due to the El Nifio and La Nina events which took place during
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the period 2014-2015. Nine of the warmest years were recorded between 2007 and 2015.
These years experienced temperature readings above the 1998 threshold, which was the

warmest year on record (WMO, 2016).

The events of El Nifio and La Nina that occurred in the period 2015-2016 resulted in the rise of
temperatures both on-land and on-ocean surfaces (IPCC, 2014). These events were preceded by
a rise in temperatures in most parts of the globe such as Europe, Asia and Southern Africa
during the period of 2011-2015 (IPCC, 2014). In these countries, surface temperatures
increased by 1° C above the average of the period 1961-1990, making the period the warmest
period in recent times. The trend showing the increase in surface temperatures began between
2006 and 2010, where temperatures were 0.56° C above average, later rising to 1° C above the
average in the period 2011-2015 (IPCC, 2014). Sea surface temperatures also increased during
the periods 2006-2015 whereas 2011-2015 recorded the warmest sea and ocean temperatures
(IPCC, 2014). The warmest region recorded were the Southern Ocean of Australia, Pacific
Ocean, Mediterranean Sea, South Indian Ocean region and South Atlantic Ocean region (IPCC,
2014). The rise in ocean temperatures affects the weather and climate of the surface regions
and often results in intense rainfall as well as tropical storms (IPCC, 2014). This became evident
when the increase of extreme weather events such as heat waves, hurricanes, droughts and

wild fires were seen over the recent years (IPCC, 2014).

The issue now is no longer whether climate will change, but rather how rapid will climate
change, and what catastrophes will result from future climatic conditions. With simulations
used by the IPCC, future climate changes can be estimated and simulated (IPCC, 2014). The
projections of future precipitation patterns, as well as projections of future surface
temperature, are being produced by these simulations (IPCC, 2014). Projections show that from
the year 2016 to 2035, the mean global surface temperatures will increase from 0.3°C to 0.7°C.
In the subtropical regions of the world, precipitation will decrease during winter seasons and

severe drought conditions will be evident throughout the summer season. In general, the
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northern hemisphere will experience rainstorms and the southern hemisphere will experience
dry conditions resulting in droughts (National Research Council, 2012). The increase in
temperature and evaporation will lead to drought conditions and this will lead to most of the
dry regions being fire-prone. This is important to take note for this study because it impacts on
the adaptability to use less water in the southern hemisphere, especially in the South African

context.

2.6 SOUTH AFRICAN AND REGIONAL PERSPECTIVES

Attention will now turn to examine observed climatic changes in South African and regional
perspectives.

2.6.1 South Africa Perspective

South Africa is dominated by the semi-arid and humid coastal climatic conditions, and rainfall
patterns in these areas differ, resulting in complex and distinctive climate patterns. South
Africa’s climate is generally described as having warm summer days and cold winter days. The
average temperatures in South ranges from 20° C to 30° C. The maximum average temperature
in South Africa is between 30° C and 40° C in summer, and the minimum temperature ranges
from 6°C and 20° C in winter (MacKeller et al., 2014). Rainfall mainly occurs in summer in most
of the interior regions, with the coastal regions receiving most of rainfall during winter seasons
(June to August) (UNICEFF, 2011). These various climatic regions are categorised according to
rainfall patterns and altitude above sea level (UNICEFF, 2011).

The variability in climatic conditions across the country is mainly driven by the EL Nifio-Southern
Oscillation (ENSO), based on reasons that the ENSO is mainly associated with the below-

average summer rainfalls, which is the case in recent years in South Africa.

The EL Nino-Southern Oscillation (ENSO) is defined as an ongoing climatic pattern which
includes changes in temperatures of waters in the Central and Eastern Pacific Ocean. It affects
the patterns of sea level pressure and tropical rainfall across the Pacific. It is characterised by EL

Nifo and La Nifia where EL Nifo conditions are characterised by low pressure conditions in the
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Pacific Ocean. The low-pressure conditions result in wet and cool weather conditions across the
surface. La Nifia conditions on the other hand, are the opposite of EL Nifio conditions. La Nifa
conditions result in a high pressure system in the Pacific, which results in dry and warm

conditions on the surface of the earth.

Moreover, ENSO has long been known to have impacts on the seasonal to inter-annual rainfall
variability of South Africa. For example, during most of the strongest El Nifio events (1982-
1983, 1991-1992 and 2006-2007), drought conditions occurred, while La Nifia events caused
excessive seasonal flooding. As a result of ENSO-associated temperatures and rainfall
variability, drought conditions are currently occurring in large parts of the country. However, it
is not cast in stone that the variability in temperatures and rainfall across the country are
mainly driven by ENSO. There are regions in the country which are affected by the ENSO;
however, stations in these regions do not show records of extreme rainfall or unnatural
temperature variations. This shows the complexity of the relationship between ENSO and
temperature/rainfall variations (Mackellar et al., 2014). In South Africa, much research effort is
focused on predicting future climatic conditions, including patterns of rainfall and temperature.
Global Circulation Models (GCM), for example, are used to obtain indications of projected
climate conditions. Both historically, and from the projected change, the expected temperature
changes are cohesive and clear in that most areas are experienced unprecedented warming

(Hewitson et al., 2005).

2.6.1.1 Temperatures

The Minister of Environmental Affairs and Tourism issued a press release in 2004 stating that
“the temperatures could rise between one and three per cent by the middle of the 21st century
in South Africa” (Alexandre, 2009: 6). Furthermore, this increase in temperature will result in
the decrease of rainfall, which will eventually result in strict water restrictions. This was a wake-
up call from the Minister that these climatic changes may have great societal and

environmental impacts on South Africa (Alexandre, 2009). Temperatures are very important in
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agriculture as they are vital limits in nature: high temperatures limit crop production and
decreases the crop yield, while the increase in the evaporation rate decreases dam levels as
well as create the ideal conditions for increase in the number of pests (WMO, 2015). However,
it is impossible to be absolutely certain about the predictions regarding future temperature
patterns. Therefore, in order to prepare for future changes in temperature conditions,
observational (statistical studies) and simulation mechanisms have been used. Mechanisms
used in predicting the future temperature conditions are the Global Circulation Models (GCM)

and the Regional Circulation Models (RCM).

Temperature changes were observed over time; the most recent was based on the
temperature changes between the period 1962 to 2010. Research by Kruger and Sekele (2013)
showed a trend indicating increasing temperatures for most of the weather stations in South
Africa. The South African Weather Service (SAWS) also reports that the annual temperature
increased by 0.3° C with reference to the period of 1961-1990 (Figure 4). Furthermore, the IPCC
indicated that South Africa has experienced an increase in annual temperatures, with the 21

century displaying a rapid increase as compared to the 20™ century.
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Figure 4: Observed increase in average temperatures between the years 1961 to 2013 (McSweeney et
al., 2010)
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2.6.2.2. Rainfall

In South Africa rainfall varies from region to region. In the north western parts of the country,
the annual mean rainfall is below 200 mm, while the eastern part of the country receives
between 500 mm and 900 mm. The central parts of the country receive on average 400 mm of
rainfall, and this is similar to the mean annual rainfall received in the coastal areas (Kusangaya
et al., 2013). This is why the interior of the country is suitable for agricultural purposes (ARC,
2016). Seasonal rainfall is a very important factor when looking into the country’s rainfall
figures. Links have been found between South African rainfall variability and the El Nifio -
Southern Oscillation [ENSO] (Mackellar et al., 2014). These studies refer to the 1982 and 1983
seasons, where below average rainfall resulting in severe droughts occurred over many parts of
the country. The droughts (and below average rainfall) resulted from a strong El Nino event
(Mackellar et al., 2014). Furthermore, research shows that rainfall patterns over South Africa
continue to change over the years which result in meteorological droughts (drought that result

from abnormally low rainfall).

Meteorological droughts lead to hydrological droughts which occur when the water supply is
less than the regional supply (Van Lanen, Wanders, Tallaksen & Van Loon, 2013). As a result of
meteorological droughts, agricultural drought conditions occur. Agricultural drought is when
the soil moisture is depleted and this reduces crop yields and affects agricultural production.
This shows that climate change has a serious impact on agricultural production (Van Lanen et

al., 2013).

Moreover, rainfall pattern observations by IPCC show there is decline in annual rainfall in South
Africa, and a change in the intra-seasonal rainfall (IPCC, 2013). Also, there has been a change in
rainfall duration as well as rainfall intensity over the years (IPCC, 2013). In most parts of South
Africa an increase in dry spells has been observed, and this means that a decrease in
precipitation is evident (IPCC, 2013). As a result of these events, a drought season was observed

in South Africa during 2007-2011 (Figure 5). The dry spells are often followed by high intensive
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rainfall periods which results in surface run-off. This means that less and less water infiltrates

the ground resulting in the lowering of the water table (Van Lanen et al., 2013)
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Figure 5: South African precipitation - deviation from normal (mm/month) for January 2013 with respect

to 2007-2011 (IPCC, 2013)

More recently, the ARC reports that over the period of 9 months - June 2015 to May 2016 -

(Figure 6) the country has received less rainfall of about 25 mm. However, there has been wet

seasons in which a reasonable rainfall was experienced in the country, particularly in the

coastal regions (ARC, 2016). Most parts of the country received more rainfall during the

beginning of 2016 as compared to the rainfall of 2015 (ARC, 2016). This provides evidence of

changes in rainfall patterns over the years, showing that the rainfall seasons have shifted (e. g.

rainfall is no longer experienced in October-December, but now in the January-March period)

and this will affects the agricultural production in the country (ARC, 2016)
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Figure 6: Rainfall in South Africa from July 2015 to May 2016 (ARC, 2016)

2.6.3 The Free State Province

The Free State province is a semi-arid region that receives summer rainfall, November to
March. However, rainfall patterns and the amount of rainfall per annum differs over various
regions in the Free State (Ziervogel, 2010). In the north-eastern parts of the province, the
amount of rainfall is normally less than 200 mm per annum. The central region of the province
receives about 350 mm of rainfall annually, with the northern and the eastern regions of the
province receiving 400 mm of rainfall annually (Figure 7), hence these regions have the

potential for high crop production (Ziervogel, 2010).
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Figure 7: Rainfall in the Free State Province from 2011 to 2015 (Ziervogel, 2010).

The recorded number of rainy season days is over 120, 140 and 200 days in the north western,
central and northern regions respectively. However, due to climatic changes rainfall days have
been reduced to 60, 80 and 130 days respectively (Ziervogel, 2010). The atmospheric
temperature around the Free State Province increases from 2 to 4.5° C per annum, and as a
result of increasing temperatures and low rainfall, heat wave conditions occur in the area

(Ziervogel, 2010).

Consequently, the overall annual probability of rainfall in the province has decreased from 90 -
95% in the year 2005 dropping to 60 -70 % in the year 2015 (Ziervogel, 2010). The increasing
dry conditions across the province resulted in droughts across the entire province, but mostly
affecting the farmers in the Fezile Dabi District Municipality (Ziervogel, 2010). Also, high frost
conditions occurred here as temperatures dropped below -3° C in 2015 (Ziervogel, 2010). High

temperatures and dry conditions in the northern Free State allowed disease-carrying insects to
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invade the regions resulting in the drop in crop production and the death of livestock in the
area (Ziervogel, 2010). This had a huge impact on farmers’ production in the area (Ziervogel,
2010). Farmers are very dependent on water resources for production purposes; however,
rainfall and temperature can influence these resources (e.g. dams, rivers, wetlands, catchments
etc.). Accordingly, the following section will look at main water resources (river catchments)

that are available in the Free State and study area.

2.6.3.1 Commercial farmers and water resources

The study mainly focused on commercial farmers in the Fezile Dabi District Municipality in the
Free State Province. Commercial farmers are defined as farmers who grow crops and rear
livestock for sale. In commercial farming, the area cultivated and the amount of capital invested
is large in order to grow the farming business. There are large scale and medium commercial
farming which creates jobs for farm labourers and other workers who are trained to be able to

accumulate skills and knowledge to work somewhere else (World bank, 2009).

Commercial farmers were chosen for this study because they are one of the main economic
contributors in the province. In the area of Fezile Dabi District Municipality, the planting season
is during spring and autumn with harvesting taking place from March to April. The District
Municipality is one of the organs which contributes more towards the GDP of the country and is
regarded as part of the Free State Province which is considered to be the country’s food basket

(Vos, 2016).

Over the past decades the use of surface water for irrigation has generally increased in
conjunction with the ever-increasing demand for agricultural products. This means that for high
returns on large area production, the demand for irrigating water will increase. Research done
in the Fezile Dabi District Municipality shows that in order for specific crops to provide a return
of R60 000 per year (amount required for a commercial farmer to sustain a farm), the specific

volume of water in cubic metres (m?) is required as shown in Figure 8 (Vos, 2016).
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Cubic meters of water required to return an average of R60 000 per year
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Figure 8: Amount required for a commercial farmer to sustain a farm (Vos, 2016).

The Free State Province is bordered by the Vaal River in the north and western part of the
province. Also, the Caledon River forms part of the eastern border, and the Orange River forms
the southern border. These rivers have major tributaries which are the Wilge, Renoster, Vals,
Sand, Modder and Riet rivers which form part of the two main catchments in the Fezile Dabi
District Municipality, which are the Upper Vaal catchment as well as the lower Vaal catchment
areas. The main supplier of the water resource in the municipality is the Vaal River and its
tributaries (shown in Table 2). The most important dam in the area is the Koppies Dam, which

supplies most of the towns in the municipality with water (Ziervogel, 2010).

32



Table 2: Major rivers in Fezile Dabi, as well as municipalities and towns they service (adapted: DRDLR,

2016).
River Dams Municipalities Towns
Vaal Vaal Dam Moghaka LM, Villiers,
Ngwathe LM, Oranjeville,
Metsimaholo LM, Deneysville,
Mafube LM Sasolburg,
Parys
Renoster River Koppies Moghaka LM Adenville,
Koppies
Vals River Ngwathe LM Steynsrus,
Kroonstad
Wilge River Metsimaholo LM Frankfort
Liebenbergsvlei River Mafube LM

A qualitative analysis shows that the municipality consists of 8 catchment systems which are
the major contributors of irrigation water in the area (Vos, 2016). With the annual rainfall in the
Fezile Dabi District ranging from 300 to 900 mm, 45% of the water is found in catchment 1 in
the Renoster River catchment. The second largest catchment in the area is catchment 2 which
consists of Kromelboogspruit, Elandspruit, klipspruit and Taaibosspruit Rivers which collect 25%
of the water in the area. Catchment 2 stores about 7% of the water, while catchment 6 collects
about 4% of the water resource in the area. The rest of the catchments collects below 4% of the

water resource in the area (Figure 9).
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Figure 9: Catchment data in the Fezile Dabi District Municipality and their respective volumes of water
per catchment (Vos, 2016).

Due to high evaporation as a result of high temperatures, dry conditions have occurred in most
of the regions in Fezile Dabi District Municipality. The municipality has been declared as disaster
area as it experienced crippling drought conditions. With the ongoing drought conditions, there
has been an increase in the demand for water resources. In most of the small towns in the
municipality as well as the neighboring farms, there is inadequate water supplies from the
municipality; therefore, ground water has been used to address shortages of water resources in
those areas (Ziervogel, 2010). Access to water for agricultural purposes is mainly limited to
artificial stream-channelling in the Wilge, Vlei and Vaal Rivers and 80% of available water for
irrigation is only from the groundwater (Ziervogel, 2010). Due to low rainfall the availability of

water for irrigation is decreasing annually due to the high demand (Ziervogel, 2010).
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In the year 2000 the availability of groundwater in the Upper Vaal catchment area and the
Middle Vaal catchment was 32 million m3 and 54 million m? respectively (Ziervogel, 2010).
However, the availability of ground water has decreased significantly in recent years from 32
million m3to 11 million m3in the Upper Vaal catchment, and from 54 million m3 to 38 million
m3 in Middle Vaal catchment (Ziervogel, 2010). The following section will examine firstly, the
perception and knowledge of farmers towards climate change, and secondly the theoretical

framework of adaptive capacity of commercial farmers in relation to climate change.

2.7 FARMERS’ ADAPTIVE CAPACITY TOWARDS CLIMATE CHANGE

Adaptation to climate change is defined as changing both natural and human systems in order
to deal with recurring and expected impacts of climate change (IPCC, 2014). However, in this
study the focus falls more on the adaptive capacity which is defined as the ability of a human
system to adapt when dealing with the impacts of climate change or preparing for the expected
impacts of climate change. Researchers explain that the more vulnerable socio-economic and
environmental systems are to climate change, the lower the adaptive capacity of that system
(Smith & Pilifosova, 2003). This means that the vulnerability of the system is a result of

exposure and its adaptive capacity in dealing with climate change (Smith & Pilifosova, 2003).

The agricultural sector is one of the most important contributors to the country’s economy. It is
also the source of livelihoods for many South African communities. However, this important
sector is threatened by climate change which results in extreme conditions such as droughts
and floods (Gbetibouo et al., 2010). The perception and knowledge of farmers regarding
climate change is very important as it allows farmers to develop strategies to adapt to severe
conditions (Zwane & Montmasson-Clair, 2016). However, many studies found that there is a
disconnection between farmers’ perception of climate change and adaptation responses
(Gbetibouo et al., 2010). It is stated that perception of climate change and the threats differ
according to each individual, dependent on values, trust and personal experiences. Farmers
have inherently first-hand experience of how climatic changes impact their day-to-day practices

(Wiid & Ziervogel, 2012). Other factors also determine how farmers respond and adapt to
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certain climate conditions, such as climate information which is a key component for adaption
planning. Studies have shown that farmers delivered better yields by using seasonal climate
forecasts but farmers with limited access to information will likely be less adaptive (Wiid &

Ziervogel, 2012).

In South Africa, much of the focus is based on access to land; however, access to water is also
as significant as the access to land, because it is an instrument of social control (Merrey et al.,
2009). Through the process of dismantling the apartheid system, the Government embarked on
land and water reform processes throughout the country (Merrey et al., 2009). Commercial
farmers then organised and formed institutions that represented their interests. This can be
viewed as evidence of the “social capital asset” of the Sustainability Livelihood Framework (SLF)
aspect that the study is looking at. The concern raised by famers at institutional level was
water-scarcity due to low precipitation, as well as governmental policies restricting water

usage, which affects the agricultural production and their profits (Merrey et al., 2009).

Most famers in South Africa rely on farm knowledge and experience when dealing with water
scarcity resulting from climatic changes based on the exposure to climate variability and
meteorological observations over time. In dealing with water scarcity, most of the commercial
farmers in South Africa have used shifting crop plantation dates to increase their adaptive
capacity in recent years. For example, maize and beans have been planted in September and
October over the years. However, as part of implementing the planting date shifting
mechanism, these crops are being planted in November (Botha & Walker, 2013). The farmers in
South Africa strongly believe that the long-term effects of climate change have been viewed
through a short-term lens by the Government and this affects their adaptive capacity and

increases their vulnerability to climate change (Botha & Walker, 2013).

In order to assess adaptive capacity and understand the internal dimension of vulnerability, one

must examine the livelihood assets available to, and used by, farmers with the aim of increasing
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their adaptive capacity. These assets are investigated under the Sustainability Livelihood
Framework (SLF) which forms the research framework of this study. The adaptive capacity of a
system depends mainly on how an individual can access these assets. The ability of people to
properly organise socially is influenced by financial status, and financial status in turn is
influenced by human capital, natural and physical capital (Smith & Pilifosova, 2003). An
examination of these on-farm and off-farm threats and stressors assists in exploring the

external side of vulnerability in this study area.

The SLF consists mainly of the traditional five forms of assets: natural, social, human, financial

and physical.

a. Natural capital is the natural resources farmers get that they use for agricultural
activities. The resources that are available show the characteristics of the local resource
base and the extent to which the farmer can gain access. The access and availability of
technology that makes use of the resources possible, is also important (Morse &
McNamara, 2013).

b. Social capital which includes a range of networks, contacts, membership of groups and
organisations which the farmers belong to, as well as relationships of trust regarding
wider institutions that are needed in agricultural operations. These strategies and
activities can be determined in terms of access to markets, credit availability,
government services, and other production-aid situations.

c. Human capital includes skills, labour, knowledge (to a limited extent), good health and
the ability to do vigorous work. This includes both the quantity and the quality of human
resources within the agricultural environment. It includes knowledge and skills from
both formal education and experience within non-formal education sectors (Morse &
McNamara, 2013).

d. Physical capital assets include basic infrastructure such as transport, buildings, water

management, energy, communication, and productive capital (tools, machinery etc.).
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This also includes what farmers own and what they have access to; for example, roads,
irrigation and telephone networks. These may be provided by Government or by the
private sector (Morse & McNamara, 2013).

e. Financial capital is the financial resources available to farmers. These may be savings,
credit supplies, monetary aid and grants, insurance or other Government assistance.
These provide farmers with different livelihood options including finances for
investment in new productive assets for responding to the effects of shocks, such as
recovering and reconstructing farms and agricultural strategies (Morse & McNamara,

2013).

These livelihood assets indicate how livelihood strategies work; however, some assets are more
important than others at different times and in different situations. They can be used against
each other and substituted, or they can also be capitalised to generate future resources. The
adaptive capacity of a system depends mainly on how an individual can access these assets. The
ability of people to properly organise socially is influenced by financial status. Assets are also
affected by both political and economic policies, as well as institutions and processes. Limited
access will restrict the use of these assets and result in restricting the adaptive capacity of

communities (Morse & McNamara, 2013).

Limited information is available on climate change and its impact on farming in the Free State
Province. Also, responses to future climatic change is expected to affect farming in a number of
ways. The agricultural phenology is expected to change which will bring with it varying effects
on productivity. An eventual yield reduction will affect breeding programmes, crop yields and

the industry as a whole (Nayamuth et al., 2002).

Insects, pests and diseases are expected to thrive as the ecological balance is disrupted with the
change in climate (Nayamuth et al., 2002). Insects may colonise new areas and new species
could move into sugarcane and other crops’ growing areas. Disease boundaries could shift, and

diseases may develop as the climate becomes more favorable towards these threats. A number
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of weed species will benefit from carbon dioxide fertilization, completing their cycle more
rapidly. The distribution and weed mix could change, affecting chemical control on crops
(Nayamuth et al., 2002). Land suitability may change resulting in the shift of sugarcane areas
thus competing with other crops for appropriate arable land and growing areas. Land use
changes will have to be analysed in relation to the proximity of mills, infrastructure and the
surrounding communities. A deterioration of sugarcane quality will potentially reduce milling
efficiencies and the cost of production and evolution in the world market agricultural prices
could play on the variability of the industry (Nayamuth et al., 2002). A decrease in crop yield
will need to be countered by mass irrigation, the growing of drought resistant varieties, and a
change in crop cycles. Some negative effects of climate change may be countered by a rise in

atmospheric carbon dioxide, which is essential for plant growth.

It must again be emphasised that the focus of this dissertation is on the adaptive capacity of
farmers and the role that the National Water Act plays. The next chapter examines elements or
concepts embedded in the National Water Act, therefore discussion concerning the National

Water Act and adaptation to climate change is the thrust of this research project.
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CHAPTER 3

LEGISLATURE AND POLICY ANALYSIS

3.1 INTRODUCTION

The National Water Act (NWA) of 1956 is one of the Acts that plays a huge role in regulating
and managing the water sector. Its aim is to ensure sustainable water use in the country,
reducing of pollution, and equal distribution of water resources. However, the Act may affect
the adaptive capacity of commercial farmers; in particular, adapting to water shortages. The
increasing demand for water resources around the country, and pressure from the cost of
ensuring the effective use of the water resources, has increased the insecurity of consumers.
That is why the sustainable use of our water resources is very important. This can be possible
only with the astute implementation of legislation and policies in the both the agricultural and
water conservation sectors. One of the management strategies is the effective and efficient
implementation of the National Water Act 38 of 1998. This chapter will analyses the National
Water Act 39 of 1998 by examining the historical background of the Act, providing an overview
of the Act as well as interrogating the implementation of the strategies and policies in line with
the Act. Thereafter, case studies relating to the effects of the Water Act on commercial farmers

will be highlighted.
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3.2 LEGISLATIVE AND POLICY ANALYSIS

3.2.1 National Water Act (1956)
Environmental concerns are growing both internationally as well as nationally. This resulted in

the inclusion of environmental issues in major global planning decisions. Environmental
concerns are not modern concerns but began in the early 1800s (Fuggle & Rabie, 1999).
However, most of the important events took place between 1950s and 1980s. This was the
period that saw the formulation of the current Water Act. The formulation of the NWA in 1956

was as a result of growing governmental concerns regarding the increase in water pollution.

Water pollution at that time was caused by high levels of industrialization linked to increased
levels of pollution (industrial waste), which began after the Second World War. In 1956 the
NWA 54 was introduced with the aim of reducing water pollution in the country (Fuggle &
Rabie, 1999). Water pollution reduction was not the only mandate of the Act, but it also
ensured conservation and sustainable water use in the country. It is important to note that the
introduction of the Act did not replace the rights which had already existed, whereby water was

allocated among the owners of the land along the path in which the water moves.

During the days of apartheid, Black South Africans denied large land ownership and as a result
they could not access water. This resulted in a separation between “private water” and “public
water”. Private water was described as “all water which rises or falls naturally on any land, or
naturally drains, or is led onto one or more pieces of land which is subjected to separate
original grants, but not capable of common use for irrigation purposes” (Kidd, 2011:70). The
Act includes all surface water as well as groundwater. Public water was described as “any water
flowing or found in or derived from the bed of a public stream, whether visible or not” (Kidd,
2011:70). Public water could only be used for three purposes which are agricultural, urban and
industrial purposes. In the case of industrial use, the owner of the industry had to get

permission via a licence to use public water. Permission of use is granted by the Minister as
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stated in the Act, but in most cases the municipality was responsible for granting permission to

use public water for industrial purposes (Kidd, 2011).

3.2.2 Overview of the National Water Act 38 of 1998

The NWA is one of the most important areas of legislation. The Act is aimed at protecting,
managing and controlling the nation’s water resources while ensuring that using water
resources remains sustainable. Just like any other act, the NWA begins with the preparatory
statement or “permeable”, which states the reason for the necessity of the Act which is divided
into 17 chapters, with the first chapter providing definitions and interpretations of the Act
including the explanations of the core principles of the Act which are sustainability, equality and

efficiency.

The main purpose of the Act was to control water usage in a sustainable and manageable
manner. This ensures that water resources are used in an equitable manner so that everyone
can benefit from it. This chapter goes on to elaborate on who is responsible for the control of
water resources - the “public trustee” or the Minister who is responsible in executing all tasks
(with delegation) as far as the Act is concerned. Chapters two to six (NWA) describe how the
water resource will be used, protected and managed with reference to the purposes which are

dealt with in the first chapter of the Act.

Chapter two focuses on the water management strategies, which is one of the main purposes
of the Act. This chapter is divided into two parts with the first part discussing the national water
resource strategy which provides ways for managing our water resources over the period of 20
years; hence it includes strategies, plans, guidelines and procedures under the guidance of the
Minister. In addition, it encompasses institutional arrangements, which are related to the
protection, use, development, management and control of the water resource within the
framework of the existing policy. The chapter also explains in detail how the national water
resource strategy is formed, as well as the procedure to follow before establishing the
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strategies. The second part of the chapter deals with catchment management strategies on
how to manage the catchment, principles of managing and allocation of water in the
catchment, as well as cooperation between all relevant parties in the catchment area. The
contents of the strategy, as well as the Minister’s responsibilities which give clarity on

catchment strategies, are highlighted in this chapter.

Chapter three deals with the protection of our water resources. It is divided into five parts:
classification systems for water resources, classification of water resources, resource quality
objectives, reserves, and pollution prevention and emergencies. Parts 1, 2 and 3 focus more on
the protection of our water resources in relation to the national water resource strategy as well
as the catchment management strategies. The guidelines and procedures of classifying water
systems in the country is examined in the first part of the chapter. The second part deals with
determining the quality objectives of these classes of water. The third part focuses on
determining the reserves of these classes (reserves for basic human needs and reserves for

ecological needs).

The determination of human needs reserves focuses on the important aspects of drinking water
and water for human needs (such as for cleaning). Ecological reserves focus on the preservation
of aquatic environments. Part four of the chapter focuses on how to prevent pollution of our
water resources on both private and public water resources. It provides measures to prevent
pollution and binds the catchment management agency as the responsible party. This means
that the catchment management agency is responsible for cleaning up pollution and recovering

the cost from the party or person(s) responsible for the pollution.

Lastly, the chapter ends with part 5 which focuses on pollution that may result during
emergency incidents; for example, spilling of harmful chemicals or substances which may result

in the pollution of drainage systems. This part of the Act provides measures of controlling
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emergency incidents, as well as binding the person or party responsible for the incident who is

liable for the remediation.

Chapter 4 deals with the general use of water resources in the country and is divided into 10
parts. Parts 1, 2 and 3 of the Act deals with general principles of water use which covers topics
such as permissible water use, licensing of ground water and regulations concerning water use.
Also, included are considerations and conditions of issuing of licences, control of existing lawful
water use, and verification of existing water use — all topics covered in part 2. The remaining
parts of the chapter cover institutional related topics such as applications for water licence use,
general authorisation to water resource use, renewal of licences as well as punishment if the
person transgresses the rules. These parts set the scene for chapter 5 and 6 which focus mostly

on the institutional arrangements.

Chapter 5 focuses on paying for our water usage, and how water pricing is set out by the
Government, as well as the pricing strategy. The main aim of the water pricing strategy is to be
able to fund water management, and developments that improve water provision in terms of
building new and better infrastructure. This is done with the aim to provide equal distribution
of water resources. The strategy’s priority is to minimise the wasting of the water and reduce

the pressure on the resource.

Chapter 6 give a description of the powers of the Minister and Director-General. Further, it

gives a list of regulations and powers in relation to catchment management agencies.

Chapters 7 to 10 focus more on institutional arrangements, which are all the plans and systems
put in place to manage the use of the water resources. Chapter 7 deals with the management
of catchment management agencies, explaining the powers of catchment management
agencies, as well as a general description of the board of the catchment management agencies.

Similar to the catchment management agencies are Water Use Associations (WUAs) which are
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discussed in chapter 8. These are associations which are established to work together with the
Government in order to promote sustainable water use. The purpose of these organisations is
to protect other water resources, promote sustainable use of the water resource, and prevent

unlawful use of water.

Also, included in water management bodies are advisory committees which are formed by the
Minister, whereby the Minister can delegate certain tasks to be done by them. The
establishment of the advisory committee as well as regulations governing the advisory
committee is discussed in chapter 9 of the Act. Additionally, the country has to implement
international agreements due to water resources being shared with neighbouring countries.
The Minister establishes bodies that will implement these agreements - the establishment of

these bodies is discussed under chapter 10 of the Act.

Chapters 11 to 13 shift focus towards issues regarding infrastructure and land. Chapter 11 looks
at the water resources of the Government where the Minister has the power to make changes
to public water systems concerning all constructions, alterations and control of dams. It
highlights the regulations which the Minister must adhere to before starting constructions, such
as preparing an EIA and publishing details of plans in the Government Gazette, to name a few.
It also allows the Minister to access funds from the Government accumulated through water

charges in terms of chapter 5 of the Act.

Chapter 12 of the Act focuses on the safety of dams, ensuring that no harm comes to the
people. First, it provides the definitions of a few terms such as “dam with safety risk” which
means any dam that contains more than 50 000 cubic metres of water. The chapter also
provides the measures which are used to manage and control the safety of dams. The dam with
safety risks should be registered according to section 120 (l) of the Act. This section provides all
the procedures that one can follow in registering the dam. Before the dam can be registered (as

the dam) with safety risks, is has to be declared as such and meet the criteria for this
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categorisation first. The factors which need to be considered in order to declare the dam a
safety risk are discussed in section 121 of the Act. Some dam owners can be exempted and in
such a case, the Minister must provide an exemption letter based on conditions determined by
the Minister. The Minister is allowed to withdraw the exemption due to conditions (e.g.

transgression of the rules) determined by the Minister.

Chapter 13 of the Act shifts from infrastructure issues to land issues by looking at access to land
as well as rights over land. It gives the Minister power to appoint people who are authorised to
perform tasks indicated by section 125 of the Act. The authorised people have power to enter
any property with the aim of completing a task given by the Minister as required by the Act.
Amongst the tasks that may be carried out, is cleaning and repairing any waterworks which fall
under Government jurisdiction. They are also permitted by the Act to build or erect any
structure that can monitor and provide useful information about the water resource. Chapter
13 also provides rights which one can exert over the landowner called “servitudes”. These
rights allow the servitudes to function within the Act in order to protect our water resources to

promote the sustainability of our water resources.

Data collected by authorised people who are appointed by the Minister needs to be recorded,
assessed and monitored. This is discussed in chapter 14 of the Act which deals with the safety,
monitoring and assessing of all collected information. This gives the Minister powers to
establish the National Monitoring System (NMS) focusing on the assessing and monitoring of
the quality of the water resource, uses of the water resource, and conditions that can influence
water resource management, amongst others. The guidelines in this chapter compels the
Minister to consult with other State organs and other water management institutions when

establishing the NMS.

Chapter 15 deals with the establishment of bodies that will deal with all the appeals, disputes,

resolutions, offences and other general queries. Also, the chapter outlines the tasks of these
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bodies and outlines the procedure in terms of the various Sections dealing with the appeal
process. After the appeals have been considered, the decisions can be taken by the body.
Thereafter, it can be taken to court if the other party is not satisfied. After all these steps, the
mediation process can start. Before the appeal can be heard the person needs to be charged
first, but there should be a serious offence that the particular person is alleged to have
committed. Section 151 in Chapter 16 of the Act provides the list of offences that should not be
broken regarding the use of our water resources. Sections 153 and 154 deal with compensation
in case of damages or injuries to an employee or any other person who has suffered trauma at
the Government facility. The last chapter of the Act deals with the general provisions which are
important but are not well-suited for other chapters. Such provisions include limitations to
liability which exonerates the State or any person for any damages caused by person(s) in the

act of carrying out duties of the Act.

3.3 COMMERCIAL FARMERS AND THE NATIONAL WATER ACT: CASE STUDIES

After highlighting the sections of the National Water Act, the focus now shifts to how the Act
currently influences commercial farming in South Africa. Although the National Water Act
directly aims at redressing the water distribution fairly and in context of the water source,
inequities in access to water still exist. This has been linked to the lack of correct
implementation of the Act and its policies by the authorities (Woodhouse, 2012).

Case Study 1

One of the critical examples is the installation of water meters along the Komati River in the
Komati Catchment area. The famers along this river received huge fines for extracting water
from the river and they raised concerns through the Farmers’ Institution (Woodhouse, 2012).
The institution investigated the matter and the outcome was that most farmers in the area
displayed a lack of understanding of the Act. The challenge was that farmers had no access to
simplified (reader-friendly) materials which will enable them to understand the Act and operate
within the regulations. It was also found that key institutional organisations were mandated to

set up capacity-building initiatives in the area; however, meetings with the farmers were never

47



arranged. The Farmers’ Institution wrote to the Ministry of Water Affairs stating the lack of
understanding amongst the farmers when it came to the National Act and its implementation
(Woodhouse, 2012). The Institution highlighted in a report to the authorities that the Act does
not separate regulations and enforcement issues, which makes it tricky for them to also explain
it to the farmers. The report also raised the issue of water use versus water resource
management and protection as the challenging issue that the famers battle with (Woodhouse,
2012). The control and issuing of water-use licences, effective planning, pricing and
implementation regulations of the water use licenses were amongst the key issues raised by
the report (Woodhouse, 2012). The Ministry of Water Affairs noted the concerns raised by the
farmers and agreed to meet with the institution to address these issues. This provides evidence
for grounds to look at the holistic role that the National Water Act plays in the adaptive
capacity of commercial farmers in South Africa. The South African National Water Act 36 of
1998, like any other law in the country, is not simple or straightforward. There is still a high
degree of uncertainty amongst water users, especially concerning the understanding of their
rights to accessing water.

Case study 2

Farmers were convicted for extracting water for irrigation from Lomate River. The farmers were
convicted on charges of fraud and theft by the State, and this case exposed various
contradictions in the National Water Act 36 of 1998. The State argued that the farmers were
taking water from restricted sources. Although they got convicted, the farmers argued that they
were not aware of the contradictions to the National Water Act (JPC Mostert SNR and others

versus The State, 2013).

This case study refers to Chapter 4 of the Act, highlighted in the previous section which deals
with the general use of water resource in the country. This chapter focuses on the general
principles of water use, which covers topics such as permissible water use, licensing of ground
water and regulations of water use. The lack of understanding (and clarity) in this chapter by

farmers along the Lomate River, resulted in them transgressing, and extracting water from the
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restricted source according to the Act. This supports the concerns raised by farmers in the
Komati Catchment area where the lack of knowledge of the National Water Act by farmers,
affected the adaptive capacity of farmers in the area.

Case Study 3

The Mail and Guardian newspaper reported the case of Eerste River which runs down to the
town of Stellenbosch. The river has a very rich river base which supports gardening ventures
below the town. Farmers who own land next to this river did not have an adequate supply of
water for their gardening ventures. Although they did not have permits, they continued to
extract water from the river. This was the subject of several contested actions in the Water
Court and a commission of inquiry was set up. The State argued through the National Water Act
36 of 1998 that the Government had the absolute right to grant water usage provided one has
a permit where the water resource authority required one. Most farmers were forced to pay
fines and apply for Water Use Licences depending on the volume of water required (Mail and
Guardian, 2013).

Case Study 4

The Western Cape Province has experienced severe droughts over the recent years which
resulted in water restrictions in the province. Through the National Water Act, the City of Cape
Town Municipality noticed that most farmers were extracting and using water unlawfully. The
City of Cape Town in collaboration with the Department of Water and Sanitation, gave out
server compliance and enforcement fines to most farmers who was convicted of unlawful

water use (ENCA, 2018).

Case study 2 and case study 3 also display the lack of clear interpretation of the National Water Act
and how it should be debated at various points. The Act defines that water required to meet
basic human needs is guaranteed as a right and all other water uses by humans are divided into
priority categories as highlighted in previous section of the study (RSA, 1998a). However,
commercial farmers depend largely on the water resource for their livelihood, and it can

therefore be debated how water for subsistence farming should be included in the basic human
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needs (Peters, 2009). Large-scale water users such as commercial farmers, mining industries
and electricity companies receive water on economic grounds. As a result, the highly stratified
division of economic power along racial lines, and the status of the “previously disadvantaged”
to access water resources, negatively influence most of the commercial farmers, particularly in

the Fezile Dabi District Municipality (Peters, 2009).

Currently the Government focuses on the need to ‘balance’ equality between productivity and
profitability and it is cautious about large-scale re-allocations particularly to commercial
farmers. This approach is supported by the commercial farmers in the Fezile Dabi District
Municipality whose position is that commercial farmers invest capital and take financial risks to
produce food to feed the rural population (Peters, 2009). Additionally, the high illiteracy rates
in the District Municipality seriously hampers the involvement and participation of farmers
during meetings, despite the often “no show” of relevant institutions. Within the participation
process, the farmers are often erroneously categorised as one single interest group and
therefore represent the whole Farmers Institution. The farmers in the catchment area are faced
with the challenge that they are often expected to act on a communal basis in participation
processes while they are strongly divided amongst themselves. The underlying causes of the
difficulties for farmers to act collectively result in their inputs concerning policy issues having

little or no impact (Swatuk, 2008).

The Water Act provides equal opportunities for citizens to contest unequal access to water
resources through a bottom-up approach (Swatuk, 2008). However, farmers in the case studies
face various challenges that reduce their adaptive capacity to climate change. These can be
summarised as the institutional chaos that emanates out of a plural governance structure
which directly influences the executive power and the legitimacy of the various authorities
(Swatuk, 2008). This situation creates room for the study to look into other challenges
exacerbated by the National Water Act which affects the farmers’ adaptive capacity in the

Fezile Dabi District Municipality.
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CHAPTER 4

METHODOLOGY

4.1 INTRODUCTION

This chapter examines the data gathered from the primary and secondary research sources
relevant to this study. It also examines the ethical considerations observed during the study, in
addition to interrogating the main threats and stressors in relation to the coping and adaptation

skills of commercial farmers in the Fezile Dabi District Municipality.

Both qualitative and quantitative methods were used in this study in an attempt to establish a
link between commercial farmers’ adaptive capacity and climate change in relation to the
National Water Act in dealing with the impact of adverse climatic conditions. The primary data
collection used both qualitative as well as quantitative measures. Thereafter, secondary data
was obtained from primary sources which had already been collected (e.g. Statistics SA in the

case of climatic data).

4.2 DATA SOURCES

The following data sources were required:

Primary data
1. Qualitative data from interviews with farmers
2. Literature regarding the National Water Act

3. Personal observations

Secondary data
1. Statistical data on climate change

2. Transcripts of previous interviews from the Provincial Literature Library
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4.3 SAMPLE SELECTION TECHNIQUES

There are two types of techniques for selecting a sample. The first is probability sampling which
refers to techniques such as simple random, systematic, stratified and cluster sampling. This
ensures that every member of the community has a known probability of being selected as part
of the sample set (Alvi, 2016). In the case of this study, resource constraint dictated the use of
probability sampling. Respondents were approached (randomly) and asked if they were willing

to participate in the study (Alvi, 2016).

Next, testing of the pilot questionnaire was undertaken with key individuals. The purpose of the
pilot questionnaire was to ascertain whether the time it would take to fill out the questionnaire
and its length were appropriate. Further, testing was done to see whether it was
understandable, free from bias, and that it was able to elicit all the information to answer the
research questions effectively. The pilot survey tested the methodology and checked that the

guestionnaire tool was working correctly (Mathers, Fox & Hunn, 2009).

Semi-structured interviews were also undertaken with some key individuals at this stage in
order to fine-tune the methodology and research design. These interviews were mainly
undertaken with institutions and extension officers who knew the area, the agricultural sector
and the farmers, as well as being familiar with climate change assessments. Fifty (50) farmers
were randomly selected for the semi-formal interviews, including one local government official
in each local municipality. A standard questionnaire was issued to the sample of farmers
(Appendix A). Also, personal (face-to-face) interviews with a sub-sample of farmers, using a
semi-formal interview approach was conducted. Appointments with the local government
officers were made to secure formal interview sessions (Appendix B) regarding the National

Water Act.

The questionnaires were set up and guided by the primary aim and with the main objectives of

this research study. Personal observations were also noted and included in the data that was
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later analysed. Secondary data was collected from the IPCC 2014 and Agriwiz Agricultural
economics data reports, which outlines the extent and implications of climate change in the
municipality and the cost, including the amount of water required for agricultural purposes in
the area. Local data was requested from Statistics SA which assisted in giving the local
perspective of climate changes. Old transcripts from previous interviews were also requested

from the Provincial Literature Library.

With the information gathered, the methodology and research design were reviewed. Some
elements of the research design needed to be adjusted, particularly some of the questions in
the questionnaire and the semi-structured interviews. A number of questions needed to be
rephrased as they were ambiguous and misunderstood because the context was not clarified. A
further literature review was also done to pick up on some of the adaptation and climate
elements raised by the key participants in the semi-structured interviews and (to some extent)
the questionnaires. An initial analysis was done of the primary data gathered in the field.
Additional key informants were identified through the analysis of the information gathered and
from the redesign of the research framework (Mathers et al., 2009). Additional questions were
added to the pilot questionnaire in order to gather information that is more detailed on assets
and the farmers’ access to these assets, in addition to identifying the institutions and
Government processes that they interact with. This is directly in line with the elements of the
Sustainable Livelihood Framework (SLF) assessments, as well as relevant to answer the research

questions.

This forms the main body of the field research that was undertaken with farmers as key
informants, institutions and Government workers, extension officers and others involved in the
sugarcane industry. It took the form of questionnaires, semi-structured interviews, focus
groups, farm visits and walks. This research was undertaken using participatory research

techniques drawing on indigenous and local knowledge. Participatory research is essential in
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the context of the research paradigm because of the nature of the area, its vulnerability and

adaptation in line with the Suitability Livelihood Framework (Mathers et al., 2009).

4.3.1 Data Collection Techniques

There are many methods of participatory research. These can be used together and in different
contexts. Two of these methods are Rapid Rural Appraisal (RRA) and Participatory Rural
Appraisal (PRA). They are most appropriate for this research context and are complementary to
the Sustainable Livelihoods Framework and the enquiry into the vulnerability and adaptation
strategies of commercial farmers in the research area through a vulnerability assessment

(Bergold et al., 2012).

The RRA is an efficient and a cost-effective way of research by outsiders, particularly about
different agricultural systems as it highlights the significance and the relevance of knowledge
(particularly situational knowledge), as well as the importance of ensuring that one gets the big
things largely right as opposed to gathering sometimes deceptive statistical accuracy. Its main
techniques are reviewing of secondary data, direct observations, transect walks, participation in
activities, interviews with key informants, group interviews, workshops, mapping, documenting

biographies, local histories and case studies (Muller et al., 2010).

While the methodology is informal and constrained by time, it is nevertheless rigorous in its
design (Muller et al., 2010; Bergold et al., 2012). The PRA is useful in solving problems requiring
some spatial or temporal ordering of livelihoods and communities. It also assists in enhancing
rapport and limiting the interview role of the fieldworker (Bergold et al., 2012). However, one
must be careful of two important pitfalls when using RRA techniques: the first is statistical in
terms of non-representivity; the second is one that stems from a situation where information is
either intentionally or unintentionally distorted or incorrect (Muller et al., 2010). As far as
possible these pitfalls were avoided in this research by using multi-methods such as personal

involvement with the farmers, carefully structured questions during semi-structured interviews
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and focus groups, confidentiality guarantees and the use of both written and electronic
recording techniques to ensure that a true and fair representation of what people said during

interviews was given.

4.3.2 The Gathering and Use of Secondary Data

Secondary data plays an important role in guiding the geography of the topic and shows the
current understanding of various issues. Using the secondary data in a comparative context is
useful in understanding the spatial, historical and social differences and trends (Victor, 2017).

Secondary information was gathered from Government departments and local councils,
academic researchers, international and local NGOs, Government Gazettes, websites, historical
information from archives, and information from key informants. The strength of this form of
research is that it is often easily found and gathered when compared to primary data. Although
it provides contextual material, the data can be inflexible and often cannot be customised to
the study. The secondary data is used in conjunction with the primary data to assist in

validating and analysing the research results (Victor, 2017).

4.3.3 Interpretation of Data

The interpretation stage was to organise all the data that was gathered and begin with an
analysis of the data under the Sustainable Livelihoods Framework and concepts of adaptation
that underpin this work. Principles of political ecology and entitlement approaches were also
used to assess adaptive capacity. Further testing of results against secondary information was
done and conclusions and recommendations were drawn. The survey data was analysed only

for trends and not to define absolute values.

4.4 ETHICAL CONSIDERATIONS

In this study all individual participants were treated with fairness and respect. All the
participants were given pseudonyms to protect their identity unless the participant gave

consent that his/her identity can be revealed in the report. Based on the Data Protection Act of
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1998, if sensitive and discreet data is collected about the individual participants, that data will
be treated with confidentiality. Full disclosure of the nature of the study, its risks, benefits and
alternatives, were provided to the participating individuals. The selection of participating
individuals will be equitable and will not be biased on gender, race or any other nature of

classification.

Due to the nature of the study, no reciprocity will be offered to the participating individuals,
but once the study is concluded, all participants will be able to get access to the full report if
they require it. Should the participant require any additional information regarding the study,
all means will be provided if possible. During all interviews, semi-formal and formal, all
participants were provided with an opportunity to ask questions on issues that needed

clarification.
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CHAPTER 5

RESULTS AND DISCUSSION

5.1 INTRODUCTION

This chapter examines the data gathered from the primary and secondary research processes
undertaken in the study area. Data collected using tools and techniques described in the
preceding chapters were collated and analysed. It also examines the livelihood assets available
to, and used, by the farmers, as well as the enabling mechanisms used to cope and adapt to

climate change

5.2 COMMERCIAL FARMERS IN THE FEZILE DABI DISTRICT MUNICIPALITY

Fifty (50) famers were randomly selected from the Fezile Dabi District Municipality. All the 50
guestionnaires were completed and returned, although some questions were not answered
while some of the questions were answered in Afrikaans but later translated to English. The
reason that led to some of the questions not being answered was that some questions were
not applicable to certain farmers (e.g. questions on livestock management were only applicable
to livestock farmers and those practicing mixed farming, and not to crop farmers). The

following data was collected from the semi-formal interviews as well as from the questionnaire:

5.2.1.1 Gender

Out of the 50 farmers that participated, 43 of the farmers were males and only 7 females. The
semi-formal interviews revealed that most of the female farmers in the area have inherited the

farms from their deceased husbands.

5.2.1.2 Race

Based on the received questionnaires the following results were evident: Out of the 50
respondents, 39 % of farmers were white, 6% percent of farmers were Black/African while 2%

of them were Asian farmers (see Table 3).
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Table 3: Race distribution of farmers in the Fezile Dabi District Municipality (Source: Mhlomi)

Race of farmers in the area

Number
Asian 1
Black/African 3
European/white 46
Coloured 0

5.2.1.3 Age of farmers

Most of the farmers in the area are between 35-54 years old (Table 4). There was only one
farmer who was between the ages 18-24, and six farmers between the ages 25-34, while 11

farmers were between 55-74 years old.

Table 4: Age distribution of farmers in the Fezile Dabi District Municipality (Source: Mhlomi)

Age of farmers in the area

Number
18- 24 years 1
25-34 years 6
35-54 years 32
55-74 years 11
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5.2.1.4 Education of farmers
Based on the received questionnaires, the following results were also evident. Out of the 50

respondents, 56 % of farmers had tertiary education, 26% of farmers had secondary education

while 18% of farmers had only primary education (see Table 5).

Table 5: Distribution of farmers in terms of education in the Fezile Dabi District Municipality
(Source: Mhlomi)

Education of farmers in the area
Number

Primary 9

Secondary 13

Tertiary 28

5.2.1.5 Discussion on gender, race, age and education

The data reflected in the study shows that in the Fezile Dabi District Municipality, young men in
the area are more likely to participate in farming as compared to young women. Through the
semi-formal interviews, some older farmers in the area said they preferred their sons to take
over their farming activities rather than their daughters. This shows that the stereotype
behaviour of “farming is a career for males” is still dominant amongst the farmers in the area.
One reason that was discovered during the study, is that the majority of young females in the
area moved out to urban areas where there are few agricultural activities happening. This

reduces their interest in farming or agricultural activities.

Based on the questionnaires, most of the farmers in the area are middle-aged, and they have
tertiary level education. The majority of farmers with primary education are old-aged farmers.
The level of education can be positively associated with youth participation in farming, as well
as the rise in interest of agriculture as an occupation across different races, such as Asian and
Black. The area was previously dominated by white older farmers; however, the influx of

younger farmers of different races positively increased the level of education amongst farmers

59



in the area. Data supports the importance of education in the sector, as stated in the literature
review that illiteracy rates in the District Municipality seriously hamper the involvement and
participation of farmers during meetings; however, most farmers in the area are mostly
educated with tertiary qualifications (Swatuk, 2009). This means that understanding of key

concepts in the Act is not a major problem amongst the farmers in the area.

5.2.1.6 Years of Farming, Part-time versus full-time farmers

The study shows that out of the 50 respondents, 32 (64 %) farmers have been farming for over
30 years in the area. Most of the current farmers inherited the farms from one generation to
the other. The created inter-generational wealth has kept the farm in the hands of the same
family over the years. The other 18 (36%) farmers have been farming for not more than 30
years. This can result in different farming practices regarding the farmers with more experience
and farmers with less experience. This supports Botha’s and Walker’s (2013) observation that
most farmers in South Africa rely on farm knowledge and experience when dealing with water scarcity
resulting from climate change, and this is based on exposure to climate variability and meteorological
observations they made over time, and one farmer in the area said “you cant teach an old dog

new tricks”.

Many factors affect the years spent on farming in the area; one that stood out most was the
rural-urban migration. Also, the number of livestock and size of the farm affect migration levels
in the area. Most farms in the area are sold to the Government as a result of farmers
participating in the Land Reform Programme. After selling, most farmers in the area migrate to
urban areas, seeking urban salaried employment. The study also noted that all the farmers in

the area are full-time farmers residing on the farms.
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5.2.1.7 Core Problems Experienced by Farmers

There are a number of core problems experienced by farmers in the area:
Drought: This has been the biggest problem experienced by farmers in the Fezile Dabi
District Municipality. Drought has had a devastating effect on farmers, which resulted in
a depletion of natural grazing areas across most farms in the area of study. Most of the
farmers have resorted to forced slaughtering in order to reduce the number of their
livestock to a more manageable number during a drought season. High temperatures in
the area have affected pollination and this has resulted in the reduction of crop

production.

Floods: Due to climate change and the drought season in the area, less rainfall has been
experienced. However, not only does rainfall patterns affect farming. Also most of the
rain falls late in the season and high volumes of rain are experienced by farmers. This
results in flooding of the areas and a complete wipeout of the crops, thus reducing crop

production drastically.

Diseases and Pests: As a result of the current climatic conditions in the area, there has
been a gradual rise in pest and pathogen in the area. Although it has not been an
epidemic yet, the rise in “Rift Valley Fever” had largely affected the animals in Fezile
Dabi. Also, with high temperatures in the area there has been emerging pests in the
area such as Fall Armyworm, Maize Lethal Necroisis and Tuta absoluta. These pests

affect the crop production in the area resulting in a reduced capital gain for farmers.

These are amongst the core problems highlighted in the literature review section of the study.
Due to the disrupted ecological balance as a result of climate change, pests and diseases are
tolerated but controlled in the area. Colonisation of insects in the area is one the main
problems (Nayamuth et al., 2002). Periods of rapid warming with excessive mean annual

temperatures, were cited to be larger than the previous mean annual temperature with drier
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subtropical regions. This as has resulted in drought conditions and flash floods as being some of

the core problems experienced by farmers in the area (Niang et al., 2014).

5.2.2 Adaptive Strategies used by Farmers
5.2.2.1 Diversification

Reliance on a single type of crop and on a single farming technique has become a non-option
over the years. This is due to the continued impact of climate and external stressors, and it is
important that farmers, particularly small-scale growers, seek alternative sources of income to
supplement the income from the sugarcane crop. A number of farmers in the research area use
the livestock as an income source, to build houses with or assist their other businesses (basic

supply stores and other small business generally run by the community).

Crop production in the area is the extra income source used by farmers to make up for
shortages. Other farmers have opened eco-tourism businesses or have opened adventure trails
on their farms. Some have begun to run their own consultancies (engineering and farm
practices) or work for other businesses in nearby urban areas to supplement the farm income.
Zwane and Montmasson-Clair (2016) stated that perception and knowledge of farmers towards
climate change is very important as it allows farmers to develop strategies to adapt to climatic
changes. This strategy has been the most effective strategy amongst the farmers in the area as
it acts as a means of “one sector supports the other” type of relationship (Zwane &

Montmasson-Clair, 2016).

5.2.2.2 The use of crop-modelling

Crop-modelling access is largely through research departments such as ARC, facilitated by
extension officers and scientific departments within the agricultural sector. The Department of
Agriculture working together with SAWS through the land care programme, offers forecasts,
crop and climate modelling systems, yield and RV estimates, as well as early warning systems.

Information is available through websites, the Department of Agriculture’s extension officers
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and the SAWS website. A number of farmers who have access to the internet and cellular
phones, have regular updates through newsletters and visits from officials of the Department of
Agriculture (extension officers); hence, they are able to obtain yield and pricing estimates,
climate and crop prediction data, and information on crop varieties. This assists the farmers in

their financial and farm planning.

5.2.2.3 Seasonal forecast

Seasonal forecast is available to the farmers but are limited in their scope and not often used by
due to issues of accessibility and easy understanding of the forecasts. Some farmers have
access to these forecasts but did not indicate that they were of particular use to their day-to-

day activities.

This strategy, though somewhat limited in its current use, has assisted farmers (at every level)
with preparedness and early action to prevent further vulnerabilities. It has assisted with
financial and farm management plans, reducing risk of total crop damage and crop failure and
increasing yields (both in quantity and quality of the crop). It has also resulted in outcomes such
as improved resource management and sustainable resource use (particularly of natural
resources). This section also links to the fact that most farmers in South Africa rely on farm
knowledge and experience when dealing with water scarcity resulting from climate change

(Botha and Walker, 2013).

5.2.3 Farming Activities in Fezile Dabi District Municipality

Based on the information gleaned from completed questionnaires, the following results were
evident: out of the 50 respondents 32 % were livestock farmers, 24% were crop farmers while
21% practised mixed-farming (Table 6). The farmers in the area of study practise large-scale

commercial farming. This means that most of their production requires a lot of water.
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Table 6: Farming activities in the Fezile Dabi District Municipality (Source: Mhlomi, 2016)

Type of farming activity

Number of Farmers Percentage (%) of farmers
Livestock farming 16
Crop farming 12
Mixed farming 22
Total 50

The majority of farmers in the area practise mixed-farming (44%). The most practised
agricultural activity in the area is livestock farming (24%), which is mainly driven by the
availability of grazing land. The grazing capacity of Fezile Dabi District Municipality is estimated
at 91 332 hectares with most of the grazing capacity located around the Vaal River north of
Fezile Dabi District Municipality. The lowest practised agricultural activity is crop farming, which

became reduced significantly due to drought conditions in the area.

5.2.4 Main Water Sources for Farmers

As indicated previously, the main source of water for commercial farmers in the area is got
from 8 catchments. Results in table 6 show that farmers rely on different water sources in the
catchments. Most of the farmers in the area get their water from boreholes (72%), which show
that most of them are registered with the Department of Water Affairs. Some of these
boreholes are old and near to drying up. Eight percent (8%) of the farmers in the area draw
their water from the nearby rivers. The biggest problem facing these farmers who draw their
water from the rivers is the compliance with the legislated Act. Most of these farmers get fines
from the local water resource authority and this can affect them financially. About 20% of the

farmers in the area have constructed their own dams (Table 7).
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Table 7: Main sources of water for farmers in the Fezile Dabi District Municipality
(Source: Mhlomi)
Main Source of Water

Number of Farmers
Borehole 36
River 4
Ponds 0
Reservoir/Dam 10
Municipality 0
Total 50

5.2.5 Farmers’ Perceptions

5.2.5.1 Climate change

The importance of understanding farmers’ perceptions about drought is because it provides an
insight into the previous drought experiences, as well as a level of understanding and
awareness about climatic changes (Botha & Walker, 2013). Most farmers had at some point
experienced a climate change event. They classified drought and flooding as one of the worst
climate change events that at least one farmer has experienced in the area. Only a few of the
farmers claimed they have never experienced drought; this can be attributed to the fact that

they are new farmers.

The prolonged drought conditions in the area had been the key observation by farmers. They
perceive drought as a result of climate change (Botha & Walker, 2013). One of the farmers in
the area mentioned that over the 30 years he has been farming in the area, he has never
experienced a drought season that is as severe as the recent one. Farmers in the area are aware
that climatic conditions in the area are changing, and they also need to adapt to this ongoing
phenomenon (Botha & Walker, 2013). There are attempts made by farmers (who have
experienced adverse climatic conditions) such as crop rotation, diversification and use of Early

Warning Systems, to reduce the climate change effects on their farms. This shows that there
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are adaptive mechanisms used by farmers to ensure sustainability during periods of water and
grass shortages (Botha & Walker, 2013). Out of the livestock or mixed-farming farmers
interviewed, 40 % provided supplementary feeds for their livestock during normal times; 60 %
did not supply their animals with supplements. Although these farmers have no understanding
or never experienced drought before, they had put measures in place to combat this

phenomenon.

5.2.5.2 National Water Act and climate change adaptation strategies

The perception of and response to climate change is mainly based on experience and
knowledge of farmers which they have, and much of this knowledge is based on firsthand
experiences of how climate impacts farming practices. During the research, farmers were
interviewed individually and some together in a focus group. A group of emerging farmers who
are mostly young, understood and had knowledge of the National Water Act. However, the
older farmers showed little understanding of the National Water Act. Perception and
knowledge of farmers towards climate change has been displayed as being very important as it
allows farmers to develop strategies to adapt to climatic changes (Zwane & Montmasson-Clair,
2016). Based on the farmers’ narratives, the burden of challenges experienced by the farmers
are mainly exacerbated by the constantly changing and amending of the Act. Furthermore, the
farmers explained that adaptive strategies adopted in response to climate change challenges
are mostly “contradictory” to the Act - rather than being helpful, the Act ironically affects

potential future strategies.

The section is broken down further into some of the experience’s farmers have regarding the
National Water Act and climate change adaptation. Some of the farmers highlighted that some
of them located upriver have increased river water abstraction (for irrigation), resulting in less
water for farmers living downstream. The farmers also raised the point that although the Act
makes provision for the volume of water to be abstracted, the location of abstraction in not
considered in the Act.
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Some of the farmers in the area aim to expand their farms, however this will require increased

irrigation. Due the ongoing climate change, this option is said to be restricted due to limited
river water supply as a result of the water restrictions detailed in the Act. Authorisations for
increased storage capacity is also said to be difficult to acquire. They suggested that the only
option available after increasing storage capacity would be to implement additional water
conservation methods and different irrigation techniques, which at the moment is difficult as a

result of the restrictions placed by the National Water Act.

The farmers in the area found that the water extracted from boreholes is very salty and
therefore unusable in some areas. Dryland farming is practised on their farms and therefore
droughts are said to have a significant impact on production than they do on irrigated farms.
The lack of water has resulted in the need for higher input costs and additional dam building for
increased rainwater storage, although this is restricted by the local government department.
The farmers also experienced issues with limited availability of adequate labour in the area,
which they suggest is because of increased urbanisation (e.g. fewer people in rural areas willing
to become farmworkers, as well as decreased opportunities due to there being a decreasing

number of labour-intensive jobs).

5.3 LIVELIHOOD ASSET MANAGEMENT

When assessing adaptive capacity and understanding its dimensions outlined in the previous
chapters, we must examine the livelihood assets available to, and used by, the farmers and the
role of the National Water Act - its policies and strategies. These assets are investigated under
the Sustainable Livelihood Framework (also outlined in the previous chapters) which informs
the research framework of this study. This section also examines stressors acting upon some of
the livelihoods of these farmers which constrains the use of these assets, in relation to the role

of the National Water Act pertaining to each asset available to the farmers.
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5.3.1 Physical Assets

In the study area the assets available to farmers include transport systems and infrastructure
such as tractors, trucks and trailers, cars, and access to public transport (for employees). It also
includes buildings and water management systems such as dams (Figure 10). A lack of basic
production capital (mentioned under financial assets) makes the purchase of equipment and
machinery difficult and this is compounded by the purchase tax on various items which restricts
buying (Getibouo et al., 2010). Furthermore, there are several basic infrastructural concerns
such as poor road maintenance in a number of areas which makes transport of agricultural
products difficult, issues of poverty and food security, and access to basic services (water,

electricity and sanitation) which continue to be of concern to farmers.

Figure 10: Showing one of the dams used by farmers in the Fezile Dabi District Municipality
(Source: Mhlomi)

One of the main concerns is the rise in fuel prices over the years due to a number of political

and economic factors acting out in the global markets. The increase in the fuel price has meant
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an increase in the cost of products. However, the increased cost of delivering the harvested

agricultural products to the mill often outweighs the return.

The lack of capital and physical assets that these farmers experience force them to rely on the
services of contractors to provide them with ways of increasing production with the little water
available, due to them avoiding building dams. Some of the contractors charge high prices
because they know the farmers have little experience concerning the going rate for their
services. Some of the older farmers in the areas also rely on contractors to drill boreholes -
some use the same contractors to interpret the Act for them. However, most of the
contractor’s job is to drill the boreholes. Also these contractors often misinterpret the Act

which results in the farm owners transgressing by-laws unknowingly.

It is sometimes necessary to build dams for water provision; however, there are regulations in
place by the National Waters Act concerning this. This becomes a problem especially for the
older farmers due to their lack of understanding of the National Water Act. This tends to affect
them after building the dams on their properties. Another problem that is faced by farmers in
the area is the issuing of water-use licences. In some cases, less water is allocated than was
previously used as a result of water restrictions. The main reason for this is usually a shortage of
water in the area arising from the impact of droughts. This eventually has a huge impact on the
farm’s value and in turn this has serious negative financial consequences for the farmers.
Section 21 of the National Water Act makes provision for 11 categories of water use, of which
some of the water uses are directly applicable to the farmer. One of the water use categories
that mainly pertains to farmers in the area is taking water from the source. The Act highlights
the actual water capacity in cubic metres per annum that the farmer can draw from the river
source and for storage. Due to climate change in the area farmers find themselves storing more
than the regulated amount of water, as a result of water restrictions in the areas. Nutrient

deficiencies in the soil and grazing land following a drought tend to increase the need for
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fertilizers and other supplementary livestock feed (Figure 11) particularly for the farmers who

are engaged in mixed-farming.

Figure 11: Showing one of the supplementary feed areas used by farmers in the Fezile Dabi District
Municipality (Source: Mhlomi)

5.3.2 Social Assets

Social assets are the social resources that the farmers use to sustain their livelihoods and
include the informal social networks formed within communities, farmers groups and
associations, as well as agricultural associations. Farmers in the area organise farm visits and
networking sessions. These farm visits happen monthly and give neighbouring farmers a chance
to see some of the activities happening on each other’s farm. These are learning, as well as
problem-solving opportunities for the group. These visits are also used as a support system for
farmers in the area and as an opportunity for social gatherings. Family members and
neighbours are also valuable social assets available to the farm, particularly to the small-scale
farmers who live within close proximity of each other and within extended households.

Community policing forums and farm-watch programmes have been run in the past and some
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still operate within this area to assist in mitigating threats of crime and violence. Because of
past political divisions and the scarce natural resources in some areas, there is mistrust in some
farming communities. Farmers are seen to be less interested in getting involved in cooperatives
and formal farm groups. This has led to weakened formal organisations, difficulties with
internal politics, and a breakdown in collective social and economic activities. This breakdown
in unity has also weakened social assets and weakened the adaptive capacity of commercial

farmers in the area.

5.3.3 Financial Assets

The financial assets available to farmers include loans from banks and agricultural
organisations, grants from the Department of Agriculture, money earned from other economic
activities such as small consultancy businesses or profits from product sales and interest from
investments or saving schemes. However, the financial impact on commercial farmers is
particularly a problem for the emerging farmers, simply because experienced farmers are
generally financially stable. Once emerging farmers have acquired the land and it is paid for, the
farmer still needs working capital to run operations on the farm. Financial institutions insist on
security and financial statements. Many emerging farmers do not have these and are denied
access to loans and overdrafts due their scale and experience in the commercial farming sector.
Off-farm economic and political threats such as land reform threats affect profits, input costs
and the ability of farmers to sustain their livelihoods and agricultural production, thereby

reducing their resilience and increasing vulnerability (Free State Legislature, 2013).

Political policies and legislation also play a huge role. Land reform threats can affect profits,
input costs and the ability of farmers to sustain their livelihoods and agricultural production.
Therefore, this reduces their adaptive capacity resulting in increasing vulnerability to the effects
of climate change. A number of the aforementioned factors may not directly impact on the day-
to-day lives of the farmers but they do affect their financial bottom line, their profits, and their

means of production. They have an impact but cannot be directly managed. These types of
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impacts are detached from the context physically but have a cascading effect on the farmers.
They have a severe impact and are controlled by external forces making it difficult to manage.

The withdrawal of most government subsidies also added to the huge financial burden on the
emerging farmers as they now had to face all the financial stress without subsidies. Another
stress on the financial assets of farmers is the paying of fines as a result of transgressing the
law. Most of the farmers do not understand legislation therefore they find themselves having

to pay fines, which also adds stress regarding their financial assets.

5.3.4 Natural Assets

This refers to the natural resources that are useful for sustaining the livelihoods of the farmers
and is closely linked to the ecological dimensions of vulnerability. Types of natural assets
include land, water and the natural fauna and flora of the area, which can be negatively
affected by natural devastations such as flooding and droughts. The farmers in this area
undertake dry and wet land agricultural activity with irrigation mainly done during times of
dryness and heat-stressed periods (Moetetsi & Walker, 2012). The most important natural

assets in this area are crops and livestock (Figure 12).
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Figure 12: Showing one of the natural assets (crops) used by farmers in the
Fezile Dabi District Municipality (Source: Mhlomi)

The main biophysical stress that acts on the system, increasing vulnerability and affecting
natural assets, is that of climate change and climate variability with its concomitant risks.
Climate change and variability affect all aspects of farmers’ livelihood systems - political, social,

economic, and biophysical - (Morse & McNamara, 2013).

The element of risk associated with climate change and climate variability was identified as a
perceived threat by the farmers and was placed at the top of the list of threats. Climate
variability affects a number of elements of the farming system in this area. This effect is not
only felt through a decrease in yield but also through a number of related and cascading
impacts (Moeletsi, 2010). Periods of climate variability such as drought, flooding, frost episodes
and periods of high temperatures, affect inputs and operational costs, livelihoods assets and
farm management practices. Soil and crop nutrition have been seen to suffer during periods of

climate stress and, in some cases, require technology and information transfers on climate
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predictions, yield predictions, varieties, harvesting times, and best practice operations on the

farms (Moeletsi, 2010).

The farmers pointed out that drought has the biggest negative impact on them. Drought
conditions contribute to difficult economic conditions that caused the abandonment of
cultivating some of the crops (e.g. sugar cane) due to the deterioration of cane quality and stalk
mortality. Farmers who lost their crops as a result of drought could not plant new crops for the
new season. This was exacerbated by debts that had accumulated with the need for more
inputs to manage the drought situation. The expense of replanting, higher input costs and a

drop in crop quality resulted in debt levels rising even further.

Another major concern that influences the soil crop nutrition is that of access to water. The
National Water Act has made it difficult for some large- and medium-scale farmers to store
water and register their water usage (water licence) on their farms. Some of the farmers
started to break down dams and reservoirs in order to avoid having to pay the tariffs for the
storage of the water on their farms. Most of the crops produced in the area require a lot of
water for production; however, some farmers in the area have switched to dryland farming due
to these restrictions (Vos, 2006). The National Water Act aims at ensuring compliance with
registered water use via licensing. However, the process of issuing licences to water users is
seen a serious challenge. The study found that the Government aimed specifically at removing
the backlog in water use licences, as some licence applications had been with the Department
for up to eight years without being finalised. Furthermore, the system of registering water use
across the country is not up-to-date and reflects incorrect water use figures. Resulting in
significant billing and revenue collection challenges and difficulties in ensuring compliance with

registered water use.

5.3.5 Human Assets

Human assets include available and skilled labour. Human assets were investigated at farm

level and this revealed that there are a number of human assets available to the farmers in the
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research area. Within households themselves, there are a number of people who are able to
help with the farm operations (Smalley, 2013). However, farmers are aware of the health of the
employees, including gender issues around work allocation. Farmers do employ a number of
skilled (Figure 13) and unskilled laborers on a part- and fulltime basis who receive advice from

advisors, sales representatives, extension officers, and technicians.

Farm labourers are an important asset for the farmers, but numerous stressors may lead to
challenging circumstances. Labour shortage is a prime risk and the main challenge to farmers in
the area. Those with a higher level of education are leaving rural areas for work in the urban
areas. Concerns were raised during interviews by farmers in the area regarding the shortage of
workers who are willing to work on the farm. New labour legislation based on minimum wage
standards has been another challenge for farmers and has complicated the employment of
labourers. It has resulted in reducing the number of people employed and thus finding ways of
mechanising processes are being looked at. The traditional system that was in place for

payment to farm workers is now not compatible with minimum wage standards.
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Figure 13: An example of one of the skilled workers working on a water storage system in one of the
farms in the Fezile Dabi District Municipality (Source: Mhlomi)

5.4 DATA COLLECTED FROM THE RELEVANT AUTHORITY

The focus now will be shifted to the relevant authorities in the Fezile Dabi District Municipality.
The Free State Department of Agriculture and Rural Development, the Free State Agricultural
Research Council, as well as the Department of Water and Sanitation, were chosen to be
included in the focus group discussions for this study. The relevant authority plays a critical role
concerning the adaptation to climate change by farmers because it provides institutional
arrangements (Swatuk, 2008), which formalise and determine the access to water resources
that will allow the farmers to improve the adaptive capacity to climate change. This section will

look into these institutional arrangements.

5.4.1 Climate Change Plan/Strategy
There is evidence of localised and national climatic changes over the recent years, reported by
the Intergovernmental Panel on Climate Change (IPCC). Through the analysis done by IPCC,

SAWS and ARC, these climatic changes have been generally based on the key vulnerability in
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the biophysical, economic and social sectors (Table 8). Based on the observations, the
Government has responded to climate change by developing the National Climate Change
Adaptation Strategy. This strategy is a critical tool in adaptation planning and implementation in

the country.

Adapted from the National Climate Change Strategy, the Free State Provincial Government has
undertaken a proactive approach to respond to and adapt to the challenges posed by climate
change (DRDLR, 2016). The impacts of and vulnerabilities to climate change vary across regions,
economic sectors, social groups and types of systems; therefore, there is need for case-specific
vulnerability assessments. Based on this, the Free State Provincial Government responded to
the adaptation of the Climate Change Vulnerability Assessment which resulted in the

development of the Free State Province Adaptation Response Strategy.

The strategy is very important because it serves as a reference point for all adaptation efforts,
thus helping to guide the Fezile Dabi District Municipality to develop its own climate change
strategy (DRDLR, 2016). It also guides the development activities in all sectors at all levels to
reflect on adaptation processes in all their strategies or plans. It also produces a stage at which
all adaptation objectives can be sourced to provide guidance to all sectors. This means that all
sectors can be cohesive and collaborative when planning, reporting and implementing climate
change adaptation in the country. The strategy makes provisions for the water resource to be
centre stage when dealing with development and trade-offs (DRDLR, 2016). It highlights the
water resource as a critical constraint when coming to economic development, with most of

the restrictions seen in the agricultural sector.
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Table 8: Key vulnerability factors in the biophysical, economic and social sectors
(adapted from Vos, 2016)

Key Vulnerability Biophysical | Economic | Social
Unreliable and uncertain access to water X X X
Risk to agricultural productivity and livestock X X
Human safety from climate-related extreme events X X
Vulnerable energy system and infrastructure X X
Diminished labour force productivity through X X
exposure and ill-health

Supply and demand volatility of the market X X
Carbon intensity and dependence on economy X

Ecosystems and conservation X X X

5.4.2 Measures in place for farmers assistance

The commercial farmers in the study struggle to see the role that the Government plays.
However, officials have indicated that the Government plays a critical role in improving
resilience to climatic changes, as well as decreasing vulnerability in areas (Swatuk, 2008). There
are measures in place to bring about links between the markets and farmers (Merrey et al.,
2009). One of these measures is the Agri-Park initiative, which is one of the Government’s key
initiatives aimed at poverty alleviation by stimulating the agricultural economy in the country.
This concept provided an integrated approach to collective farming efforts such as the agri-

clusters, agri-villages, and eco-villages (Free State Legislature, 2013).

The Agri-park Model Initiative aims to support all farmers by strengthening the partnership
between Government, civil society, commercial and small-scale farmers, as well as the private
sector. These institutions interact at a number of different levels: internationally, nationally and
locally. Their influence over the distribution of capital and access to strategies is very
significant, especially how they respond and adapt to changes in the contextual setting,
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whether devastating such as the drought and food security crisis, or more measured such as the
demographic transition. In terms of the institutional interplay, the effectiveness of these
institutions depends not only on the instructional features, but also on how they interact with
other institutions. This includes interactions with institutions at the same or on different

societal levels.

A key finding in this study is that Government institutions do help in the development of
adaptation strategies in this context. However, the implementation of these strategies is
difficult and leads to mediocrity (Woodhouse, 2012). Furthermore, Government institutions are
key in shaping vulnerability and adaptation practices in the agricultural sectors. The influence of
Government on the distribution of capital and access to strategies is very significant as this
assists farmers on how they can respond and adapt to climatic changes such as droughts which

affects food security.

5.4.3 Water Resource Policy and its Implications

The main objective of the water resource policy is to manage quantity, quality and reliability of
the nation’s water resources; this implies long-term environmental sustainability, and social
and economic benefits for society. The biggest challenge which cuts across all sectors is policy-
implementation resulting from the lack of capacity in Government. The practical
implementation of the water resource policy is a top-down approach (Swatuk, 2008;
Woodhouse, 2012) which gives power to those in charge of implementing the legislation;
hence, this becomes a challenge because as stated above, Government is faced with a lack of
capacity, therefore water resource policy implementation takes a back seat until a water
resource related problem arises. However, policy implementation must not exclude the
community; farmers and the private sector should together open networks for all stakeholders
involved (DRDLR, 2016). A positive outlook on the policies is that the National Water and Sanitation
Master Plan developed by the Department of Water and Sanitation, makes provision for

affordable water for the agriculture sector (DRDLR, 2016). The National Water and Sanitation
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Master Plan should also make provision for the promotion of more efficient irrigation processes
and technological developments. This will help farmers to rely less on borehole and surface
water; thus reducing costs to service-providers while complying with the National Water Act
concerning efficiency and sustainable water use (DRDLR, 2016). In addition, the Department of
Water and Sanitation must improve the water use licensing process, with the aim to assist more
farmers regarding compliance to the National Water Act. The Department must introduce the
Raw Water Pricing Strategy (DRDLR, 2016) as required by the National Water Act to charge
reasonable rates. This strategy will seek to find cost-achievable ways of maintaining the water
resource at minimal cost to the consumer (DRDLR, 2016). This means that high water pricing for
farmers who consume more water through irrigation, will be placed under review and this will

possibly help reduce the stress on the financial assets of the farmers.
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CHAPTER 6

CONCLUSION

6.1 INTRODUCTION
This chapter gives an overview of the thesis, beginning with global and local climate changes,

vulnerability and adaptation as main topics. The main findings will then be discussed followed
by the conclusions made from this study. Thereafter, suggestions and recommendations are

provided for further research.

6.2 CLIMATE CHANGE AND ADAPTIVE CAPACITY

Climate change is one of the most significant elements of global environmental discussions. This
stems from the fact that climate change is expected to bring fluctuations in rainfall patterns,
temperatures, including social, biophysical and economic systems - both globally and locally.
Even if we undertake immediate and drastic mitigation strategies, the earth is still going to

undergo some degree of climate change (IPCC, 2014).

Farmers’ adaptive capacity is viewed as a focal point in this study and is seen as a reaction to
three elements: vulnerability, sensitivity and exposure. One of the ways to deal with the impact
of climate change is by finding ways to adapt to it. Adaptation is one of the most widely used
strategies in dealing with the impact of climate change in South Africa (e.g. policies and
legislation). In the past, the study area received a low amount of rainfall that had a great
negative impact on the farmers; in particular, the farmers who reside in agricultural villages.
Not only is a decline in annual rainfall disastrous, but an increase in mean annual temperatures

is also a sign of future climatic catastrophes.

6.3 METHODOLOGY AND FINDINGS

Based on previous studies, the approach to this study assumed that there was a direct
relationship between catastrophic climate events and farmer-adaptive-capacity linked to the

National Water Act (REF). Climate change studies have evolved from a research paradigm
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focused primarily on the ‘impacts’ and mitigation, to adaptation to climate change. The
methodology recognised the close relationship regarding legislation changes towards

enhancing adaptive capacity.

The following hypothesis was tested: “The farmers’ ability to adapt to climate changes is either
constrained or enhanced by the National Water Act”. The influence of climate as a risk factor
was considered in conjunction with stressors related to farmers’ livelihoods. A key element was
improving the understanding of the livelihood of farmers. This involved the undertaking of an

assessment under the Sustainable Livelihood Framework.

This study also explored perceptions of climate risk and variability and what internal and
external, past and future risks and shocks farmers face in this case study area. It also examined
coping and adaptive strategies used in response to shocks such as climate events (e.g.
droughts). Assets and access to these assets as well as the ability to put these assets into
productive use was explored. The role that various institutions, policies and organizations have

in determining this access and in shaping agricultural strategies was also investigated.

6.4 SUMMARY OF THE FINDINGS

There are several assets that farmers have access to and use in their livelihood strategies. These
assist in increasing the adaptive capacity of the farmers. Other threats and stressors include a
lack of access to start-up and production capital, and high levels of debt (off-farm and on-farm).
Land issues such as land tenure, land reform and land claims, the quantity and quality of the
land (off-farm and on-farm) and a lack of access to tools that will equip them to understand
Government legislation and policy decisions, all add up to complicate and stifle the adaptive

capacity of farmers.

Farmers have applied a number of response strategies including some emerging adaptation
strategies in response to stressors affecting their livelihood assets and the environment in

which they operate (Morse & McNamara, 2013). Within this study area, these strategies include
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diversification (in the type of farming and the activities undertaken besides farming in order to
supplement income), changing land use and farm practices, the use of social networks and
support systems, combined farming practices, and the use of crop modelling and climate
forecasts. These strategies make use of the livelihood assets that farmers have access to (Morse
& McNamara, 2013). It is argued that the more strategies that are available to the farmers, the
more accessible they become to farmers as this will increase the farmers’ potential to adapt to
those threats acting on and within the system which drive risk and social vulnerability.
However, strategies adopted in response to climate change challenges are explained by farmers
as being mostly opposed by the National Water Act rather than being helpful; therefore

affecting potential future strategies.

The Government plays a critical role in improving the adaptive capacity of commercial farmers
in the Fezile Dabi District Municipality through initiatives such as the Agri-parks. However, one
of the critical findings is that there is a lack of support by the Government with regards to the
issue of the water resource. Government encourages the development of water related
strategies; however, there is no effective implementation being done. There is also a shift in
water policy as climate change is regarded as being critical; however, little is done in terms of
effective legislation. The main objective of the National Water Act is to ensure environmentally
sustainable water use with hands-on management for long term social and economic benefits.
However, this has a huge impact on the farmers in the area especially with climate change
events affecting livelihood assets. When looking at the adaptive capacity of farmers with
reference to the Sustainable Livelihood Framework (SLF), three assets are mostly affected by

the National Water Act:

1. Natural Assets: Although the National Water Act aims at ensuring compliance with
the principle of registered water use, the biggest stress to farmers’ natural assets is
the process of issuing of Water Use licences to farmers. This results in water use
restrictions particularly affecting the way famers irrigate their crops. Climate change

resulted in the need for more water for crops; this means large volumes of water
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will be required for irrigation purposes particularly since the area is affected by
drought due to climate change. The study found that the Government aimed
specifically at removing the backlog regarding the issuing of water use licences, as
some licence applications had been with the Department for up to eight years
without being finalised. This put more stress on the farmers’ natural assets because
without amended water used licences, famers could not increase volumes of water
used for irrigation.

Physical Assets: Climate change has resulted in water scarcity and drought in the
area; therefore, farmers must find ways of increasing productions with the little
water available. This increases the need to build dams to store water. Without the
water-use licences in some cases, farmers could not build dams on their farms as the
National Water Act strictly requires the possession of a water use licence for the
building of dams. This eventually had a huge impact on a farm’s value leading to
serious negative financial consequences for the farmers. Section 21 of the National
Water Act makes provision for 11 categories of water use, of which some of the
water uses are directly applicable to the farmer. Alternatively, farmers take water
directly from the rivers. The Act stipulates the actual water capacity in cubic metres
per annum that the farmers can draw from the river sources for storage purposes.
Due to Climate Change in the area, farmers found themselves storing more than the
regulated amount of water, as a result of water restrictions emanating out of
drought situations.

Financial Assets: The National Water and Sanitation Master Plan makes provision for
the introduction of more efficient technologies to facilitate irrigation processes. This
will help farmers to utilise less borehole water and less surface water, thus reducing
costs incurred by engaging service-providers. This will also facilitate compliance to
the National Water Act with regards to efficient and sustainable water use while
providing relief for some of the farmers’ financial assets as less capital will be

required for production. However, during the research, it was also brought to the
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attention of the researcher that the Department aims to introduce the Raw Water
Pricing Strategy (DRDLR, 2016). As required by the National Water Act, water usage
must be charged for within the governmental framework rate. This will help reduce
the stress on the financial assets of farmers. This is one of the positives that

emanated out of the study.

The Government angle of trying to enhance adaptive capacity by developing water-related
strategies, does no justice to the fact that the National Water Act restricts the adaptive capacity
of farmers concerning critical assets. Not all is lost however - one of critical challenges raised by
a Government representative during the semi-formal interviews was the lack of capacity
particularly in implementing these strategies; Government is in the process of improving

capacity to deal with climate change phenomena.

6.5 RECOMMENDATIONS

There are a number of recommendations that emerged from the study. These
recommendations concerning adjustments for farmers in the Fezile Dabi District, and for the

Government (relevant local authority).

6.5.1 Recommendations for Farmers
The following recommendations were made for farmers in the Fezile Dabi District Municipality:

Changing Land Use and Farm Practice: As with diversification strategies, changes in land use
and farm practices are strategies that can be adopted in response to issues of access to

livelihood assets and threats and stressors from climate change.

Correct varieties of crops to cope with soil, pests, disease and weather conditions is one of the
most important decisions a farmer can make. Environmental sustainability and management of
natural resources are also important for increasing resilience to adverse conditions. A change
adopted by the large-scale farmers is the move away from the burning of crop waste to the

removal of the leaves by hand which is known as trashing.
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Crop rotation: Another well-used response strategy, particularly in larger operations of
medium-scale (emerging) and large-scale farming, is crop rotation. It is also an effective method
in reducing harmful pests and disease thus improving yields. One farmer in the area, for
example, has adopted the approach of planting a maize every ten to fourteen vyears
immediately after ploughing an old ratoon cane field. It also assists in spreading production risk
between crops, and breaks the monoculture cycle while enabling chemicals to be used more

efficiently which reduces the potential of herbicide resistance crop-farming.

The Use of Social Networks: The use of social networks and support systems are benefits to
combat main threats and stressors identified when investigating the livelihood assets and
adaptive capacity of the farmers in this area. The strategies are undertaken in response to a
range of current and potential stressors such as: climate change and climate variability, the low
domestic and world sugar price, the variable rand, high input and operational costs, the lack of
access to start-up capital and high levels of debt, lack of access to skills and planning tools,
inaccessibility to networks, and little support and knowledge - all of which threaten the

livelihood of the farmers and contributes to increased social vulnerability.

Combined Farming Practices: Combined farming is directly linked to the use of social networks.
A few combined farming schemes have been initiated in this area. A public meeting was
attended, and an informal discussion and farm visits were undertaken in a farming community

within the study area.

Equipping themselves with knowledge of the Act: Many old farmers in the area are not aware
of the amendment made to the National Water Act. They also miss the opportunity to
comment on the amendments to the Act. Most of the details of the amendment to the Act are

published in the Government Gazette, but farmers need to know where they can access the
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Gazette so that they can have the opportunity to comment on any amendments as well as all

the water-related strategies published.

6.5.2 Recommendations for the Relevant Authority (Free State Government)
The following recommendations were made for the relevant authority, in this case the Free

State Provincial Government as well as the National Department of Water and Sanitation:

Review the National Water Act: A review of the National Water Act in relation to the recent
developments concerning climate change is required. The aim of the National Water Act is
clear; however, it needs to harmonise with the challenges faced by all South Africans across the
spectrum, particularly the farmers. The Act needs to enable farmers to adapt to rapid climate

changes in the country.

Implement the National Water Plans and Strategies: Most of the water resources plans and
strategies are only present in paper; in fact, most of the local farmers argue that these
strategies are a waste of paper, as they are sitting in Government offices gathering dust. These
strategies and plans need to be working documents with time-frames and monitoring

mechanisms in order to make it come alive to benefit all.

Capacitate local farmers and the Government sectors: Most of farmers in the area are not
well capacitated with regards to understanding the National Water Act. Most of the roadshows
done across the District Municipality do not capacitate and benefit farmers with regards to the
National Water Act. The roadshows explain the National Water Act on a national level but little
is related to farmers at District Municipality level. Also, hiring more staff to deal with water

related issues could speed up the processes such as the issuing of water use licences.
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6.6 AREAS FOR FURTHER RESEARCH

According to the IPCC (2014) Climate change may trigger the overproduction of those crops
that cope better with climate change thus creating a surplus of one crop and a deficit of others
such as wheat and fruit in some areas. This led to new drought and water-resistant variety of
crops developed for the future, which are currently doing very well in the testing phase. There
are several aspects highlighted in this study that could be explored further in future research

and analysis.

Further investigation is needed into the understanding of these crops in a better practical
manner, especially the aspect of the suitability of these crops. Also, the appropriateness of
some strategies in the context of the South African Agricultural Industry is also an area which
needs to be investigated. Again, further investigation is needed into the role that institutions
play in shaping access to these strategies and exploring adaptation options. Also, the
explanation of the role which Government and legislation play in enabling access and
implementation of these strategies, as well as allowing farmers to practise cultivating these
drought-resistant crops, is needed. Most of these crops are considered alien and this may
trigger some reactions to specific sections of National Environmental Act [NEMA] (Fuggle &
Rabie, 1992). Also, one could look at the possibility of the cohesive alignment of NEMA and the
National Water Act as an enabler or a restrictor to the cultivation of the drought and water-

resistant crops.
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Appendix: A

Questionnaire
Role of the National Water Act on the adaptive capacity of commercial farmers

Instructions
Thank you for participating in the questionnaire. Your input will be valued and the results from
the questionnaire will be used as part of the research project. You are not required to provide
your name.
a) Please insert a cross (X) in the appropriate space(s), or write your answer in the space
provided.

b) If you feel you would like to elaborate on certain responses - please do, as it can only
enhance the value of the research.

Individual farmers: Participants

Local Municipality:

Name of the farm:

Farm size:

Date:

1. Whatis your Gender?

Male or Female:

2. Which of the following best describes your race/ethnicity?
Asian

Black/African
European
Coloured
Other

3. Which of the following best describes your age?
18- 24 years
25-34 years
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35-54 years
55-74 years
75 or more

. What is your current education level?
Primary

Secondary

Tertiary

. What are your main farming activities?
Livestock farming
Crop farming

Mixed farming
Other- Please specify

. How long have you been farming in this area?

. Areyou a full-time farmer or part-time farmer?

. What are the core problems you experience with farming now?

What is/are your main sources of water?
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Borehole

River

Ponds

Reservoir /dam/Municipality

Borehole I:l

River
Ponds
Reservoir /dam/Municipality

River |:|

Ponds
Reservoir /dam/Municipality

Ponds |:|

Reservoir /dam/Municipality

Reservoir /dam/Municipality
/Municipality
Other

|

10.Has the National Water Act and the actions of the Department of Water and
Sanitation affected the use of the water resource?

Yes
No

No

11.if yes, how?

12.What do you find particularly helpful about the National Water Act and the actions of
the Department of Water and Sanitation?
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13.What do you find restrictive about the National Water Act and the actions of the
Department of Water and Sanitation?

14.Has the effect of climate change and drought made the National Water Act and the
actions of the Department of Water and Sanitation more or less helpful?

15.How has the National Water Act affected your:
Social assets:

Physical assets:

Financial assets:
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Natural assets:

Human assets:

16.How do you deal with the effects of the National Water Act and the actions of the
Department of Water and Sanitation on these assets (strategies used)?

Additional Information
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Appendix B

Instructions
Thank you for participating in the questionnaire. Your input will be valued and the results from
the questionnaire will be used as part of the research project. You are not required to provide
your name or any other personal information.
If you feel you would like to elaborate on certain questions- please do, as it can only enhance
the value of the research.

Questions

Local Municipality:

Name the farm:

Farm size:

1. Does your department has a change plan or response strategy with regards to the
agriculture sector? Yes/No

2. Does it speak to water use and water management in the agricultural sector?

3. Isthere a government body that has been tasked with coordinating climate change
planning and actions in farming areas? Yes/No

4. Does planning involve farmers’ awareness of climate change? Yes/No

5. Are there measures in place to help farmers deal with the impact of drought and climate
change? Yes/No

6. What are these measures?

7. Are there water restriction policies implemented by the Government to deal with the
impact of drought and climate change? Yes/No

8. What are the implications of these restrictions on commercial farmers?

9. What measures has the government put in place to address these impacts/implications?

10. What other measures has the Government put in place to address the impact of climate

change on farmers in the area?
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Questionnaire

Role of the National Water Act on adaptive capacity of commercial farmers

Instructions
Thank you for participating in the questionnaire. Your input will be valued and the results from
the questionnaire will be used as part of the research project. You are not required to provide
your name or any other personal information.

a) Please insert a cross (X) in the appropriate space(s), or write your answer in the space provided.

b) If you feel you would like to elaborate on certain questions- please do, as it can only enhance
the value of the research.

Section A
Individual farmers: Participants

1. What are your main farming activities?

Livestock farming
Crop farming

Mixed farming X
Other- Please specify

2. How long have you been farming in this area?
A’/ Coals

3. What are the core problems you experience with farming at the moment?
DRouGEGHT / RAIN Teoo LATE [N SPRING AND HAVING
To Buy €%peas/veE Food FoR THE LIVE SToeck
DUVE To GRA=S NoT- GRDODWING RECAUSE THERE
S ND RAN

4. What is/are your main source of water?
Borehole
River
Ponds
Reservoir /dam X
Municipality
Other
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5. Has the National Water Act and the actions of the Department of Water and Sanitation
affected the use of the water resource?
Yes
No

6. If yes, How?

7. What do you find particularly helpful about the National Water Act and the actions of the
Department of Water and Sanitation? F
’\,(/ A Toeus QM-'p Ping f

8. What do you find restrictive about the National Water Act and the actions of the
Department of Water and Sanitation? N/

9. Has the effect of climate change and drought made the National Water Act and the
actions of the Department of Water and ?nitatiognore or less helpful?
NJA

L.

)rt&_‘d\&_'amw)*

10. How has the National Water Act affected your:
Social assets
Physical assets
Financial assets ae,mwp‘ @
Natural assets j
Human assets

11. How do you deal with the effect of the National Water Act and the actions of the
Department of Water and Sanitation on these assets (strategies used)?

A I rmation, as  (EFT ouR. DAMS EMPTY FoR

SAGARS. AND _CATE  RAN HAS _SERCUSCY  CRIPPLED
AL FARMIN G- ACTIVATIES. AND  <cRep PCANTING

FARMs Do NoT BENEFA(T FRom THE NAT®NAL
WATER. AcT . 2
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Role of the National Water Act on adaptive capacity of commercial farmers

Instructions

Thank you for participating in the questionnaire. Your input will be valued and the results from
the questionnaire will be used as part of the research project. You are not required to provide
your name or any other personal information.

a) Please insert a cross (X) in the appropriate space(s), or write your answer in the space provided.

b) If you feel you would like to elaborate on certain questions- please do, as it can only enhance

the value of the research.

Section A

Individual farmers: Participants

What are your main farming activities?

Livestock farming

Crop farming

Mixed farming

Other- Please specify +

. How long have you been farming in this area?

_LL_)L&A

"Cap el Gt Sip
What are the cdre problems you expérience with farming at the moment?

ot b/

o AOAAUM  Fhan s '00“()4 Lot el (i
o (2 nonee ol ey

What is/are your main source of water?
Borehole

River

Ponds

Reservoir /dam

Municipality

Other

" Le of- (o\(wbw 2 (i]
"’\W O‘¢-§OM’$~> 'C»cl‘( LA Lobenv

z Lotk ot Wtqu\ (v =)
¥ No Savitadsnn.. 1~ 1i. cves

¥

P\—\.-ow-)l 7 Do
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5. Has the National Water Act and the actions of the Department of Water and Sanitation
affected the use of the water resource?

Yes -
No lvj
6. If yes, How?

O\ =
SRS 775 B A
A NN
b, T
7. What do you find particularly helpful about the National Water Act and the actions of the
Department of Water and Sanitation?

8. What do you find restrictive about the National Water Act and the actions of the
Department of Water d Sanitation?
X &‘I Donts slow up P .

\Kl & am;ﬁ
B

¥

9. Has the effect of climate change and drought made the National Water Act and the
actions of the Department of Water and Sanitation more or lese helpful?

(]
BTN qu

\
\ WAL
10. How has the National Water Act affected your:
Social assets :
Physical assets “M
Financial assets N ‘\/V
Natural assets

Human assets /

11. How do you deal with the effect of the National Water Act and the actions of the
Department of Water and Sanitation on these assets (strategies used)?
S ] vyl &

Pa mﬁ"’fﬂ?\?—‘l’i_ak& ........... A M Sl
: '”.u..ud" niedds &f—"‘g—i’?ﬁ;ﬁéﬂ &4%

6 )\‘““"‘“"\ Resss ¢ h\f-ié 2 Lok C_wﬁ
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