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ABSTRACT  

The environmental impacts associated with agriculture have been widely researched both 

internationally and in South Africa, with some attention devoted to farmers’ behaviours and 

decisions. However, very little research has been done on farmers’ environmental awareness in 

South Africa, and it was the aim of this study to probe the environmental awareness of farmers 

in an area of the North West Province of South Africa. A literature review on agriculture and 

sustainability focused on known environmental impacts relating to agriculture and how farming 

types and methods contribute to these environmental impacts. A study area was selected in the 

central part of the North West province where there was access to a diverse farming community 

with relevant farming types and farming methods.  A questionnaire was developed with sections 

addressing farmers’ environmental awareness in relation to sustainable development, 

agriculture and sustainable development, agricultural impacts, environmental legislation and 

decision making. It can be expected that farmers may have some level of environmental 

awareness but will not have in-depth awareness of environmental impacts associated with 

agriculture. The results indicated that in the sustainable development model the farmers 

displayed more awareness of financial sustainability than environmental or social sustainability. 

Farmers showed minor awareness of all the related environmental impacts associated with 

agriculture. Farmers are aware that there is environmental legislation but could not demonstrate 

that they are aware of the requirements of the specific environmental acts and regulations. 

Key words: Agriculture, Agricultural environmental impacts, Decision making and 

Environmental awareness. 
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ABBREVIATIONS AND ACRONYMS 

CA    Conservation Agriculture 

Constitution   South African Constitution of 1997 

ECA    Environment Conservation Act 

EIA    Environmental Impact Assessment 

GPS    General Positioning Satellite 

GMO    Genetic Modified Organisms 

LCA    Life Cycle Assessment 

NEMA    National Environmental management Act 

NWA    National Water Act 

NEMBA   National Environmental Management Biodiversity Act 

NEMWA   National Environmental Management Waste Act 

NEMAQA   National Environmental Management Air Quality Act 

NPK     Refers to ratio of Nitrogen: Phosphorus: Potassium in fertiliser 

PA    Precision Agriculture 

WWF    World wide fund for nature 
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CHAPTER 1: INTRODUCTION 

1.1 Introduction and problem statement 

Time can be defined as the indefinite process of existence that includes the past, present 

and future events that have led to the evolution of mankind (Cooperrider & Núñez, 2016). 

People are more aware of what is going on in the world and what type of progress is 

made in the technology sector from digital to mechanical processes (Nisa, 2015).  

According to Lucas and Noordeweier (2016) the term environmental management is seen 

as a young science although people have always had the urge to conserve nature (Dai, et 

al., 2015). The current state of how people feel about conservation is clearly expressed in 

the sustainable development model where it is evident that the environmental pillar is 

becoming more important and cannot be ignored any further (Bouten & Hoozée, 2015; 

Rajala, et al., 2016). 

The concept of sustainability has changed the way decisions are being made by people 

and decision makers. The first formal definition of sustainability was presented at the 

United Nations World Commission on Environment and Development in 1987 (Moore, et 

al., 2014). Sustainability was an important concept at the time as leaders and developers 

started to recognise that it is essential to plan for the future by taking into account the 

social, environmental and financial needs of society (Bouten & Hoozée, 2015). 

Sustainability is therefore defined by the following three pillars: Social, Environmental and 

Economical (Department of Agriculture, 2002; Pham & Smith, 2014). According to Sajeva, 

et al., (2015) these pillars can be defined as follows: The economic pillar can be defined 

as the optimal use of natural resources to gain financial welfare. The social pillar provides 

for the wellbeing of individuals and their upliftment in society. The environmental pillar is 

the conservation and enhancement of natural resources. In the 21st century sustainability 

has evolved with sustainable models and sustainable reporting being introduced (Bouten 

& Hoozée, 2015; Sajeva, et al., 2015). Organisations are much more focused and 

determined to be sustainable due to the constructive reward contemplated in the 

company’s annual financial results and this may lead to a more positive public perception 

of the organisation (Sajeva, et al., 2015).  

The process of acting more sustainably is also evident in South Africa as defined in the 

Constitution of the Republic of South Africa. The Constitution of South Africa (1996) can 

be described in Latin as “Salus populi suprema lex esto” which translates into ‘’the 

wellbeing of the people must be seen as supreme law’’ (Van Heerden, 2007). The South 

African Government has implemented policy and framework legislation to ensure 

sustainable practices (Van Heerden, 2007). Sustainability has also led to behavioural 
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change and is being used as a decision making tool (Demartini, et al., 2015). The desired 

outcomes of sustainability are often used as objectives by decision makers to meet 

sustainable requirements as defined in Environmental Management Frameworks. The 

outcomes of sustainability and the decision making process are well documented in the 

South African Environmental Impact Assessment process (Bond, et al., 2016). South 

African government officials use the NEMA (National Environmental Management Act, Act 

108 of 1998) principles to promote sustainability through the Environmental Authorisation 

process.  

One of the important components that interacts with all three pillars of sustainability is 

agriculture (Demartini, et al., 2015) and the history of agriculture can be traced back to the 

evolution of mankind. As agriculture evolved over time, it has contributed to social and 

economic growth. Angelakoglou and Gaidajis, (2015) argued that agriculture is an 

important factor that may have an effect on the triple bottom-line of sustainability.  

Agriculture is an important role player to achieve sustainability yet it is also clear that 

agricultural practices can impact negatively on the environment (Pham & Smith, 2014). 

Agricultural production is managed by farmers and in the context of sustainability, farmers 

can be seen as decision makers. The South African discussion document “Policy on 

Agriculture in Sustainable Development” acknowledges the importance of agriculture in 

addressing global sustainability challenges. According to the Agricultural Policy of South 

Africa, agriculture has also significantly contributed and continues to contribute annually to 

Gross Domestic Production.  

Some of the more common environmental impacts relating to agriculture are soil erosion 

and degradation; greenhouse gas emissions; biodiversity loss; water pollution; the use of 

pesticides; genetically modified organisms and habitat loss (Pham & Smith, 2014; Farmar-

Bowers & Lane, 2009; Beedell & Rehman, 2000; Herzon & Mikk, 2007). Aside from the 

environmental impacts of agriculture, there is also evidence that awareness of farmers on 

how farm practices impact on the environment, may influence their decision making 

process. Studies done by Deng, et al., (2016); Beedell & Rehman (2000) and Herzon & 

Mikk (2007) have argued that behaviour, attitude and awareness of farmers contribute to 

the decision making process that may have a negative or positive impact on the 

environment (Comoé & Siegrist, 2015).  From these studies it is evident that farmers’ 

decision making processes may be influenced by the above mentioned factors.   

South African research done by Honig et al., (2015) and Kong et al., (2014) on the 

behaviour, attitude and awareness of farmers in the Kalahari and the Cape Winelands 

have concluded that a positive attitude, behaviour and awareness of an impact, is 

beneficial to the environment where the agricultural impact is identified and managed to 

reduce the impact on the environment. 
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Wiid & Ziervogel (2012) and Moore, et al. (2014) have argued that modern farmers are 

questioning the old traditional farming practices that are no longer sustainable. These 

studies have only focused on specific agricultural types such as wine farming in the 

Western Cape Province and livestock farming in the Northern Cape Province of South 

Africa. South Africa is composed of nine provinces and therefore a deeper understanding 

is needed of environmental awareness in other provinces. For this study the North West 

Province was selected as no research could be found relating to environmental 

awareness of farmers in the North West Province. The North West Province was also 

ideal as it contributes to a variety of agricultural commodities for South Africa. 

1.2 Research aim and objectives 

The aim of this study was to probe the environmental awareness of farmers in the North 

West Province. 

In order to achieve the aim of the study the following objectives needed to be achieved. 

1. To evaluate the extent of farmers’ awareness of sustainable development. 

2. To determine the farmers’ perception of environmental legislation. 

3. To determine to what extent farmers are contributing to sustainable agricultural 

development. 

4. To determine the extent to which farmers are aware of the environmental impacts 

relating to agriculture. 

5. To investigate how environmental behaviour, attitude and awareness contribute to 

decision-making. 

1.3 Outline of the study 

This mini dissertation is structured as follow:  

In Chapter 1 the reader is introduced to the research. The background of the study is 

discussed and the research aim and objectives are provided. 

The literature is reviewed in Chapter 2. The purpose of the literature review is to discuss 

facts that relate to the title of the study namely “Environmental awareness of farmers in 

the North West Province”. The literature discussion starts out with Global sustainable 

development, South African sustainable development, the role of agriculture in 

sustainable development, environmental impacts of agriculture and finally the farmer as 

decision maker. To ensure that this is research relevant to South Africa, a discussion is 

provided on research that has been done in South Africa.  
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In Chapter 3 the research methodology is provided. The purpose of the research 

methodology is to provide an explanation of how the study was planned and performed. 

Data were collected via a questionnaire that consisted of six sections with open and 

closed questions. The central part of the North West Province was selected as the study 

area and the NWK Limited (1) service area was used to obtain data. NWK has several 

business units that have access to numerous farmers in the area that allowed for data 

collection.  The questionnaire was sent out in a printed version. Due to the language 

preference within the area, the questions were posed in Afrikaans. The data were 

captured in an Excel spreadsheet and descriptively analysed. 

In Chapter 4 the results are presented in table form and are divided in six sections. 

Section 4.1 provides the geographical information of the farmers that have participated 

and is valuable to the study as it has indicated that a diverse farmer population had 

participated. Section 4.2 highlights sustainable development and is used to conclude how 

farmers understand the sustainable development model. Section 4.3 provided an 

overview of the role that agriculture has played in sustainable development that could be 

either positive or negative.  Several of the main agricultural impacts on the environment 

has been discussed in section 4.4. To understand how environmental legislation guides 

farmers’ decision making and the results were presented in section 4.5 and finally 

farmers’ decision making perception will be discussed in section 4.6. Some of the key 

findings that can be expected from the figures include:  

 Awareness of sustainable development. 

 The awareness of agricultural environmental impacts. 

 The awareness of environmental legislation and requirements. 

In Chapter 5 the conclusion and findings are presented. Some of the key findings include: 

 In the sustainable development model the farmers demonstrated more awareness 

of financial sustainability than environmental or social sustainability. 

 Farmers are aware of the contribution of agriculture to sustainable development 

with a strong focus on financial gain and food production. 

 Farmers are fairly aware of all the related environmental impacts associated with 

agriculture. 

 

1 NWK is a registered company trademark and is not an acronym. 
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 Farmers are aware that there is environmental legislation but could not 

demonstrate that they are aware of the requirements of the specific environmental 

acts and regulations. 

This chapter presented the purpose, need and the concept of the study. To achieve the 

aim of the study a literature review was done by keeping agriculture as a focus area, and 

these concepts are discussed in Chapter 2.  
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CHAPTER 2: LITERATURE REVIEW 

2.1 Sustainable development 

Recent decades have led to humans requiring more natural resources to ensure their 

social welfare (Angelakoglou & Gaidajis, 2015). With this change certain matters have 

become more important to humans, and to address these matters a model was developed 

to predict and manage these matters. The model that was developed is known as 

sustainability (Bouten & Hoozee, 2015; Rajala, et al., 2016). Although the definition of 

sustainability is relatively new the theory behind sustainability was present before the 

official definition was adopted by the United Nations World Commission on Environment 

and Development in 1987 (Moore, et al., 2014). To achieve sustainability human activities 

need to be planned, evaluated and managed to achieve a sustainable outcome. 

Sustainable development can be defined as the ability to sustain and predict actions that 

are sustainable (Bouten & Hoozee, 2015; Rajala, et al., 2016). Therefore sustainable 

development is a desired goal that can be achieved if activities are planned and managed 

during development (Ahtiainen, et al., 2015). Although the sustainability model is relatively 

simple the practical implementation of the three sustainable pillars can be difficult 

(Bausch, et al., 2014). The three pillars can be summarised as the social pillar, which 

entails the wellbeing of individuals and their upliftment in communities; the economic pillar 

where natural resources are used optimally to gain financial welfare; and finally the 

environmental pillar where natural resources are enhanced and conserved (Bouten & 

Hoozée, 2015; Sajeva, et al., 2015). 

Planning provides the strategic roadmap to achieve sustainable outcomes. Studies done 

by Bouten & Hoozée (2015); Kim, et al., (2015) and Mölders (2014) have identified that 

while planning is essential there can be severe problems that can hinder the outcome of 

sustainable development. The following discussion will present several of the problems 

faced during sustainable planning on an international level. 

 Population and human resources 

One of the factors that has had a major negative impact on sustainable development is 

human population growth. Every year the human population increases, thereby placing a 

constraint on non-renewable natural resources. The increasing population places huge 

pressure on Governments to improve humans’ quality of lives and to eradicate poverty. 

According to the World Commission on Environment and Development (1987) studies 

have concluded that developing countries struggle to deal with increased population 

numbers. The availability of medicine and improved basic human health care has led to 
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a decrease in the mortality rate, but has also seen an immense increase in population 

growth.  

 Commodity production   

The agricultural sector has been placed under pressure by the increase in population 

growth annually to produce more commodities that can be accommodated (Demartini, et 

al., 2015). Governments develop policies that focus on optimum growth for export 

(Jones & Ejeta, 2016) and these policies do not take into account that the agricultural 

sector cannot meet the required world demand (South Africa, 2002). The lower output in 

commodities can be seen in developing countries whereby the importing of commodities 

escalates to meet their demands. The import trade has resulted in developed countries 

being in a position to gain financially and to manipulate commodity prices (Demartini, et 

al., 2015). This has had an indirect negative impact on developing countries to be self-

sustainable.  

 

 Energy supply 

There are multiple sources of energy available - one source which has changed the 

world is known as electricity and which has promoted development (Angelakoglou & 

Gaidajis, 2015). The concern regarding electricity supply planning is that electricity is 

produced using a natural resource such as oil, gas and/or coal which are then being 

depleted. Further to this concern is that most countries that produce electricity have 

outdated infrastructure and contribute to energy loss and air pollution (Dai, et al., 2015). 

The World Bank has determined that population growth has economic implications due 

to the need for energy supplies that also needs to increase (Kaczmarek, 2015). This has 

resultant financial implications as more finances are needed for infrastructure 

development.  

 

 Industrial processes and activities 

To meet human needs additional industrialised activities are being undertaken (Rajala, 

et al., 2016). The increase in industrial processes have led to an increase in production 

to meet human demand.  The negative impact of these industrial processes are that 

more natural resources are being used to meet the production demands. The industrial 

expansion has also resulted in increased pollution and a decrease in good air quality 

(Lucas & Noordewier, 2016).  
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 Urban transformation 

Population growth has led to urban transformation and is most evident in developing 

countries. People have left rural villages and moved to bigger towns and cities due to the 

lack of opportunities in villages (Mölders, 2014).  This has placed a bigger constraint on 

governments in bigger towns and cities as the current infrastructure cannot meet the 

basic needs of the additional people in these areas (Department of Agriculture, 2002). 

The negative environmental effects are seen in the pollution of rivers, increased waste 

disposal and a decrease in good air quality (Akca, et al., 2007).  

It is clear from the sustainable development issues that the developing world is more 

vulnerable than developed countries, and the three pillars of the sustainability model can 

be difficult to maintain. This study will focus primarily on the environmental pillar and how 

South Africa is equipped to manage sustainable development with specific reference to 

agriculture. 

2.2 Sustainable development in South Africa 

2.2.1 The Constitution of South Africa 

The word constitution refers to a list of principles that are used to govern the South 

African Government (Van Heerden, 2007). The South African Constitution of 1996 

(hereafter the Constitution) consists of 14 Chapters with each chapter describing the 

rights and duties of citizens and Government (South Africa, 1996).  The history of South 

Africa has led to the development of the first non-discriminatory constitution that was 

enacted in 1997 (Van Heerden, 2007). Chapter 2 of the Constitution is generally known 

as the Bill of Rights that enacts and gives effect to the rights of people. Section 24 of the 

Bill of Rights gives effect to the protection of the environment for the people of the 

Republic of South Africa. Section 24 states that everybody has the right to a healthy 

environment and that it should be protected (Van Heerden, 2007). However if the 

wording of section 24 is considered, the choice of words leads to a different 

interpretation. Section 24(a) stipulates the right that the “environment is not harmful to 

their health or wellbeing’’ (South Africa, 1996) which entails that more emphasis is 

placed on human needs such as “health’’ and “wellbeing” without considering the status 

of the environmental right (Chami & Moujabber, 2016).  Section 24 (b) states that 

“everyone has the right to have the environment protected for the benefit of present and 

future generations, through reasonable legislative and other measures” (South Africa, 

1998). If the statement is compared to the definition of environmental management, 

where the definition entails it is the management of human impacts on the environment 



17 

hence the protection of resources for future generations, the importance of sustainable 

development is not captured in the wording of section 24(a). (Van Heerden, 2007). It is 

only in section 24b (iii) where reference is vaguely made to sustainable development as 

“justifiable economic and social development and ecologically sustainable development” 

(South Africa, 1996). This is a vague definition and it is not clear what is actually meant 

by sustainable development. Section 24(b) entails that reasonable legislative and other 

measures can be used to protect the environment but contradicts the outcome of 

sustainability (Chami & Moujabber, 2016). For example mines can pollute rivers as long 

as the water is fit for human health or wellbeing (Chami & Moujabber, 2016). 

 

Although section 24 of the Constitution does not promote the importance of sustainable 

development it provides the basic human right that the environment needs to be 

protected (South Africa, 1996). To give effect to this right the National Environmental 

Management Act of 1998 (NEMA) was enacted. To achieve sustainable development 

NEMA provides several sustainability principles in section 2 of the Act (Reese & Jacob, 

2015). 

2.2.2 The NEMA principles 

The purpose of legislation is to provide the rules and regulations that are enforced by 

government on society that keeps societies from total anarchy (Scholtz, et al., 2004; Van 

Heerden, 2007).  The Constitution gives effect to the environmental right and to achieve 

this environmental right rules were necessary and hence the development of the 

National Environmental Management Act 107 of 1998 (NEMA). NEMA is also referred to 

as Framework legislation as NEMA provides a platform to perform and promote other 

legislation relating to environmental management (Strydom & King, 2009). The holistic 

purpose of NEMA is to provide principles to manage the impact of human activities on 

the environment. To cater for more specific activities, specific environmental legislation 

is used that consist of the National Water Act, National Environmental Management 

Biodiversity Act, National Environmental Management Waste Act and National 

Environmental Management Air Quality Act. Where the Constitution only mentions 

sustainable development, the concept is directly captured in the preamble of NEMA (Van 

Heerden, 2007). It is also clear in the preamble that interaction between the three pillars 

of sustainability is required in the decision making process to ensure that any 

development benefits the present and future generations (Jansen, et al., 2015). The 

main intent of the act is “To provide for co-operative, environmental governance by 

establishing principles for decision-making on matters affecting the environment’’ (South 

Africa, 1998).  
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Some of the principles to achieve sustainable development are set out in section 2(4) (a) 

of the act and they are summarised as follows: 

 

 Development should avoid disturbing ecosystems and not contribute to loss of 

biodiversity and destruction of national cultural areas and where it cannot be avoided the 

outcome should be minimised and remediated. 

 Pollution should be prevented that may contribute to the degradation of the environment. 

 Where waste is generated it shall be managed according to the waste hierarchy of 

control namely avoidance, minimisation, reuse, recycle, recovery and finally disposal. 

 That non-renewable resources be used responsibly. 

 That renewable resources are used appropriately. 

 During planning a risk approach is followed that takes current knowledge of impacts into 

consideration during decision making. 

 That negative impacts on the environment be anticipated and addressed accordingly to 

protect the environment. 

 

These NEMA principles are the fundamental platform that is used in South Africa during 

sustainable development planning. In South Africa an international tool, known as the 

Environmental Impact Assessment (EIA), is used to assess the related environmental impacts 

of an activity and to provide decision makers with information to make an informed decision. 

 

2.2.3 The EIA process in sustainable development 

In section 2.1 the global background of sustainable development was discussed and it 

was identified that there are several common constraints namely, population and human 

resources, commodity production, energy supply, industrial processes, and activities and 

urban transformation. EIA was initiated in 1969 in the United States as part of the US 

National Environmental Policy which required that impacts of projects needed to be 

evaluated before commencement to address the sustainable development constraints 

(Retief, et al., 2011). The EIA tool gained worldwide momentum during the Stockholm 

Conference on the Human Environment in 1972 (Moore, et al., 2014). The EIA tool was 

also adopted by South Africa in the planning and administrative governmental systems 

(DEAT, 2002) although at the time the terminology “environmental conservation” was 

used (Van Heerden, 2007). The first legislated EIA requirements came into effect in 

1997 by means of regulations in terms of the Environment Conservation Act of 1989 

(South Africa, 1989). Since the first legalised EIA requirements, the EIA tool has 
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evolved, and is currently governed by NEMA and the EIA regulations which are 

empowered by section 23 and 24 of NEMA (Retief, et al., 2011). Due to the fact that the 

EIA is a legislative requirement for certain projects, the information obtained during the 

EIA process is used by decision makers (Government Officials) to make an informed 

decision as to whether the proposed activity should proceed or not (DEAT, 2002; South 

Africa, 1998). As discussed in section 1.2.2, to maintain and achieve sustainable 

development, decision makers use the NEMA principles during their decision making 

process (Roux, et al., 2006).  Sustainable development consists of different dimensions 

but is guided by the same principles as in NEMA (Bond, et al., 2015). 

 

Section 2.1 and 2.2 focussed on sustainable development and why it is important during 

decision making. Focus was also placed on the South African Constitution and how it 

relates to sustainable development. The global sustainable development constraints 

were discussed and how South Africa deals with the challenges by making use of the 

EIA tool.  This study will now focus on Agriculture and how it relates to sustainable 

development. 

2.3 History of Agriculture and its components 

Land is one of the most important elements to sustain life on earth through the process 

known as Agriculture (Bernstein, 2013). The term Agriculture was derived from the Latin 

word “Agercultura’’ where “ager’’ means “soil’’ and “cultura” means cultivation (Singh & 

Dhillon, 2004). From the direct Latin definition agriculture is the cultivation of soil. 

However agriculture is used as a collective term that includes all aspects of producing a 

product (Bernstein, 2013; Singh & Dhillon, 2004). Agricultural practices date back to 20 

000BC where people were seen as hunters or gatherers (Singh & Dhillon, 2004) and over 

the years farming practices have evolved as the population has increased and as human 

need has changed. Agriculture has changed from simple farming techniques to highly 

specialised scientific practices to produce the optimum amount of a commodity from the 

resource that is available (Bernstein, 2013; Singh & Dhillon, 2004). There are several 

scientific branches of agriculture namely (Singh & Dhillon, 2004): 

 Agronomy – The science of producing various crops 

 Horticulture – The science of producing fruits, vegetables, flowers and plant species. 

 Animal husbandry – The science of breeding livestock. 

 Forestry – The production of large quantities of trees. 

 Fishery – The science of breeding inland and marine fish species. 
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Farming Practice

Subsistence

Commercial

Industrial

Farming Type

Crop

Livestock

Poultry

Dairy

Game

Holticulture

Fish

Forestry

Farming Method

Conventional

Organic

Conservation

Precision

From the different branches it is clear that the term agriculture can be complex. 

Agriculture consists of the following components namely a farming practice, a farming 

type and a farming method, each with several subdivisions, and to understand 

agriculture as a synergistic model there will be a recurrence of concepts in the 

discussion of the components. The following sections will discuss the agricultural 

compilation and subdivisions. Figure 1 (own design) provides an illustration on how the 

agricultural compilation is interconnected. 

             Figure 1: Agricultural components 

2.4 Farming practices 

It is important to note that there are Developed (1st world) and Developing (3rd world) 

agriculture each with its own perspective and perceptions on agricultural components and 

for the purpose of this study the western developed world concepts will be used. 

 

Farm practice relates to the nature of the farm and the practice provides an overview of 

how the farmer produces a commodity and includes the main types namely subsistence 

farming, commercial farming and industrialised farming practices. 

2.4.1 Subsistence farming 

Subsistence farming refers to the production of a commodity for own benefit and is 

mostly prominent in developing countries where this practice is primitive and provides for 

the basic need to survive, compared to developed countries where agricultural practice 

is used for economic gain (Baiphethi & Jacobs, 2009; Latruffe & Desjeux, 2014). These 

farming practices are usually done on a small scale due to the lack of available 

resources, such as seeds, machinery, finances and the availability of land (Aliber & 
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Mdoda, 2015). The communities in developing countries are usually very poor, mainly 

due to lack of agricultural resources, such as mechanised equipment to increase yields 

to gain financially by selling the products (Aliber & Mdoda, 2015). This is evident in crop 

production where the soil is not well prepared through the application of fertilisers and 

pesticides (Adeniyi, 2013). These factors contribute to low yields. With livestock 

production the animals graze freely and in some cases the areas where these animals 

graze are subjected to overgrazing.  

2.4.2 Commercial farming 

Commercial farming refers to the production of commodities by means of modern 

technology and is driven by the motive to sell commodities to make a profit (Kheswa, 

2015). Commercial farming consists of traditional practices that have evolved over time 

and includes the use of power equipment and mechanisation of farm types (Van 

Niekerk, et al., 2016). One of the differences between subsistence farming and 

commercial farming is the use of external labour to operate power equipment (Khapayi & 

Celliers, 2016; Van Niekerk, et al., 2016). Mechanised farm equipment is used by 

commercial farmers to enable them to work large areas of land to produce a greater 

quantity of a specific commodity to gain lager profit margins. 

2.4.3 Industrialised farming 

Industrialised farming consists of modernised technologies that industrialise the 

production of a commodity on a commercial farm (Lobao & Stofferahn, 2008). With the 

industrialised process a much higher yield of a commodity can be obtained on a 

relatively small area. With this type of farming practice there are also advantages and 

disadvantages. The advantage is that a higher commodity yield can be achieved with a 

greater profit margin. The disadvantage is that implementation is very expensive and 

production costs are higher (Van, 2010). 
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2.5 Forms of Industrialised farming 

There are several types of industrialised farming practices namely: 

2.5.1 Feedlots 

A feedlot can be defined as an area where livestock are fed or fattened (Costa Junior, et 

al., 2013). Feedlots consist of camps with large amounts of livestock in a dedicated area 

where the livestock is purchased from commercial farmers at a desired weight (Rivera, 

et al., 2014). Highly modern feedlots will purchase livestock and weigh them and animals 

of a similar weight are placed together in a camp. By planning and under ideal conditions 

optimal nutrition is given to the animals to gain weight at a desired rate not to over fatten 

the animals but to gain protein mass (Stackhouse-Lawson, et al., 2013). The growth rate 

of the animals is monitored during their stay and once a desired weight is obtained the 

animals are sold to slaughter houses. 

2.5.2 Poultry 

Poultry farming consists of the process where domesticated birds are raised on a large 

scale to produce eggs and meat (Rodic, et al., 2011). The world’s bulk poultry production 

consists of chickens (Bouvarel, & Fortun-Lamothe, 2013) and production is divided into 

two intensive farming practices namely broiler chicken farming, and layer chicken 

farming. Layer chicken farming is where chickens are raised for egg production 

(Leinonen & Kyriazakis, 2013). Layer chickens have been bred to produce an optimal 

number of eggs during the hens’ life span. Layer production systems that are used are 

either free range or furnished cages (Bouvarel & Fortun-Lamothe, 2013). Broiler chicken 

farming is where large numbers of chickens are raised for meat production (Leinonen & 

Kyriazakis, 2013). The chickens are fed a specialised animal feed that provides the 

optimum growth ratio and are ready for the consumer market after 5 to 6 weeks 

depending on the species (Verdal, et al., 2013). There are also two methods used for 

broiler production namely free range and indoor production systems (Verdal, et al., 

2013). 

2.5.3 Irrigation 

Natural crop production depends on the annual rainfall and is also area specific 

(Bhardwaj & Agrawal, 2014). The yield of the crops is directly influenced by the volume 

of rain and should rainfall be below annual levels the crops may wither. In the production 

of crops there are two terms used to classify the land being used for production namely 

“dry land” and “irrigation land” (Bhardwaj & Agrawal, 2014). The term “dry land” refers to 
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land that is used for crop production that relies entirely on annual rainfall. Irrigated land 

has additional infrastructure to provide water to the land with a desired water coverage 

at a chosen time (Xue & Ren, 2016). According to Majoro, et al. (2016) there are four 

main methods available to irrigate land namely; surface, sprinkler, drip and subsurface 

irrigation systems.  

2.6 Farming types 

The farming type refers to the commodity being produced on a farm and there are several 

kinds of farming types. According to Bernstein (2013); Iles and Marsh, (2012) and Mölders 

(2014); some of the more generally known farming types are: 

 Crop farming – This is the production of grain, wheat and sunflower. These types of 

farming are usually seasonally bound. 

 Livestock farming – the production of meat that includes beef, lamb, goat, pork and 

game. This type of farming is not seasonally bound. 

 Poultry farming – is the practice where birds are bred to produce meat or eggs.  

 Mixed farming – this is where crop and livestock farming are combined. 

 Dairy farming – the production of fresh milk. 

 Game farming –practice where wild game is bred and raised for hunting or 

commercial distribution to game ranches for conservation. 

 Horticultural farming – production of fruits, vegetables, flowers, orchards and 

vineyards etcetera. 

 Fish farming –fresh or saltwater fish breeding. 

 Forestry farming – the production of trees for timber or paper. 

2.7 Methods used in farming 

Farming methods can be described as the procedures or the processes that are used on 

a farm to produce a commodity. The following subdivision will use a western first world 

perspective to discuss several of the most common farming methods (Berentsen & van 

Asseldonk, 2016; Kotze, 2016 & Lin & Hülsbergen, 2016). 

2.7.1 Conventional farming 

The method refers to traditional practices that have evolved over time and makes use of 

technology and available tools to cultivate crops (Lin & Hülsbergen, 2016). This method 

is also seen as an “aggressive invasive” method that includes tillage of the soil, the use 

of pesticides, the use of herbicides, the use of inorganic fertilisers and genetic modified 

seeds (Mehmood, et al., 2016). 
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2.7.2 Organic agriculture 

This method refers to a more current practice where organic products are used without 

the use of any chemicals. The goal of this method is to produce a commodity that has 

not been exposed to toxic chemicals (Berentsen & van Asseldonk, 2016). For instance 

Organic animal manure will be used in place of inorganic fertilisers (Fleury, et al., 2014). 

This method still makes use of technological tools such as harvesters etc.  

2.7.3 Conservation agriculture 

The method refers to the practice where the soil disturbance is minimised to preserve 

soil degradation and is also known internationally as Conservation Agriculture (CA) or 

“no tillage” (Kotze, 2016). Soil disturbance by means of tillage is minimised or avoided 

by reducing mechanical activities. CA aims to maintain natural soil minerals, preserve 

ground moisture and reduce soil erosion (Pedzisa, et al., 2015). According to 

Thierfelder, et al. (2016) CA practices reduce soil compacting and allow for rain water to 

drain into the soil to much deeper levels.  

2.7.4 Precision farming 

Precision agriculture (PA) is a modern science that is used to increase the yield of crops 

by making use of technology (Demattê, et al., 2014; Phillips, 2014). PA makes use of 

different agricultural science techniques to obtain different types of data which are then 

analysed and mapped. The data consist of the soil type, soil compaction ratios, and 

nutrient classification and soil moisture contents (Dias, 2015). The data are captured by 

using a Global Positioning System (GPS) and in some cases agricultural equipment are 

also fitted with GPS technology that allows for the capturing of information in relation to 

the type of tillage and the amount of fertiliser per area (Mehmood, et al., 2016; Grad, et 

al., 2014). This practice reduces cost and optimises the yield of crops being produced.  

From the literature on agriculture it is evident that agriculture is complex and consists of 

different compilations. These compilations interact with one another to form the ideal 

farm production system which may result in environmental impacts. The following 

section will provide a background to the related environmental impacts of agriculture in 

the farm production system and from the discussion it will provide the basis on why the 

study was done on environmental awareness of farmers. 
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2.8 Environmental Impacts of Agriculture 

Agriculture has a synergistic interaction between the three pillars of sustainability and has 

been researched in a western first world context and therefore it needs to be 

acknowledged that agriculture may have a negative impact on the environment (Kassam 

& Brammer, 2016). The degree to which each farming type contributes to environmental 

impacts is widely debated (Kassam & Brammer, 2016; Pham & Smith, 2014). An adverse 

impact can be defined as an agricultural action that changes or contributes to the change 

of a natural resource in a negative way (Pham & Smith, 2014; Farmar-Bowers & Lane, 

2009; Herzon & Mikk, 2007). Some of the most prominent impacts in agriculture are: Soil 

degradation and erosion; slash and burn practices; deforestation; desertification; 

overgrazing; genetic engineering; pesticides; fertiliser use; irrigation; waste products and 

mechanisation. These impacts have been researched individually and in-depth results are 

available. For the purpose of this study only an overview of the impacts will be provided.  

2.8.1 Soil degradation and erosion 

Soil degradation and erosion are the end result of a process that is initiated with the 

removal of vegetation ground cover to prepare an area of land for farming (Barman, et 

al., 2013). The natural process of soil is to fertilise itself by means of natural composting 

however with farming practices the soil quality and fertility decrease over time and the 

soil cannot sustain growth due to lack of nutrients (Hamdy & Aly, 2014). The area 

becomes arid due to top soil being lost and the result is enhanced by wind and water 

erosion over time (Colazo & Buschiazzo, 2015; Prokop & Poreba, 2012). 

2.8.2 Slash and burn 

Slash and burn farming is a method that has a very old history and is the process where 

a vegetated area is slashed and the material then burned to clear an area for farming 

(Goswami, et al., 2012). This practice is still widely applied by subsistence farmers in 

developing countries (Goswami, et al., 2012). During the burning of material air pollution 

is generated and in severe cases the fires cannot be contained and large areas of 

natural vegetation are destroyed by the uncontrolled fires (Thomaz, 2013). The natural 

ecosystem and micro-organisms are destroyed by the intense heat and the soil becomes 

infertile over a period of time. In areas where there are low population of nomadic 

farmers, once the soil becomes infertile a new area is selected to be burned and the 

process is repeated as needed. Over time the discarded land is subjected to soil 

degradation and erosion (Thomaz, et al., 2014). 
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2.8.3 Deforestation 

Deforestation is the process where forest and scrubs are permanently destroyed to clear 

the area for farming or other practices (Adu, et al., 2012). Deforestation has an impact 

on the global carbon cycle as trees use carbon dioxide to produce oxygen and in the 

long term the increased carbon contributes to climate change (Reddy, et al., 2016; 

Ickowitz, et al., 2015). Forests are complex ecosystems and by passive deforestation 

some species are lost; the natural water cycle is disturbed and the end result is soil 

erosion and degradation (Lawrence & Vandecar, 2015). 

2.8.4 Desertification 

Desertification can be described as land degradation due to vegetation clearance and 

overgrazing in more arid areas (YueGao, 2010). These areas are also more vulnerable 

to desertification due to drought, climate change and extensive moisture loss (Terdoo, & 

Adekola, 2014).  

2.8.5 Overgrazing 

This is the process where vegetation is exposed to extensive grazing over an extended 

period of time and the natural vegetation does not have sufficient regrowth time to 

recover (Dlamini, et al., 2016). The vegetation decreases and erosion takes place as the 

vegetation growth decreases (Hosseini & Sarfaraz, 2014). The effect of overgrazing 

results in a decline in the fertility and production rates of the land, which may result in the 

spread of invasive species and weeds in the area, and in the long term results in 

desertification (Terdoo, & Adekola, 2014). 

2.8.6 Genetic engineering 

Genetic engineering is the science where the genetics of an organism is manipulated 

(Brookes & Barfoot, 2016.) The outcome of genetic engineering is generally known as 

Genetic Modified Organisms (GMO’s) whereby the genetics of a species is altered to be 

more resistant to diseases, pests and to chemical exposure (Ulukan, 2009). By using a 

specific type of GMO’s the production yield may be increased but it may have a negative 

impact on the environment.  GMO’s may be resistant to various types of pesticides and 

the application of pesticides may target nonspecific species and thereby killing a wanted 

species (Paull, 2015).  
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During the dosing process of chemicals wind can contribute to a chemical drift that 

targets nonspecific areas that is harmful to humans as well as the environment (Paull, 

2015). Genetic engineering may cause predator species to become more resistant to 

chemicals over a period of time. These resistant organisms breed and distribute to 

plants that have not been genetically engineered and may cause damage to the 

vegetation due to normal management practises not being successful (Paull, 2015).   

GMO’s therefore contribute to the loss of traditional genetics of organisms. 

2.8.7 Pesticides 

A pesticide is a chemical or biological substance that is poisonous and is designed to kill 

or retard the growth of an organism (Abdulhamid, 2012). Pesticides can be divided into 

several sub categories namely, herbicides, fungicides, insecticides, rodenticides and 

other applications (Abdulhamid, 2012). Most of these pesticides are being sprayed and 

according to Abdulhamid (2012) large quantities of the applied pesticide reach other 

unintended destinations such as water sources, soil and non-targeted species. 

Insecticides account for numerous plants, birds and wildlife deaths each year due to 

their acute toxicity and one of the most common negative effects is the reduction of 

pollination of plants due to pollinators being killed (Bojacá, et al., 2012). Overuse or 

incorrect use may result in pests becoming more resistant to a specific pesticide and this 

results in the use of more toxic pesticides that contribute to the accumulation of toxins 

(Bojacá, et al., 2012). Pesticides contribute to surface and groundwater pollution as well 

as the reduction of soil micro-organisms. Pesticides are some of the most toxic and 

harmful substances and although the use is legalised and controlled, it is freely available 

for agricultural practices and household applications (Ben, et al., 2016). 

2.8.8 Fertiliser 

Fertiliser is a substance that is used to add nutrients to soil to increase the fertility of the 

soil in order to enhance plant growth (Henning, et al., 2013). Fertilisers are 

manufactured as a liquid or a solid and are manufactured as a ratio between nitrogen, 

phosphorus and potassium (N:P:K). The fertiliser is then applied to agricultural land at a 

weight ratio to obtain a required production yield. Most fertilisers are nitrogen based and 

are also water soluble making them ideal to break down into nitrates (Henning, et al., 

2013). Excessive nitrates can leach in to the soil and bind with water molecules that 

accumulate in soil over time and contaminate surface water (QinPu, 2014). One of the 

impacts of nitrogen is eutrophication which depletes oxygen in water and results in algae 

blooms (Dhadli & Brar, 2016). Increased levels of nitrogen in the water are toxic to 

aquatic life and soil quality. The application of fertiliser onto soil can influence the pH of 
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the soil where micro-organisms may be killed due to the shift of the pH level and results 

in cessation of the natural soil fertilization process (Sharpley, 2014).  

2.8.9 Irrigation 

Irrigation is the process where water is used for agricultural production to increase the 

yield of a commodity due to water being the most important element to sustain plant life 

(Haghverdi, et al., 2016). Water is extracted from a water source and irrigated in bulk on 

the soil and therefore the impacts of irrigation may be diverse. Due to the high volume of 

water that is extracted for irrigation the natural ground water table or aquifer is being 

depleted (Majoro, et al., 2016). Aquifer water levels are sustained by rainfall and during 

dry seasons the water levels drop, affecting surrounding water users. This is evident 

where boreholes run dry or the recovery rate increases (Olayide, et al., 2016). Where 

water is extracted from rivers the downstream user can also be affected during droughts. 

The volume of water that is irrigated on soil over time also decreases the quality of the 

soil (Gross, et al., 2014; Temizel, 2016).  

2.8.10 Supplementary farming impacts 

Agriculture generates numerous types of waste and the impact of these types of wastes 

have been researched and documented (Pham & Smith, 2014; Farmar-Bowers & Lane, 

2009; Beedell & Rehman, 2000; Herzon & Mikk, 2007). For the purpose of this study a 

broad overview of broad waste products and pollution is provided. 

 

 Faecal waste from households: Farms are not serviced by Municipalities and 

therefore French drains and septic tanks are used where faecal matter pollutes 

ground water as well as soil. 

 Electrical consumption: Industrialised farming make use of electricity that has an 

indirect impact due to the depletion of a natural resource by the burning of coal to 

generate electricity. 

 Fuel usage: Farm processes have been mechanised through the use of fuel driven 

equipment such as tractors and these equipment contribute to release of air 

emissions and the use of a natural resource. 

 Garden and household waste: This is general waste that is produced and due to the 

lack of access to appropriate landfill sites the option of burning is used which results 

in air pollution. 

 Animal manure: Industrialised livestock farming produces large quantities of manure 

that consist of nutrients that may leach into soil and ground water during precipitation 

and in high concentrations cause contamination of the soil and water (Stehfest, et 
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al., 2013). A secondary impact from the manure heaps is odour that attracts pests 

like flies. 

 Used oil and filters: Machines and equipment are serviced and the used oil and 

filters may pollute the ground and water if not disposed of correctly. Air pollution may 

occur if the used oil and filters are burned.  

 Used chemical containers: Containers may still contain trace amounts of pesticides 

and oil residue and farmers reuse the containers by washing them on open soil.  

 Nuisance dust: Dust is generated through mechanical processes such as tilling 

where fertile top soil is blown away during windy conditions. 

 Spillages: Spillages occur during transfer of chemicals such as pesticides and 

fertilisers resulting in contamination of soil and water. 

It is evident that agriculture may have a negative impact on the environment through the 

production processes in farming. The farmer is responsible for choosing the desired 

farming type, method and practice and with his choice there will be decisions made on 

his farm.   The following section will seek to explore how the farmer’s attitude, 

awareness and behaviour influences his/her decisions relating to their farm.   

2.9 The farmer as decision maker 

From the discussed literature it is evident that agriculture is a complex system with a wide 

range of documented environmental impacts, but nevertheless remains an important 

component of sustainable development in any country. The farming practice, type and 

method need to be managed to ensure effective production and the person responsible 

for the management is known as a farmer. The farmer makes decisions to achieve 

production goals and thus is regarded as the decision maker. The decisions made by a 

farmer may have a positive or negative effect on the environment and his decision 

process may be influenced by his awareness of the environmental impact, his attitude 

relating to the impact and his behaviour of the impact (Comoé & Siegrist, 2015; Farmar-

Bowers & Lane 2009).  Figure 2 (own design) shows how these factors are linked in the 

decision making process. 
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Figure 2: Decision making module (own design) 

2.9.1 Factors influencing the decision making process 

The human decision making process is a very complex scientific process that involves 

different spheres of science such as psychology, physiology and several normative 

approaches including culture, religious beliefs and social environmental expectations 

(Farmar-Bowers & Lane, 2009).   For this study three attributes that may affect a 

farmer’s decision making process were selected from the field of social science. The 

reason for selecting only three attributes is that there are several attributes that have 

been thoroughly researched and to achieve the aim of the study the following were 

selected: 

Behaviour 

Behaviour is defined as the subconscious action of how people react to the surroundings 

that may either be positive or negative (Cavallo, et al., 2014). From an agricultural 

perspective the decision that a farmer makes may be influenced by his/her perspective 

of how other farmers react to the environment (Comoé & Siegrist, 2015). 

 

Attitude 

Attitude is defined as how people express a feeling towards something (Kong, et al., 

2014). In the agricultural context attitude may influence how a farmer makes a decision 

and according to Zhang, et al. (2015) a farmer may have a high level of knowledge of a 

negative impact but if his/her attitude is negative he may choose to take a decision for 

own gain at the expense of the environment.  

 

 

Decision 
Making

Awareness

AttitudeBehaviour
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Awareness  

Awareness is defined as the perception of a fact or condition (Akca, et al., 2007). 

Awareness plays a crucial role in how a farmer makes a decision as a farmer may make 

a decision based on his/her awareness of higher production ratios (Farmar-Bowers & 

Lane, 2009). Some level of environmental awareness is present in some humans as 

some are taught in their education system about conserving the environment. Although a 

farmer is aware of his/her environment he may still make decisions that he believes are 

correct without understanding the deeper impact of his/her decisions on the environment 

(Comoé & Siegrist, 2015).  

   

Following the discussion on the attributes that may influence the decision making 

process of a farmer, some applicable examples will now be discussed to illustrate how 

such are relevant to the agricultural sector. These applied examples have been chosen 

as they relate to attributes that influence a farmer’s decision making processes.  

2.10 Applied examples 

To compare and understand the decision making processes of farmers and how they 

react to environmental awareness, their attitudes and their behaviour towards the 

environment, appropriate applied examples have been selected. These examples will first 

seek to understand the outcome of two international studies and thereafter such will be 

narrowed down to two case studies that were done in South Africa. Each example will be 

briefly discussed and the link from each example in terms of behaviour, awareness and 

attitude are presented in Table 1. 

Applied example 1: “Understanding farmers’ strategic decision-making processes and the 

implications for biodiversity conservation policy’’ (Farmar-Bowers & Lane, 2009). 

Introduction 

This study was done in Australia and focused on threats to native biodiversity on farms 

due to development and expansion of agriculture in Australia. The conservation and 

protection of native biodiversity has declined over years and the study aimed to evaluate 

a farmer’s decision making process with regard to biodiversity conservation by using 

decision making system theory. The study was done by means of interviews with 

farmers in the selected study area. 
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Outcome 1: Attitude 

The farmers’ attitudes positively motivated the farmers to create opportunities for their 

families and gave them ambitions in life. Aspiration from positive attitudes influenced 

their decision making processes to make decisions that resulted in benefits for 

themselves. Motivation was also driven by the farmers’ own objectives to achieve 

biodiversity conservation. The outcome also suggested that although a farmer can strive 

to achieve certain goals such goals can change as their surrounding environments 

change as well as their family’s needs. 

Outcome 2: Awareness 

In agriculture a farmer is not always merely a result of various opportunities but rather 

someone who works to create his/her own opportunities. To create suitable opportunities 

the awareness and skills he possesses allow him to be more opportunistic to take on 

new opportunities. The suitability and availability of opportunities played a part in the 

farmer’s decision making process that related to his ambition in life and feelings towards 

conserving biodiversity. 

Applied example 2: “Analysis of the ecological conservation behaviour of farmers in payment 

for ecosystem service programs in eco-environmentally fragile areas using social psychology 

models” (Deng, et al., 2016). 

Introduction 

This study was performed in the Loess Plateau area in China. Numerous studies have 

been done on farmers’ conservation behaviours but only focused on individual 

characteristics.  This study was designed to focus on the psychology of planned 

behaviour theory to examine factors that affected the intention and behaviour of farmers 

that are practicing conservation on a reward system. Specific attention was given to 

farmers’ attitudes and behaviours towards conservation.   

Outcome  

The study determined that farmers may be positively influenced to promote ecological 

conservation. This forms part of the decision making model where a farmer’s own choice 

is affected by social and personal motivations. The study also found that behaviour may 

be influenced by external factors such as social status and peer evaluation. Farmers with 

a stronger intent to conserve made more efforts to perform the actual conservation 

practice. Farmers’ intentions were also affected by their attitude towards conservation 
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behaviour. Farmers who had a support system that assisted in conservation had a more 

favourable attitude towards conservation. 

Applied example 3: “The conditions under which farmers are likely to adapt their behaviour: A 

case study of private land conservation in the Cape Winelands, South Africa” (Honing, et al., 

2015). 

Introduction 

This study was conducted in the Cape Winelands in South Africa that has one of the 

most important biodiversity ecosystems present and is known as the Cape fynbos 

biome. To promote and protect the area the World Wide Fund for Nature (WWF) Cape 

Town and the Biodiversity and Wine Initiative (BWI) were established. The BWI is 

involved with the South African Wine Industry and one of the goals of the BWI is to 

maintain an incentive scheme with wine farmers to promote biodiversity conservation on 

their farms. The study focused on conditions such as voluntary market based incentives 

to promote conservation. This allowed investigate the link between individual behaviour 

changes in farmers in the area and their awareness, motivation, and pathway and 

reward systems. The study was done by performing interviews with farmers who are 

involved with the BWI. 

Outcome 1: Awareness 

Most of the participants showed some level of environmental awareness before 

becoming a member of the BWI. After joining the BWI an improvement in a farmer’s 

environmental knowledge was noted. The study determined that farmers felt that 

practical experience gained over time helped improved their environmental awareness. 

They were aware of environmental issues but their awareness increased drastically and 

they understood the environmental impact better when they became involved with 

environmentalists from the BWI. 

Outcome 2: Motivation behaviour 

The study showed that farmers were motivated to join the BWI, due to the value and 

incentive offered by the BWI. It was also concluded that motivation formed part of the 

intrinsic behaviour that included a responsibility to conserve and protect the 

environment. Extrinsic motivation was also observed in farmers as they managed their 

environmental risks to gain a better market advantage.  
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Outcome 3: Awareness 

The participants stated that they were aware of environmental challenges before joining 

the BWI but did not act on environmental challenges due to lack of skills, guidance and 

lack of knowledge. The BWI addressed these challenges by making the required 

management and knowledge tools available to the farmers.  One of the tools used to 

address these challenges was the development of a farm specific environmental 

management plan (EMP).  The EMP provided a road map to farmers on what to do and 

how to perform certain environmental tasks. The EMP was implemented by using 

technical expertise to train the farmers on the content of the EMP.  

Applied example 4: “The interplay of knowledge, attitude and practice of livestock farmers: 

Land management against desertification in the South African Kalahari” (Kong, et al., 2014) 

Introduction 

The study was conducted in the Kalahari in South Africa (Developing country). The area 

that was selected is exposed to desertification which is one of the vital agricultural 

impacts identified with livestock farming. This study explored the link between 

commercial livestock farmers’ knowledge and attitude toward land management. The 

participants were selected opportunistically and the participant’s race, farm size and farm 

practices differed. The participants were interviewed and photos taken to capture their 

knowledge and attitudes on land management.  

Outcome  

The model used in the study showed that environmental awareness can alter 

environmental attitudes that may lead to pro environmental behaviour. The research also 

showed that a positive attitude does not always relate to positive environmental 

conservation behaviour. It was also found that small scale farmers were aware of 

environmental best practices but lacked the financial support and required infrastructure 

to manage soil erosion and degradation.  

To understand how the international applied example 1 and 2 interlinks with applied 

example 3 and 4 that were done in South Africa, a comparison has been provided in 

Table 1, and linked to attitude, awareness and behaviour focused on in this study with 

the key similarities highlighted in bold font. 
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Table 1: Similarities between international and national examples. 

Factors influencing the decision making process 

Factors 

Applied example 1 

(International) 

Applied example 2 

(International) 

Applied example 3 

(South Africa) 

Applied example 4 

(South Africa) 

Attitude 

New opportunities are 

created by a positive 

attitude through 

motivation. 

Intentions can 

determine the required 

attitude. 

Taking responsibility 

for actions leads to an 

attitude adaption. 

Knowledge affects 

attitude 

Behaviour 

Behaviour may 

change if current 

surroundings do not 

meet own goals. 

Choices may be 

affected based on how 

our peers see us. 

Involvement in 

environmental issues 

affects behaviour. 

Constraints affects 

your behaviour 

Awareness 

New opportunities 

are sought if aware of 

them. 

Support systems 

contributes to a better 

awareness level. 

Skills and guidance 

raise awareness. 

Awareness leads to 

good practices. 

 

From these applied examples it is evident that these internal factors can be influenced 

by external attributes such as behaviour, awareness and attitudes – all these may 

influence a farmer’s decision making process. 

Although the international examples have used models to predict external factors this 

study will not be using a descriptive model. This study will only be focusing on 

environmental awareness, attitudes and behaviour of the decision making process. 

2.11 Conclusion 

Sustainable development is a global concept that is used to meet human needs and goals 

but also take into account the resources needed to meet human needs and goals. The 

sustainability model is built on three pillars namely social, economical and environmental. 

For these pillars to interact with one another the principles were enacted in legislation and 

in South Africa the principle of sustainability is included in the Constitution of South Africa 

and is known as the section 24 right. To achieve this right framework legislation was 

developed and is known as the National Environmental Management Act (NEMA). NEMA 

provides the framework to achieve sustainability by means of principles and other acts 

and regulations including Environmental Impact Assessment (EIA). The EIA is used to 

predict and manage negative impacts on the environment to allow for an activity to be 
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sustainable. From the discussed literature it is also evident that agriculture may have 

negative impacts on the environment due to the composite of the farm practice, farm type 

and farming method. The farmer was also described as the decision maker and that his 

decisions could be influenced by aspects such as awareness, attitude and behaviour.  

In Chapter 3 the Research Methodology will provide the roadmap on how to evaluate 

environmental awareness of farmers in the North West Province. 
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CHAPTER 3: RESEARCH METHODOLOGY 

Research is a systematic approach to obtain data that is needed to achieve the aim of a study 

(McCusker & Gunaydin, 2015). The quality of the research depends on how well the study is 

planned and performed. In Chapter 3 the research plan will be discussed to provide guidance 

on how the environmental knowledge of farmers will be evaluated. To reach the aim of the study 

the following objectives need to be considered in the research methodology:  

1. To evaluate the extent of farmers’ awareness of sustainable development. 

2. To determine the farmers’ perceptions of environmental legislation. 

3. To determine to what extent farmers are contributing to sustainable agricultural 

development. 

4. To determine the extent to which farmers are aware of the environmental impacts 

relating to agriculture. 

5. To investigate how environmental behaviour, attitude and awareness contribute to 

decision-making. 

3.1 Research strategy 

According to McCusker & Gunaydin (2015) and Dowling, et al., (2016) qualitative 

research is the process where a better understanding of a concept is pursued and is also 

referred to as exploratory research. The collective name “farmers” was used to describe 

the participants in the study as they are interconnected to agriculture and are entitled to 

their own opinion and willingness to participate. The design of the study needed to be 

opinion based as multiple participants need to participate to obtain relevant data (Huang & 

Yu, 2015). To obtain data from the participants a questionnaire was designed. The 

qualitative approach for this study is summarised in Table 2.  
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Table 2: Research design 

Research design 

Research method Qualitative 

Study design and strategy Opinion based 

Purpose Probing of farmers environmental knowledge 

Method  Identification of a study area. 

 Design of a questionnaire informed by aspects of the 
literature review. 

 Validity and reliability testing. 

 Homogeneous sampling selection. 

 Purposive data collection strategy 

Analysis  Inductive approach. 

 Use discourse method to analyse open ended 
questions. 

 Use of descriptive statistical approach to analyse 
closed questions. 

Outcome Understanding the level of environmental awareness of 
farmers 

 

3.2 Study area 

The central part of the North West Province was selected to perform the study as 

presented in Figure 3. In this selected area, the service area of NWK Limited was used as 

the area to perform the research. NWK (Ltd) is an agricultural company with farmers 

being shareholders in the Company and the head office of NWK (Ltd) is situated in 

Lichtenburg (GPS location S26̊ 09’ 05’’ and E26̊ 09’ 26’’) with a service area that consist 

of approximately 3.7 million hectares. Figure 4 provides an aerial overview of the selected 

study area. 

 

 

 

 

 

 

 

     

Figure3: Central North West 

Lichtenburg 
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Figure 4: NWK Service area 

3.3 Study design 

The questionnaire was informed by the literature review which provide the basis and 

foundation for the questions.  Table 3 provides an abbreviated overview of the content of 

the questionnaire and a full version is available in the annexure. The planning of the 

questions was done by using the requirements of Ritchie and Lewis (2003) that requires 

that a question must be clear and unambiguous; must be focused, capable of being 

researched through data collection; connected to existing research and feasible. The 

questionnaire consisted of six sections with open ended and closed questions. The 

questionnaire started off by obtaining demographic information that allowed to plot the 

participating farmers on a map. This was also a quality check to confirm that a variety of 

farmers with a reasonable geographic distribution has participated. The closed questions 

were designed to make use of the Likert scale model. The scale is used to determine to 

what degree the participant agreed or disagreed with a statement question (Capuano, et 

al., 2016). The open ended questions allow for the participant to reflect in his own words 

on how his interprets the specific section. Table 4 provides an overview on how the 

research objectives were achieved through the questionnaire. 
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Table 3: Abbreviated questionnaire 

Section 1: Demographic 

1.1 Farm name 

1.2 Nearest silo 

1.3 District 

1.4 Type of farmer 

1.5 Farm size 

1.6 Type of farm practice 

1.7 Age 

1.8 Education 

4.6 Over grazing contributes to a decrease in desired plant species. 

4.7 Genetically modified organisms have a negative impact on the 
environment. 

4.8 Burning of house hold waste is acceptable. 

4.9 Animal manure has a positive effect on the environment. 

4.10 I recycle used oil. 

4.11 Oil can contaminate groundwater. 

4.12 Describe environmental impacts on your farm. 

4.13 Name measures you will take to reduce environmental impacts. 

Section 2: Sustainable development 

2.1 Environmental management is the management of human      
activities on the environment. 

2.2 Sustainability consist of three pillars 

2.3 Sustainability contribute to decision making. 

2.4 Economic growth takes place at the cost of the environment. 

2.5 My farm is sustainable. 

2.6 Give examples on how your farm is sustainable. 

2.7 Name the most important contribution that agriculture provides. 

Section 5: Environmental legislation 

5.1 I am aware of environmental legislation and regulations. 

5.2 EIA must be done for certain farm activities. 

5.3 EIA’s are expensive. 

5.4 Contravention of environmental legislation results in prosecution. 

5.5 Persons who polluted are responsible for the clean-up. 

5.6 What is the most important environmental law for agriculture? 

5.7 What is your opinion of environmental management on farms? 

Section 3: Agriculture and sustainable development 

3.1 Agriculture has a negative impact on the environment. 

3.2 Agriculture contributes to sustainable development. 

3.3 Due to high production costs the best environmental option is not 
followed. 

3.4 Industrialised agriculture has a lower impact on the environment. 

3.5 In future I will use environmental friendly farm practices. 

3.6 Conservation agriculture results in increase production. 

3.7 How would you make your farm more sustainable? 

Section 6: Decision making 

6.1 Other peoples’ behaviours influence my decision making. 

6.2 Environmental awareness influences my decision making. 

6.3 Peoples attitude towards the environment influences decision 
making. 

6.4 Give examples of negative environmental behaviours. 

6.5 Give examples of positive environmental behaviours. 

6.6 Name the biggest concern relating to environmental management in 
agriculture. 

Section 4: Agricultural impacts 

4.1 Feedlots have a negative impact on the environment. 

4.2 Irrigation uses large volumes of water. 

4.3 Fertiliser has a negative impact on the environment. 

4.4 Agricultural chemicals are beneficial to the environment. 

4.5 Agriculture contributes to soil degradation and erosion.   
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Table 4: Integrated data collection to achieve the aim of the study. 

Research Aim: The aim of this study is to probe the environmental awareness of farmers in 

the North West Province. 

Research Objective 

Supporting 

Literature 

(Chapter) 

Data 

collection 

(Questionnaire 

section) 

Data analysis 

1. To evaluate the extent of 

Farmers’ awareness of 

sustainable 

development. 

Chapter 2.1 Section 2 

Questions 2.1 to 2.5 are 

closed questions. 

Question 2.6 to 2.7 are 

open ended questions. 

2. To determine the 

farmers’ perception of 

environmental 

legislation. 

Chapter 2.2 Section 5 

Questions 5.1 to 5.5 are 

closed questions. 

Questions 5.6 to 5.7 are 

open ended questions. 

3. To determine to what 

extent farmers are 

contributing to 

sustainable agricultural 

development. 

Chapter 2.3 Section 3 

Questions 3.1 to 3.6 are 

closed questions. 

Questions 3.6 to 3.7 are 

open ended questions. 

4. To determine the extent 

to which farmers are 

aware of environmental 

impacts relating to 

agriculture. 

Chapter 2.4 Section 4 

Questions 4.1 to 4.11 are 

closed questions. 

Questions 4.12 to 4.13 are 

open ended questions. 

5. To investigate 

environmental 

behaviour, attitude and 

awareness contributes 

to sustainable decision-

making. 

Chapter 2.5 Section 6 

Questions 6.1 to 6.3 are 

closed questions. 

Questions 6.4 to 6.6 are 

open ended questions. 
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3.4 Validity and reliability testing 

To obtain reliable data the questionnaire was subjected to validity and reliability testing. 

Validity testing was used to ensure the same data can be produced if the questionnaire is 

used in other research (Kalvenas, et al., 2016). In modern qualitative research validity and 

reliability ensure that accurate data were obtained. The term validity can be defined as a 

testing method to determine if the proposed research accurately measures what was 

intended to be measured and how honest the response are This was an important factor 

to consider during the study as the questionnaire was answered by farmers. The home 

language of most of the farmers who participated in the study was Afrikaans. The 

scientific content of the questions were translated from English to Afrikaans. Validity 

testing assured that the content of the question remained valid and the intent of the 

question was correct. A neutral farmer who was not included in the final data was selected 

to answer the questions as a first trial and from this participation some of the questions 

were redesigned and restructured to allow for improved understanding of the question.  

After this process was completed a pilot study was done with four farmers who were 

required to answer the questions and where they were uncertain about a question they 

were asked to highlight the section. The sections that they did not understand were 

discussed with them and questions that posed a problem were redesigned and reworded. 

The final questionnaire was sent to three farmers who consisted of a farmer with an 

agricultural degree; one with secondary education and one farmer with no formal 

education. The results that were received were compared to ensure that the intent of all 

the questions were achieved. From the validity and reliability testing it could be confirmed 

that the questions would provide the desired results that may then be used to achieve the 

aim of the study. 

3.5 Data collection 

According to Barratt, et al., (2016a) and Lee-Jen, et al., (2012) purposive sampling is a 

non-probability sampling technique whereby the sampling is done on the judgement of the 

researcher. Data were obtained for this study by making use of the purposive sampling 

method based on the characteristics of farmers. The purposive sampling method consist 

of several types each with a desired goal (Lee-Jen, 2012). For the purpose of this study 

homogeneous sampling was selected as the sampling allowed that a population of 

farmers in a selected area could be used due to their similar interaction and experience in 

agriculture (Dowling, et al., 2016; Sahu, 2013).  Data were collected within the NWK (Ltd) 

service area as shown in Figure 3 by making use of assistance of various internal 

colleagues’ assistance as well as assistance from external persons. For the internal data 
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collection permission was obtained from the Manager: Agricultural Management Services 

to distribute the questionnaire among work colleagues. The colleagues were introduced to 

the content of the questionnaire and asked to distribute the questionnaire among the 

farmers when doing field work.  They included soil scientists, agronomists, GIS 

specialists, an irrigation specialist, a livestock specialist and agricultural development 

specialist. To ensure that the sample was well represented external persons assisted with 

data collection by making use of other platforms within NWK (Ltd) including agricultural 

union meetings, fertiliser representatives, agricultural study groups and NWK retail stores. 

A data base with participating colleagues and external people was designed to keep track 

of the number of questionnaires distributed to them. The questionnaire was distributed 

from October 2016 to January 2017 and was completed under partial supervision from 

internal and external colleagues. As the completed questionnaires came back they were 

numbered to avoid duplication of results.  A total of 100 questionnaires was sent out to 

farmers in the study area and 46 completed questionnaires were received back. From the 

46 farmers who participated only 9 were subsistence farmers who represent 19% of the 

population size. Due to the relatively low number of subsistence farmers the data obtained 

were incorporated in the total population size and no distinction was made in the study 

between subsistence and commercial farmers.  Table 5 provides an overview of the 

number of farmers per area who participated and their location is plotted in Figure 5. 

Table 5: Geographical are where participation took place. 

Area Participants Area Participants 

Biesiesvlei 1 Mareetsane 1 

Coligny  1 Nooitgedacht 1 

Delareyville 2 Ottosdal 4 

Derby 1 Rostrataville 3 

Koster 17 Swartruggens 2 

Lichtenburg 5   

Madibogo 8 Total 46 
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Figure 5: Location of participants 

3.6 Data analysis 

Qualitative data analysis is the process whereby data are structured into a format that can 

be meaningfully interpreted and understood (Dowling, et al., 2016). For the purpose of this 

study an inductive approach was used to group the open ended and closed questions 

separately. This approach allowed for relationships to be identified in the open ended and 

closed questions (Daugherty et al., 2015). The analysis started out with the organisation 

of the data and such data were entered into an Excel spreadsheet. Once the Excel data 

base was completed basic descriptive statistics were used to analyse the closed 

questions. The data were interpreted using a stacked horizontal bar graph that allowed for 

the Likert scale to be summarised (McCusker, 2015). For the analysis of the open ended 

questions content analysis was used and similar answers were grouped together and the 

content was then interpreted. 

3.7 Conclusion 

This section discussed how the study was conducted to achieve the set objectives. The 

research strategy allowed the exploration of multiple farmer’s opinions relevant to their 

environmental awareness. The study area that was selected was in the central North 

West Province of South Africa with Lichtenburg being the central point. A questionnaire 

was designed according to the literature that provided the basis of each question. The 

closed questions were designed by making use of the Likert scale model and the open 

ended questions were used to evaluate a farmers’ own opinion and interpretation of a 

question. To ensure the questions provided accurate data validity and reliability testing 

methods were applied to the questions. The data that were obtained was analysed by 
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making use of basic descriptive statistics and the following chapter will discuss the 

research results.   
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CHAPTER 4: RESEARCH RESULTS AND DISCUSSION 

This chapter will focus on the results that were obtained during the study. The aim of this study 

was to probe the environmental awareness of farmers in the North West Province. 

In order to achieve the aim of the study the following objectives were addressed. 

1. To evaluate the extent of farmers’ awareness of sustainable development. 

2. To determine the farmers’ perception of environmental legislation. 

3. To determine to what extent farmers are contributing to sustainable agricultural 

development. 

4. To determine the extent to which farmers are aware of the environmental impacts 

relating to agriculture. 

5. To investigate how environmental behaviour, attitude and awareness contribute to 

decision-making. 

4.1 Geographical information 

During the study 46 farmers participated by completing the questionnaire. Section 1 of the 

questionnaire focused on the demographic information of the participants. Of the 46 

farmers who participated 37 were commercial farmers and 9 were subsistence farmers. 

The farm sizes were also diverse with the 46 farms ranging between 1 – 2000Ha.  The 9 

subsistence farmers were all placed in the 1 – 249Ha farm size category as the 

subsistence farmers are not well equipped to manage larger portions of land.  The 

remaining majority of farms were between 250 – 999Ha. This indicated that the population 

size of 48% was an appropriate sample as these farm sizes are consistent with family 

farms sizes in the North West Province. Farm sizes lager than 1000Ha are the result of 

expansion by purchasing additional land.  Figure 6 provides an overview of farm size 

distribution amongst farmers. 
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Figure 6: Farm sizes 

Farmers’ ages were also evaluated in the study and results are provided in Figure 7. The 

majority of farmers were between the ages of 30 and 59. The relatively low number of 

farmers between the ages of 20 to 29 years may be a result of the younger farmers still 

studying at learning institutions. The age range from 60 to 70 years upwards may be due to 

a younger generation taking over from their parents.  

 Figure 7: Farmer age 

The study also provided an opportunity for a farmer to state his highest qualification. It 

was discovered during the evaluation that 57% of farmers had some higher educational 

training.  

Figure 8: Qualifications 
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Question 1.6: Farming Type

The farm type was also evaluated in the study to give the farmer an opportunity to indicate 

all the different farm types on his farm. The results indicated that 41 farmers had a 

secondary farm type namely cattle farming, which provided an alternative source of 

income.  

For this study the farmer was given a choice between Crop and Irrigation farming. Crop 

farming relates to normal crops that are dependent on rain and irrigation refers to an area 

that is irrigated with sprinklers. From the results crop farming had 36 farmers that are 

making use of this farming type. The third preferred option was sheep farming with 20 

farmers using this method and the fourth preferred option being irrigation with 15 farmers.    

Figure 9: Farming type 
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4.2 Sustainable development 

This section focused on the awareness of farmers relating to sustainable development 

and the results are displayed in Figure 10.  The discussion will be broken down per 

question answered in section 2 of the questionnaire. 

    Figure 10: Perceptions of sustainable development 

Question 2.1: “Environmental management is the management of human activities that 

may have an effect on the environment” 

The purpose of this question was to determine if a farmer understood the concept of 

environmental management. It was found that 37% of farmers strongly agreed with the 

statement followed by 20% that agreed with the statement. Thus combined it can be 

argued that only 57% of farmers understood the concept of environmental management 

with 43% returning neutral results. It can thus be argued that farmers have a medium level 

of awareness related to environmental management on farms.  

Question 2.2: “Sustainability consist of the interaction between economic growth, human 

wellbeing and environmental protection”.  

This question focused on determining to what extent farmers are aware of the sustainable 

developmental model. The results showed that 39% answered the question as neutral and 

it can be an indication that the 39% of farmers are not aware of the sustainable 

development model. The majority of farmers tended to agree (30%) and strongly agree 
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(30%) with the statement. It can be concluded that 60% of farmers are aware of the 

sustainable development model. 

Question 2.3: “Sustainable development outcomes may influence a human decision”.  

This question attempts to evaluate whether a farmer keeps sustainable development in 

mind when making any decision. The majority of 48% agreed with the statement and 26% 

strongly agreed with the statement, 22% of the farmers were neutral and 2% disagreed 

with the statement. It can be concluded that 74% of farmers consider sustainability when 

making a decision on their farms.  

Question 2.4: “Economic development may take place at the expense of the 

environment”. 

This question aimed to determine whether a farmer would choose the economic benefit at 

the expense of the environment. The majority of farmers (71%) indicated that they would 

choose financial gain at the expense of the environment. 

Question 2.5: “My farming practices are sustainable”. 

This question evaluated the opinion of farmers’ if they feel that their farm practices are 

sustainable. The results showed that 52% agreed that they have sustainable farm 

practices followed by 28% that disagreed and lastly 20% that indicated a neutral stance.   

Conclusion of section 4.2: Sustainable development 

It can be concluded that farmers are aware of sustainable development. The questions 

designed also revealed that although 74% of farmers agreed that sustainable 

development played a role in their decision-making and farm management practices, only 

52% agreed that in their opinion their farm practices were sustainable. This also relates to 

the perception of financial stability where 71% of farmers agreed that economic growth 

takes place at the expense of the environment and therefore farmers are aware of 

sustainable development but slightly favour the financial gain over environmental 

considerations. However the open ended questions suggested that farmers strongly 

interpret sustainable development as financial stability. In the second question the farmers 

were asked to name the important contributions that agriculture offers South Africa and 

the results indicated that farmers only saw agriculture as a food supply source, and in a 

lesser part a contribution to economic growth.  
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4.3 Agriculture and sustainable development 

This section focused on farmers’ contributions to sustainable agricultural development 

and the results are displayed in Figure 11.  The discussion will focus on each question 

answered in section 3 of the questionnaire. 

 

Figure 11: The interaction of agriculture and sustainable development 
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Question 3.1: “Agricultural activities have a negative impact on the environment”. 

This question was designed to evaluate awareness relating to the negative environmental 

impact agricultural activities may have. The results showed that 33% strongly disagreed 

and 39 disagreed with the statement thus presenting a 72% opinion of non-awareness of 

the negative effects agricultural activities may have on the environment. It can be argued 

that farmers do not understand the environmental impacts that agricultural activities pose 

to the environment.  

Question 3.2: “Agriculture contributes to sustainable development”. 

This question was used as a check question to confirm results in section 2. Although 81% 

of farmers agreed with the statement the outcome relates to the 71% of farmers who 

agreed that they would choose economic gain at the expense of the environment. The 

result may be interpreted that farmers produce food and therefore they may feel that their 

agricultural practices contributes to sustainable development. The results also indicated 

that 15% of farmers chose to be neutral and this could be an indication that these farmers 

did not consider the implication that financial gain may have on the environment. The 2% 

of farmers who disagreed with the statement are most likely farmers who feel that over 

time agricultural practices have become more expensive and that no sustainable gain is 

achieved by agriculture.  

Question 3.3: “Due to high input costs, it is not always practical to follow the best 

agricultural practices that protects the environment”. 

The question tested whether cost considerations influence how farmers will make their 

decisions. The results showed that 26% strongly agreed that cost played a role in decision 

making followed by 41% that stated they agreed with the statement. The results also 

showed that 24% of farmers chose to be neutral and it could be that these farmers are 

livestock farmers with a lower financial expenditure. If the result is combined 67% of 

farmers specified that cost certainly influences their decisions. Only 6% of farmers 

disagreed with the statement and it can be argued that the 6% of farmers that disagreed 

were in a better financial position and could choose a better farming option that was more 

environmentally friendly.   

Question 3.4: “Industrial farming practices such as feedlots, poultry farming and irrigation 

have a lesser impact on the environment than traditional practices”. 

The question was selected to evaluate whether farmers were aware that industrialised 

farming practices may have a bigger impact on the environment than traditional practices. 

The results showed that 28% of farmers are fully aware of the environmental impacts of 

industrialised farming. The combined results showed that 48% of farmers are aware of the 
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effects of industrialised farming on the environment. The data also revealed that 41% of 

farmers could not make a decision and chose to remain neutral and this could be 

interpreted that these farmers are not fully aware of the environmental impacts of 

industrialised farming. The result of Question 3.2: “Agriculture contributes to sustainable 

development” confirms the results whereby 72% of farmers indicated that agricultural 

activities do not have a negative impact on the environment.  

Question 3.5: “In the future I will make use of environmentally friendly production 

practices”. 

This question was used as a confirming statement on sustainable development. The 

question evaluated whether farmers would plan to be more sustainable. The results 

showed that 65% of farmers are willing to make use of more environmentally friendly 

choices in future. The results confirm the outcome of Question 3.2: “Agriculture 

contributes to sustainable development” where 73% of farmers indicated that sustainable 

development outcomes may influence their decisions.  

Question 3.6: “Conservation agricultural practices increase production”. 

The question evaluates whether farmers have been exposed to new methods and 

technologies in the Agricultural sector that are more environmentally friendly and 

increased production. The results showed that 58% of farmers agreed with the statement 

which suggested that farmers are willing to evaluate alternatives and implement such 

should the alternatives provide a higher production yield. The 37% of farmers who 

indicated a neutral stance on the statement may be the result that these farmers have not 

evaluated the benefits of alternative agricultural options. 

Conclusion of section 4.3: Agriculture and sustainable development 

Farmers agreed that Agriculture contributes to sustainable development. The results 

indicate that although farmers agreed that agriculture contributes to sustainable 

development, they are not fully aware of the environmental impacts associated with 

agriculture. The results also indicated that costs relating to farm activities will influence 

how a farmer will make a decision. It was found that many farmers are production driven 

and an assumption can be made that farmers associate industrialised farming with higher 

profit margins. The open ended questions revealed that farmers felt that technology is 

needed to make their farms more sustainable. It can be argued that farmers need 

technology on farms to rather improve profits than to be more sustainable. 
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4.4 Agricultural impacts 

This section focused on farmers’ awareness of environmental impacts relating to 

agriculture and the results are displayed in Figure 12.  The discussion will focus on each 

question answered in section 4 of the questionnaire. 

 

Figure 12: Impacts relating to agriculture 
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Question 4.1: “Feedlots have a negative impact on the environment”. 

The question was formulated to evaluate awareness of negative environmental impacts 

that relate to feedlots. Feedlot operation is an industrial production system that is listed in 

terms of the EIA regulations due to negative environmental impacts. The results showed 

that farmers had a diverse perception of feedlots and it was found that 24% of farmers 

agreed that feedlots have a negative impact on the environment, and from the 24% only 

6% totally agreed. From the results 41% of farmers disagreed with the statement and 24% 

of the farmers chose to be neutral. It can be argued that these farmers are not aware of 

the known environmental impacts of a feedlot or have not been involved with the 

management of a feedlot operation. The outcome is also confirmed in question 3.4 

“Industrial farming practices such as feedlots, poultry farming and irrigation have a lesser 

impact on the environment than traditional practices” where 41% of farmers also chose to 

be neutral in answering the question. 

Question 4.2: “Irrigation in the agricultural sector uses considerable volumes of water”.  

This question was designed to assess awareness on the large volumes of water that are 

used by crop irrigation and associated farm activities. The results showed that 57% of 

farmers disagreed with the statement and 28% chose to be neutral followed by 15% of 

farmers agreeing that irrigation in the agricultural sector uses large volumes of water. The 

57% who disagreed may be farmers who are not aware of the National Water Act and 

Regulations that govern the use of water. It can also be argued that farmers do not have 

water flow meters that monitors water usage and therefore the assumed water use on a 

farm is relatively low. The geographical information obtained in the questionnaire 

suggested that 15 (30%) of the farmers make use of crop irrigation and this compares to 

the 15% of farmers who agreed that the agricultural sector consumes large volumes of 

water. 

Question 4.3: “Fertiliser has a negative impact on the environment” 

This question was used as a technical evaluation of a farmer’s awareness of soil studies. 

The results showed that 53% of farmers disagreed with the statement and from this it can 

be inferred that these farmers consider that fertiliser has a positive impact due to better 

plant growth. There were also 28% who chose to be neutral and only 15% agreed with the 

statement. The outcome of this statement is also supported in Question 2.4: “Economic 

development may take place at the expense of the environment” whereby 71% of farmers 

agreed to the statement. It may be argued that for a farmer to be more financially stable, 

the yield of the crop harvested needs to increase by the application of a fertiliser. 
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For this reason farmers may have a perception that the use of a fertiliser does not pose a 

negative impact on the environment. 

Question 4.4: “Agricultural chemicals are beneficial for the environment”. 

This question was used to determine awareness of the negative environmental impacts of 

agricultural pesticides. The results showed that 37% were neutral followed by 32% of 

farmers who agreed with the statement that agricultural chemicals are beneficial for the 

environment and 31% who disagreed with the statement. The results from this statement 

showed that farmers are not entirely aware of the negative environmental impacts of 

agricultural chemicals. From the geographical information obtained there are no obvious 

reasons but a possible explanation may be that behavioural human science contributes to 

this result. From a farming scenario it can be assumed that farmers will make use of 

chemicals to increase production although he/she is aware of the negative impacts on the 

environment. 

     Question 4.5: “Agricultural activities contribute to soil degradation and erosion”. 

This question was used to determine awareness of the impact of agricultural activities on 

soil degradation and erosion. The results showed that 45% of farmers agreed with the 

statement, 33% disagreed and 22% chose to be neutral. The results may be explained 

due to the majority of farmers that are involved with some sort of livestock practice and 

therefore may have a different view on soil degradation and erosion. These types of 

farmers are more concerned about overgrazing whereas crop farmers on the other hand 

are more aware of erosion due to rain in fields that may wash topsoil away. The 22 

participants who chose to be neutral may be a result of their farm size that is relatively 

small. Half of the 46 farmers who participated pointed out that their farm was smaller than 

500 hectares and from this it can be argued that these farmers are not exposed to the 

same level of awareness relating to soil degradation and erosion. 

    Question 4.6: “Overgrazing contributes to the decrease of desired plant species”. 

The question was selected to focus mainly on livestock farmers’ awareness relating to 

overgrazing and 87% of farmers agreed with the statement and 13% chose to answer 

neutrally. The outcome of the statement was expected and mainly all of the participants 

were aware of the environmental impact of overgrazing. The 13% who chose to be neutral 

may be explained due to the farm scale of some of the participants and that no or little 

overgrazing is present. If the results of question 4.5: “Agricultural activities contributes to 

soil degradation and erosion” are compared to the results of question 4.6 it is indicated 
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that a minority number (45%) of farmers could make the link that agricultural activities 

such as livestock farming may contribute to an environmental  impact. 

Question 4.7: “Genetic modified organisms (GMO) have a negative impact on the 

environment”.   

This question assessed the awareness of the environmental impacts associated through 

the use of GMO’s. The results showed that 10% agreed, 54% disagreed and 30% chose 

to be neutral. The outcome of this statement showed that 84% of the participants are not 

fully aware of the negative environmental impacts relating to the use of GMO. The results 

may further be explained by the relatively large number of participants who are crop 

farmers who therefore might feel that the use of GMO’s may have positive impacts. 

Farmers are likely to use a seed that is manipulated to be more resistant to environmental 

conditions to improve production yields. The results from this statement can also be 

related to Question 4.3: “Fertiliser has a negative impact on the environment” whereby 

52% of farmers indicated the use of fertiliser to improve production yields and this 

indicates that farmers will make use of technological options to increase financial profits at 

the expense of the environment. 

Question 4.8: “The burning of household waste is acceptable”. 

This question was used to evaluate general awareness relating to environmental impacts 

from the burning of waste. The results showed that 44% of farmers agreed that the 

burning of household waste is acceptable followed by 33% that chose to be neutral and 

22% that disagreed with the statement. This indicates that the majority (44%) of farmers 

are not aware of the environmental impacts associated with the burning of waste. This can 

be explained by historical practices inherited from farmers’ parents where waste was also 

burned to reduce the volumes. The 33% of participants who chose to be neutral may be 

aware that burning of waste is harmful but are making use of the practise and therefore 

they chose to be neutral. 

Question 4.9: “The use of animal dung as a fertiliser has a more positive effect on the 

environment”.  

The question was used to evaluate a farmer’s attitude towards a historical practice carried 

over from previous generations. The results showed that 89% of farmers agreed that the 

use of animal dung as a fertiliser has a positive effect on the environment. Traditionally 

farmers have a large garden area with lawns and it is customary for farmers to use animal 

dung on these gardens and lawns to improve growth. For the 11% of farmers who 
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disagreed with the statement it may be that these farmers in general do not use animal 

dung as a fertiliser in their farming practices. 

Question 4.10: “I recycle used oil”. 

This question relates to awareness of the storage of hazardous waste on a farm. 

Hazardous waste is an unwanted substance/material that has the characteristic to be 

harmful/toxic to the environment such as used oil, medical waste, antifreeze and 

chemicals such as used pesticides. The results showed that 37% of farmers chose to be 

neutral and this could be that these farmers are not sure what type of waste is regarded 

as hazardous. The results showed 20% agreed and 20% strongly agreed with the 

statement that they recycle used oil on their farm. The majority of farmers (40%) specified 

that they recycle their used oil, however, in this context it should be noted that a farmer’s 

understanding of recycling may be regarded as reuse. Farmers use old oil for lubricating 

rusted metal parts, as a by-product in animal dips or to control weed beneath fences. The 

results showed that 22% of farmers do not consider recycling practices on their farm. To 

conclude, the results suggested that the majority of farmers do recycle used oil on their 

farms. 

Question 4.11: “Oil spillages may contaminate groundwater”. 

This question was used as a control to evaluate whether the questions were read properly 

and the results showed that 100% of farmers agreed that oil spillages may contaminate 

groundwater. The outcome of the question can also be supported by recycling companies 

who advertise their services and that participants were informed of the danger used oil 

has on the environment.  

Conclusion section 4.4: Agricultural impacts 

To conclude this section it was found that farmers have a low level of awareness of the 

environmental impacts associated with feedlots as the majority felt that feedlots do not 

have a negative impact on the environment. It was shown in the results that farmers are 

not aware of the large volumes of water used in the irrigation sector. Furthermore farmers 

also felt that fertilisers and agricultural chemicals do not have a negative effect on the 

environment but are rather used to increase production. The majority of farmers were 

aware that agricultural activities may contribute to soil degradation but these results were 

well expected as farmers are more familiar with the impact. It would appear that farmers 

are not fully aware of the other environmental impacts associated with agriculture. The 

open ended questions supported the results where the majority responded that invasive 
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plants and soil degradation are the greatest important environmental impact without 

considering other environmental impacts relating to agricultural activities. 

4.5 Environmental legislation 

This section focused on farmers’ awareness of environmental legislation relating to 

agriculture and the results are displayed in Figure 13.  The discussion will focus on each 

question answered in section 5 of the questionnaire. 

 

Figure 13: Perception relating to environmental legislation 

Question 5.1: “I consider myself informed about environmental legislation and 

regulations”. 

The question was selected to assess the self-perceived level of awareness relating to 

environmental legislation and the results showed that 35% of the farmers agreed that they 

are informed about environmental legislation. The results also provided that 15% of 

farmers strongly disagreed with the statement and this could entail that these farmers 

have not been involved with environmental legislative requirements. From the 

demographical information 4 farmers are involved in industrial farm activities who may 
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have required an environmental authorisation and therefore these farmers may have more 

environmental legislation awareness. The results also showed that the majority of 

participants (46%) chose to be neutral and this may be that they have not been involved 

with environmental legislation. 

Question 5.2: “Environmental impact assessments must be done for certain farm 

activities”. 

The question was used to determine whether farmers are aware of environmental impact 

assessment (EIA’s) requirements for listed activities. The results showed that 59% of 

participants agreed with the statement followed by 41% who indicated a neutral selection. 

The results suggest that 59% of farmers are aware of the EIA concept and this can be 

explained due to more attention being given in social media about environmental impact 

assessments. Further farmers have participated in agricultural meetings and it can be 

expected that some farmers who have gone through environmental impact assessment 

will inform their peers about the process. Although the majority of farmers suggested that 

they are aware of EIA’s, Question 5.1: “I consider myself informed about environmental 

legislation and regulations” suggest they do not know the technical process and content of 

the EIA legislation.  

Question 5.3: “Environmental impact assessments are costly”.  

The question was selected to evaluate whether farmers are aware of the cost associated 

with environmental impact assessments and the results showed that 61% agreed with and 

39% chose to be neutral regarding the statement. The 61% who agreed with the 

statement may be due to farmer’s interaction at agricultural meetings whereby fellow 

farmers who have gone through the EIA process have informed his peers of the 

associated high cost. The term cost must also be seen in context whereby the majority of 

farmers have production loans that needs to be repaid annually and if a farmer has not 

budgeted for the cost when considering a listed activity such as a feedlot, the farmer may 

feel that the cost is expensive. The 39% who chose to be neutral may be that they have 

not been involved with the Environmental Impact Assessment process. 

Question 5.4: “If you violate environmental laws and regulations you will be legally liable”. 

The question aimed to evaluate whether farmers are aware of offences when not 

complying with environmental legislation. The results showed that 52% agreed, 35% 

strongly agreed followed by 11% of farmers who chose to respond neutrally. The 

combined farmers who agreed with the statement suggest that 87% of the participants are 

aware that if one does not comply with laws and regulations one can be held legally liable. 
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The high percentage also suggested that farmers are generally aware of general laws and 

regulations and not necessarily just environmental laws but the principles behind 

compliance is the same. The results also correlates to question 5.1: “I consider myself 

informed about environmental legislation and regulations” where by 46% of farmers chose 

to be neutral indicating that farmers are not completely aware of what environmental 

legislation requires from them.  There was also 11% of farmers who chose to be neutral 

and 2% who disagreed with the statement and this might indicate that these farmers are 

not aware of environmental legislation and the associated penalties for not complying.  

Question 5.5: “A person responsible for pollution is required to clean-up”. 

The question was designed to evaluate whether farmers are aware of the principle of Duty 

of Care as defined in section 28 of the National Environmental Management Act. The 

results showed that 46% strongly agreed and 37% agreed followed by 17% of the 

participants who chose to be neutral. From the combined results 83% of farmers agreed 

that the polluter has the responsibility to clean up their pollution. The 17% who chose to 

be neutral could be a result of differing definitions of pollution amongst the farmers as for 

one farmer a one (1) litre oil spill is not that significant and therefore there is no need for 

him to clean the spill.  

Conclusion section 4.5: Environmental legislation 

It is presented that farmers are aware of general legislative requirements but are not 

familiar with specific environmental acts and their requirements. Farmers are aware that if 

you violate the law you may be penalised but they are not fully aware of the specific 

offences and penalties as stipulated in each environmental act. From the results it was 

found that farmers agreed that should a person pollute they are responsible for the clean-

up. The open ended questions indicated that farmers are aware of general legislation but 

are not familiar with specific environmental legislation.  

4.6 Decision making 

This section focused on how environmental behaviour, attitude and awareness contribute 

to decision-making and the results are displayed in Figure 14.  The discussion will focus 

on each question answered in section 6 of the questionnaire. 
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Figure 14: Decision making outcomes 

Question 6.1: “The behavior of other people influences my decisions about environmental 

issues”. 

This question was used to evaluate farmers environmental behaviour and to what extent 

other famers influences their decisions. The results showed that 46% chose to be neutral 

followed by 41% who agreed and 12% who disagreed with the statement. Behaviour can 

be positive or negative depending on a subconscious action on how other farmers react to 

the environment. The results presented that 41% of farmers will alter his original decision 

if other farmers have a better resolution for an action and this result could be expected as 

farmers have regular collaborations at agricultural meetings. 

The 46% of participants who chose to be neutral may be those farmers who have 

developed farming practices that provide for optimum production with a financial benefit 

and therefore these farmers are not likely to change their behaviour. The 13% that 

disagreed with the statement may be those participants who care about the environment 

and even though other people are harming the environment they will not alter their 

behaviour to satisfy other people. 
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Question 6.2: “Man's awareness / knowledge about the environment influence his 

decision-making”. 

This question was used to evaluate whether farmers feel that awareness/knowledge of the 

environment may influence their decisions and the results showed that 61% agreed and 

33% chose to be neutral followed by 4% who disagreed with the statement. 61% of 

participants showed that they have general awareness/knowledge of the environment and 

that they will not deliberately take an action that will harm the environment. Although this 

was expected it should be noted that in question 3.1:  “Agricultural activities have a 

negative impact on the environment”, that 72% of farmers disagreed that agriculture had a 

negative impact on the environment which leads to a conclusion that farmers are not fully 

aware of the environmental impacts that are associated with agriculture. The 33% who 

chose to respond neutrally may be that these participants have not considered the 

environment when making a decision on their farm. The 4% who disagreed may be that 

those participants are more production oriented and will make a decision that will have the 

best financial gain. 

Question 6.3: “Man's attitude towards the environment determines the outcome of his 

decision”. 

This question was used to determine to what extend a farmer’s attitude concerning the 

environment may influence his decisions.  The results showed that 65% of farmers 

agreed, 24% participants chose to respond neutrally followed by 6% who disagreed with 

the statement. From the statement the results showed that 65% of participants felt that 

their attitude towards the environment may influence their decisions which entails that if a 

participant feels the need to conserve the environment he will choose an action that 

promotes conservation. There were also 24% of farmers who chose to respond neutrally 

and this may be that these participants felt that they are not doing enough on their farms 

to promote environmental conservation. The results showed that 6% of farmers disagreed 

with the statement and this may be that these participants are subjected to inherited 

practices whereby certain activities are acceptable to them.   

Conclusion section 4.6: Decision making 

It was found that farmers agreed that their behaviour may have been influenced by other 

farmers’ behaviours and that they will alter their original decision to be in line with their 

peers. The results also showed that the majority of farmers will not make a decision if they 

are aware or have knowledge of an action that may have a negative effect on the 

environment.  The section also showed that attitude is important to farmers when making 
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a decision. The section on decision making showed that behaviour, awareness and 

attitude contribute to how a farmer will make a decision that may have an effect on the 

environment. From Figure 14 the statements that were answered neutrally formed a 

pattern that indicated that the participants felt that attitude was the most important factor 

when making a decision followed by awareness and lastly behaviour. It can be anticipated 

that farmers can relate to positive or negative behaviour when making a decision. 

4.7 Comparison of results versus applied examples 

In section 2.10 of the study applied examples were discussed and two international 

articles were compared with two South African studies. This section will evaluate, 

compare and discuss results obtained in this study with the applied examples and to 

facilitate the discussion Table 1 from section 2 will be reproduced with the key similarities 

highlighted in bold font. 

Table 1: Similarities between international and national examples. 

Factors influencing the decision making process 

Factors 

Applied example 1 

(International) 

Applied example 2 

(International) 

Applied example 3 

(South Africa) 

Applied example 4 

(South Africa) 

Attitude 

New opportunities are 

created by a positive 

attitude through 

motivation. 

Intentions can 

determine the required 

attitude. 

Taking responsibility 

for actions leads to an 

attitude adaption. 

Knowledge affects 

attitude 

Behaviour 

Behaviour may 

change if current 

surroundings do not 

meet own goals. 

Choices may be 

affected based on how 

our peers see us. 

Involvement in 

environmental issues 

affects behaviour. 

Constraints affects 

your behaviour 

Awareness 

New opportunities 

are sought if aware of 

them. 

Support systems 

contributes to a better 

awareness level. 

Skills and guidance 

raise awareness. 

Awareness leads to 

good practices. 
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The results showed the following similarities and differences: 

Attitude  

The applied examples indicated that intentions, responsibility and knowledge may 

influence a farmer’s decision. From question 4.10: “I recycle used oil” the results showed 

that 40% of farmers agreed with the statement and from the result it can be concluded 

that if a farmer has the correct intention such would influence his decision, an example 

being to recycle used oil. In question 5.4: “Violation of environmental laws and regulations 

you will be legally liable” the result showed that 52% of farmers agreed with the statement 

which entails that if a farmer has knowledge of a concept it may have an effect on his 

attitude towards the concept. From the applied examples it was found that if a farmer 

takes responsibility for his actions it could lead to an attitude adaption and this was 

evident in the results whereby 83% of farmers agreed with the statement in question 5.5: 

“A person responsible for pollution is required to clean-up”. It may be concluded that the 

results of this study are in agreement with the applied examples outcomes relating to 

attitude.  

Behaviour 

The applied examples indicated that goals, choices, involvement and constraints may 

influence a farmer’s decision making.  The results showed in section 6.1 that 41% of the 

participants agreed that their behaviour may influence their decisions with regards to the 

environment.  Question 2.4: “Economic development may take place at the expense of the 

environment” showed that 71% of farmers agreed with the statement and this indicated 

that farmers have goals although their goals are more likely to be financially motivated. 

Therefore it may be that a farmer will alter his behaviour in favour of financial gain. 

Question 3.3: “Due to high input costs, it is not always practical to follow the best 

agricultural practice that protects the environment” also showed that 67% agreed with the 

statement and this demonstrates that constraints such as money may also alter his 

behaviour.  Question 3.5: “In the future I will make use of environmentally friendly 

production practices” indicated that 65% of farmers agreed with the statement and this 

demonstrated that choice may also influence behaviour. From the presented similarities it 

can be concluded that the results from this study are similar to the outcomes of the 

applied examples. 
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Awareness 

The applied examples indicated that opportunities, support systems, skills and good 

practices may influence a farmer’s decision making. The results from question 2.3: 

“Sustainable development outcomes may influence a human decision” showed that 48% 

of farmers agreed with the statement and from this result it is suggested where farmers 

are aware of new opportunities they will pursue them. From question 3.6: “Conservation 

agriculture practices increase production” the results showed that 58% of farmers agreed 

with the statement which entails that if farmers are aware of good practices they will seek 

to investigate them. From the applied examples it was found that support systems 

assisted in broadening farmers awareness. In Question 5.2: “Environmental impact 

assessments must be done for certain farm activities” it was found that 59% of farmers 

agreed with the statement. Although the question is not directly similar to support systems 

it may be argued that farmers participate in agricultural meetings where information is 

shared. It can be concluded that the results from this study are in agreement with the 

outcomes of the applied examples results relating to awareness. 

4.8 Conclusion 

To recapitulate – the study started out with a discussion on global sustainable 

development and some of the international challenges faced during sustainable planning, 

followed by a discussion on a South African approach to achieve sustainable 

development. This approach included an overview of how the Constitution, the National 

Environmental Management Act and Environmental Impact Assessment have contributed 

towards sustainable development. Thereafter the study focused on Agriculture as a 

central point with a discussion on the history of agriculture, farm practices, industrialised 

farming, farm types and methods used in farming.  With the provided information on 

agriculture, the environmental impacts associated with agriculture were discussed. With 

the known environmental impacts associated with agriculture a discussion was done on 

farmers’ decision processes and how they contribute to occurrence of environmental 

impacts. For this purpose three factors namely attitude, awareness and behaviour were 

discussed and compared with applied examples. In Chapter 4 the results were presented 

and discussed and where comparisons and similarities were identified it such was 

presented.  Chapter 5 provides an overview of the results and to what extent the 

objectives of this study were achieved. 
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CHAPTER 5: CONCLUSION AND RECOMMENDATIONS 

The aim of this study was to investigate the environmental awareness of farmers in the North 

West Province. A literature review was done on agriculture and the associated environmental 

impacts. A broad view of agricultural environmental impacts were discussed and from the 

literature it was found that agricultural practices have a negative impact on the environment. 

From the literature review a questionnaire was designed to measure the level of environmental 

awareness of farmers. The results were presented and discussed in Chapter 4.  For the study to 

be successful the following objectives needed to be achieved and the outcomes and conclusion 

will be now be discussed: 

1. To evaluate the extent of farmers’ awareness of sustainable development. 

2. To determine the farmers’ perception of environmental legislation. 

3. To determine to what extent farmers are contributing to sustainable agricultural 

development. 

4. To determine the extent to which farmers are aware of the environmental impacts 

relating to agriculture. 

5. To investigate how environmental behaviour, attitudes and awareness contribute to 

decision-making. 

5.1 Objective 1: To evaluate the extent of farmers’ awareness of sustainable 

development 

The three pillars of sustainable development can be summarised as the social pillar, 

which entails the wellbeing of individuals and their upliftment in communities; the 

economic pillar where natural resources are used optimally to gain financial welfare; and 

lastly the environmental pillar where natural resources are enhanced and conserved 

(Bouten & Hoozée, 2015; Sajeva, et al., 2015). Once these pillars are in equilibrium 

sustainable development is achieved. The results showed that farmers have moderate 

awareness of the three pillars of sustainable development. It may be interpreted that 

sustainability for a farmer means to be financially stable and the results have suggested 

that a farmer is more likely to make a decision that has a financial gain at the cost of the 

environment. The results also suggested that farmers do not fully understand the concept 

of environmental management as the majority of farmers did not agree that environmental 

management is the management of human activities on the environment. The outcome of 

this objective indicates that farmers are not fully aware of the concept of sustainable 

development. 
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5.2 Objective 2: To determine the farmers’ perception of environmental 

legislation 

The purpose of legislation is to provide the rules and regulations that are enforced by 

government on society (Van Heerden, 2007). Due to the complexity of human society the 

rules of legislation are the guidelines that keeps societies from total anarchy (Scholtz, et 

al., 2004). The results of this study have showed that farmers are generally aware of 

legislation and that if you contravene the act you are liable for prosecution or a fine. From 

the results it was found that only a small portion of the farmers are aware of environmental 

legislation with a general idea of environmental impact assessments and the associated 

cost. This objective was achieved by showing that farmers are generally aware of 

legislation but they are mostly unaware of specific environmental acts and their 

requirements. 

5.3 Objective 3: To determine to what extent farmers are contributing to 

sustainable agricultural development. 

Over the years farming practices have evolved as the human population has increased 

and as the human need has changed. Agriculture has changed from simple farming 

techniques to highly specialised scientific practices to produce the optimum amount of a 

commodity from the resources that are available (Bernstein, 2013; Singh & Dhillon, 2004). 

Agriculture is an important aspect of the sustainable development model and interacts on 

all three pillars. The results have showed that farmers are aware of the important role 

agriculture has on sustainability. From the study involved farmers have indicated that they 

are open to better sustainable options on their farms but the results are also linked to 

objective 1 where financial stability is very important for a farmer and that his decisions 

may also be linked to objective 5 where his decisions are based on the financial cost or 

the gain of a new activity. The overall conclusion is that farmers contribute to sustainable 

agricultural development even though they are partially aware of the environmental 

impacts their activities have on the environment. 

5.4 Objective 4: To determine the extent to which farmers are aware of the 

environmental impacts relating to agriculture. 

Agriculture has a synergistic interaction between the three pillars of sustainability and 

therefore it is acknowledged that agriculture may have a negative impact on the 

environment (Kassam & Brammer, 2016). An impact can be defined as an agricultural 

action that changes or contributes to the change of a natural resource in a negative way 

(Pham & Smith, 2014). From the results it is apparent that farmers are not fully aware of 
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the negative impact of agriculture on the environment. The results obtained can be linked 

to Objective 3 whereby 72% of farmers indicated that agriculture does not have a negative 

impact on the environment. The results provided have showed that farmers have general 

knowledge that certain farm activities such as animal grazing, that where not managed 

properly may result in overgrazing and soil degradation. This objective was achieved by 

showing that farmers have inadequate levels of awareness of the negative impact that 

agricultural activities have on the environment. 

5.5 Objective 5: To investigate how environmental behaviour, attitude and 

awareness contributes to decision-making 

The decisions made by a farmer may have a positive or negative effect on the 

environment and the decision-making process of a farmer may be influenced by his 

awareness of the environmental impact, his attitude towards the impact and his behaviour 

towards the impact (Comoé & Siegrist, 2015; Farmar-Bowers & Lane 2009). The results 

suggested that a farmer’s behaviour, attitude and awareness influence his decisions and 

from the results it was also apparent that these factors may be positive or negative. From 

the results it was evident that a farmer’s behaviour, awareness and attitude are influenced 

by interaction with other people. The perception that a farmer has in his mind relating to 

how his fellow farmers are dealing with environmental aspects may influence the 

decisions that he makes that may result in a negative environmental impact. The results 

showed similarities to objective 3 whereby a farmer’s attitude towards cost saving may 

influence the decision being made. The overall conclusion is that a farmer’s attitude, 

behaviour and awareness contributes to his decisions making and thus allowed objective 

5 to be achieved. 

CONCLUSION 

The aim of this study was to probe the environmental awareness of farmers in the North West 

Province. From the results the following assumptions can be made: 

1. In the sustainable development model the farmers displayed more awareness of 

financial sustainability than environmental or social sustainability. 

2. Farmers are generally aware of the contribution of agriculture on sustainable 

development with a strong focus on financial gain and food production. 

3. Farmers showed lower awareness of all the related environmental impacts associated 

with agriculture. 

4. Farmers are aware that there is environmental legislation but could not demonstrate that 

they are aware of the requirements of the specific environmental acts and regulations. 
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The sample size gave only a brief reflection of the environmental awareness of some farmers 

and this study has the potential to be performed in other provinces and agricultural companies 

and the results may then be compared. From the findings it is recommended that more research 

is needed for the development of a platform to make farmers more aware of the role a farmer 

has in managing and conserving the environment. 
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Afdeling 1: Demografies 
 
 
1.1 Plaas se naam:.................................................................................................................  

 

1.2 Naaste Silo:................................................................................................................. ..... 

 

1.3 Distrik:......................................................................................................................... ..... 

 

1.4 Is u ŉ: 

 

□  Bestaansboer   □ Opkomende boer   □  Kommersiële boer 

                                 

1.5 Grootte van u plaas (Ha) 

 

□  0 -249 □  250 – 499  □  500 – 999   □ 1000 – 2000    □ > 2000  

 

1.6 Tipe boerdery (Meer as een kan gemerk word) 

 

 Gewasse 

□  Droëlandproduksie    □  Besproeiing 

 

 Veeboerdery 

 

□  Beeste    □  Skape    □  Varke    □  Melkery  □  Voerkraal    □  Hoenderboerdery    □  Wild                   □  

Ander .....................................................................................  

 

1.7 Die ouderdomskategorie waarin u val: 

 

□  16-19    □  20-29    □  30-39   □  40-49    □  50-59   □ 60-70  □ >70 

 

1.8 Hoogste vlak van opleiding voltooi: 

 

□  Primêr    □  Sekondêr □  Diploma □  Graad □  Nagraads 

 

1.9 Indien u ŉ diploma of graad het spesifiseer asb. bv. BSc Agric..............................................  

 

1.10 Is u die primêre besluitnemer in u boerderyonderneming?  □  Ja  □  Nee 
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Afdeling 2: Volhoubare Ontwikkeling 
 
Gebruik asb. die volgende skaal van 1 tot 5 om die vrae te beantwoord: 1 - stem glad nie saam nie 
en 5 - stem ten volle saam. 
 
  1 2 3 4 5 

 

2.1 
Omgewingbestuur is die bestuur van die mense 
se aktiwiteite wat ŉ invloed kan hê op die 
omgewing. 

□ □ □ □ □ 
 

2.2 
Volhoubaarheid bestaan uit die interaksie tussen 
ekonomiese groei, die welvaart van mense en 
omgewingsbewaring. 

□ □ □ □ □ 
 

2.3 
Volhoubare ontwikkeling speel ŉ rol in 
besluitneming van die mens. 

□ □ □ □ □ 
 

2.4 
Ekonomiese ontwikkeling vind soms plaas ten 
koste van die omgewing. 

□ □ □ □ □ 
 

2.5 
My boerdery is volhoubaar. □ □ □ □ □ 

 

2.6 

Verskaf voorbeelde van hoe u boerdery volhoubaar is.  
............................................................................................................................. .............................. 
.................................................................................................... .......................................................  
............................................................................................................................. .............................. 

 

2.7 

Wat is die belangrikste bydrae wat landbou bied vir Suid Afrika? 
............................................................................................................................. .............................. 
......................................................................... ..................................................................................  
............................................................................................................................. .............................. 
                                       

 
 

Afdeling 3: Landbou en volhoubare ontwikkeling 
 
Gebruik asb. die volgende skaal van 1 tot 5 om die vrae te beantwoord: 1 - stem glad nie saam nie 
en 5 - stem ten volle saam. 
 
  1 2 3 4 5 

 

3.1 
Landbou-aktiwiteite het ŉ negatiewe impak op die 
omgewing. 

□ □ □ □ □ 
 

3.2 
Landbou dra by tot volhoubare ontwikkeling. □ □ □ □ □ 

 

3.3 
As gevolg van hoë insetkoste is dit nie altyd 
prakties om die beste landboupraktyk na te volg 
wat die omgewing beskerm nie. 

□ □ □ □ □ 
 

3.4 
Industriële boerderypraktyke soos voerkrale, 
hoenderboerdery en besproeiing het ŉ kleiner 
impak op die omgewing as tradisionele praktyke. 

□ □ □ □ □ 
 

3.5 
Ek sal in die toekoms van omgewingsvriendelike 
produksiepraktyke gebruik maak.  

□ □ □ □ □ 
 

3.6 
Bewaringslandboupraktyke verhoog produksie. □ □ □ □ □ 

 

3.7 

Hoe sal u te werk gaan om u plaas meer volhoubaar te maak? 
............................................................................................................................. .............................. 
.................................................................................................... .......................................................  
............................................................................................................................. .............................. 
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Afdeling 4: Landbou-impakte 
 
Gebruik asb. die volgende skaal van 1 tot 5 om die vrae te beantwoord: 1 - stem glad nie saam nie 
en 5 - stem ten volle saam. 
 
  1 2 3 4 5 

 

4.1 
Voerkrale het ŉ negatiewe impak op die 
omgewing. 

□ □ □ □ □ 
 

4.2 
Die landbousektor gebruik te veel  water vir 
besproeiing. 

□ □ □ □ □ 
 

4.3 
Kunsmis het ŉ negatiewe impak op die 
omgewing. 

□ □ □ □ □ 
 

4.4 
Landbou-gifstowwe is voordelig vir die 
omgewing. 

□ □ □ □ □ 
 

4.5 
Landbou-aktiwiteite dra by tot gronddegradasie 
en erosie. 

□ □ □ □ □ 
 

4.6 
Oorbeweiding dra by tot verlies van gewenste 
plantspesies. 

□ □ □ □ □ 
 

4.7 
Genetiese gemanipuleerde organismes het ŉ 
negatiewe impak op die omgewing. 

□ □ □ □ □ 
 

4.8 
Die verbranding van huishoudelike afval is 
aanvaarbaar. 

□ □ □ □ □ 
 

4.9 
Dieremis as bemesting het ŉ positiewe impak op 
die omgewing. 

□ □ □ □ □ 
 

4.10 
Ek herwin gebruikte olie.  □ □ □ □ □ 

 

4.11 
Olie-vermorsing kan grondwater kontamineer. □ □ □ □ □ 

 

4.12 

Beskryf omgewingsimpakte wat u op u plaas waarneem. 
............................................................................................................................. ............................. 
..................................................................................................... .....................................................  
............................................................................................................................. ............................. 
 

4.13 

Watter maatreëls sou u in plek stel om omgewingsimpakte te verlaag. 
............................................................................................................................. ............................. 
........................................................................ ..................................................................................  
............................................................................................................................. ............................. 
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Afdeling 5: Omgewingswetgewing 
 
Gebruik asb. die volgende skaal van 1 tot 5 om die vrae te beantwoord: 1 -stem glad nie saam nie 
en 5 - stem ten volle saam. 
 
  1 2 3 4 5 

 

5.1 
Ek beskou myself as ingelig ten opsigte van 
Omgewingswetgewing en regulasies. 

□ □ □ □ □ 
 

5.2 
Omgewingsimpakstudies (EIA) moet gedoen 
word vir sekere boerdery-aktiwiteite.  

□ □ □ □ □ 
 

5.3 
Die koste van Omgewingsimpakstudies is te 
hoog.  

□ □ □ □ □ 
 

5.4 
Oortreding van Omgewingswetgewing en 
regulasies is regtens strafbaar. 

□ □ □ □ □ 
 

5.5 
Persone wat besoedeling veroorsaak het is 
aanspreeklik vir die opruiming daarvan. 

□ □ □ □ □ 
 

5.6 

Wat beskou u as die belangrikste omgewingswetgewing vir landbou?  
............................................................................................................................. .............................. 
.................................................................................................... .......................................................  
............................................................................................................................. .............................. 
 

5.7 

Wat is u gevoel oor omgewingsbestuur op plase? 
............................................................................................................................. .............................. 
.......................................................................................... .................................................................  
............................................................................................................................. .............................. 
 

 
 

Afdeling 6: Besluitneming 
 
Gebruik asb. die volgende skaal van 1 tot 5 om die vrae te beantwoord: 1 - stem glad nie saam nie 
en 5 - stem ten volle saam. 
 
  1 2 3 4 5 

 

6.1 
Die gedrag van ander mense beïnvloed my 
besluite oor omgewingsake. 

□ □ □ □ □ 
 

6.2 
Die mens se bewustheid/kennis oor die omgewing 
beïnvloed besluitnemingsingesteldheid. 

□ □ □ □ □ 
 

6.3 
Die mens se houding teenoor die omgewing 
bepaal die uitkoms van besluite. 

□ □ □ □ □ 
 

6.4 

Gee voorbeelde van negatiewe omgewingsgedrag. 
............................................................................................................................. ............................... 
................................................................................................... .........................................................  
............................................................................................................................. ............................... 
 

6.5 

Gee voorbeelde van positiewe omgewingsgedrag. 
............................................................................................................................. ............................... 
.................................................................................. ..........................................................................  
............................................................................................................................. ............................... 
 

6.6 

Wat is u grootste bekommernis oor Omgewingsbestuur in landbou? 
............................................................................................................................. ............................... 
...................................................... ......................................................................................................  
............................................................................................................................. ............................... 
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DATA

# Plaas naam Silo Bestaans Opkomende Kommers

1 Biesiesvlei Biesiesvlei Biesiesvlei 1

2 Vlakpan Barberspan Delareyville 1

3 Doornbult Oppaslaagte Lichtenburg 1

4 Kwaggashoek Swartruggens Swartruggens 1

5 Suurfontein Koster Koster 1

6 Vlakfontein Koster Koster 1

7 Vlakfontein Koster Koster 1

8 Klippan Derby Ventersdorp 1

9 Kwaggasfontein Derby Ventersdorp 1

10 Roerfontein Koster Koster 1

11 Roerfontein Koster Koster 1

12 Doornhoek Lottiehalte Lichtenburg 1

13 Mabaalstad Koster Koster 1

14 Groenfontein Derby Koster 1

15 Rietfontein Derby Koster 1

16 Roerfontein Koster Koster 1

17 Woodlands Mareetsane Mareetsane 1

18 Nooitgedacht Nooitgedacht Nooitgedacht 1

19 Mushlendower Koster Koster 1

20 Grootpan Grootpan Lichtenburg 1

21 Vogelstrysknop Coligny Coligny 1

22 Graspan Koster Koster 1

23 Vlakfontein Boons koster 1

24 Rietfontein Boons Koster 1

25 Vlakfontein Boons Koster 1

26 Vlakpan Grootpan Lichtenburg 1

27 Doornkom Swartruggens Swartruggens 1

28 Otterfontein Koster Koster 1

29 Amalia Boons Derby 1

30 Witstinhout boom Lottiehalte Lichtenburg 1

31 Madibogo Gysdorp Madibogo 1

32 Madibogo Gysdorp Madibogo 1

33 Madibogo Gysdorp Madibogo 1

34 Madibogo Gysdorp Madibogo 1

35 Madibogo Gysdorp Madibogo 1

36 Madibogo Gysdorp Madibogo 1

37 Madibogo Gysdorp Madibogo 1

38 Madibogo Gysdorp Madibogo 1

39 Vaalkop De lareyville De lareyville 1

40 Doornbult Rostrataville Rostrataville 1

41 Doornbult Rostrataville Rostrataville 1

42 Vlakpan Rostrataville Rostrataville 1

43 Witpoort Ottosdal Ottosdal 1

44 Witpoort Ottosdal Ottosdal 1

45 Holfontein Ottosdal Ottosdal 1

46 Kareelaagte Ottosdal Ottosdal 1

0 9 37

Tipe boer



1 

 


