
 

Abstract— This study assesses farmers‟ perception and use of 

soil erosion control methods in South Africa, using the Upper and 

Lower Areas of Didimana, Eastern Cape as a case study. Through a 

survey research, data were collected from 60 farmers, through the 

random data collection process, which formed the basis of discussion 

and conclusion. According to findings, though farmers‟ perception on 

soil erosion impact indicated a severe situation (53.3%), an 

interesting proportion (42%) of farmers was found not using 

extension advises and/or recommendations for soil erosion control in 

their area. While 37% use extension advises arbitrarily, only 21% use 

them as recommended. As such, the impact of soil erosion in the 

study area is on the rise. The recommendation therefore is that there 

is an urgent need to raise the level of information and engagement, as 

well as discourage rural-urban drift of youth in the area. 
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I. INTRODUCTION 

Two-thirds of the world‟s poor reside in sub-Saharan 

Africa, most of which are in rural areas [1], whose livelihood 

comes from agriculture [2]. Smallholder/rural agriculture is 

said to be responsible for up to 80% of the food supply needs 

in Asian and sub-Saharan African countries [3]. In fact, the 

case is even worse in Ethiopia, where 85% of her population 

lives in the rural areas, obtaining livelihoods from agriculture 

[4]. According to Masiwa [5], there are almost two million 

small-scale or household farmers (smallholder farmers) in 

South Africa; mostly residing in rural areas, and isolated from 

key markets and services essential for growth. 
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Agriculture therefore for the rural people or less developed 

areas, especially for sub-Saharan Africa, remains a major 

growth factor. It is referred to by Linh et al. [6] as one of the 

crucial economic sectors of all economies, particularly in 

developing countries. Osabohien et al. [7] say that the sector 

contributes immensely to the general growth of developing 

economies of the world. Jayne et al. [8] posit, that 

smallholder-led development strategy would be the avenue to 

achieve the required economic transformation expected, and 

for general poverty alleviation. Concurring, Hossain et al. [9] 

maintain that many rural poor in developing countries depend 

on rural farming as a crucial means of income and food 

security. In Africa, for example, about 70% of the population 

is involved in smallholding agriculture; and based on this, 

agriculture is said to remain Africa‟s surest way for growing 

inclusive economies and creating decent employment 

opportunities for her young people [10]. The relevance of 

smallholder agriculture for the growth and development of 

developing economies cannot thus be overemphasized. 

However, certain characteristics of these farmers and the areas 

they live make them susceptible to several global challenges 

such as soil degradation/erosion. In fact, farmers in 

underdeveloped areas are caught in a vicious cycle. The 

underdeveloped situations of these areas lead to more 

erosion/degradation, in addition, the economic impact of soil 

erosion increases in the areas.  

The threats posed by soil erosion to the food security and 

survival of the human race makes it a main agricultural 

challenge globally. The annual loss of crop yield due to soil 

erosion in Africa today is estimated at 280 million tonnes [11]. 

Losses of soil organic carbon (SOC), nitrogen (N), and 

phosphorus (P) due to erosion and poor farm practices are 

estimated to the tune of 270 million tons annually in Africa 

[12]. In simpler terms, Gabathuler et al. [13] provide a clearer 

picture of this. It is said that, while the average global annual 

soil formation rate is 1 t/ha for example, average soil loss due 

to soil erosion is 75 billion tonnes globally, which is an 

overwhelming concern. Similarly, while the average soil loss 

due to soil erosion on cropland in Africa, South America and 

Asia is 30-40 t/ha; soil nutrient depletion of agricultural land 

in sub-Saharan Africa is 22 kg N/ha, 2.5 kg P/ha, and 15 kg 

K/ha [13]. 

Rural farmers play significant roles in everyday decisions 

which, over time, determine the evolution of our landscape, 

including its degradation and sustainability [14]. Giving 
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attention to their adoption behaviours is key to actualizing the 

sustainable ideals. While this is particularly very necessary, 

the daunting reality is that, if no strong sustainable agricultural 

measures are taken, within the next 50 years, due to the added 

problem of climate change impact, yields of food crops will 

decrease significantly. According to Sultan et al. [15], 

estimates indicate that mean yield reduction in Africa can be 

up to -8%, while that of West Africa can be up to -11%. 

Similarly, a 50% wheat production of over 70% population 

(about 1.1 billion) practicing agriculture in rural areas of 

South Asia is anticipated to decline by 2050, if no change of 

agricultural behaviours are adopted [16]. Thus, FAO [17] 

posits that, in order to meet SDGs, with regards to food 

security and address the current climate change problems, 

agriculture and food systems must adopt measures that boost 

productivity and resource efficiency.  

Investing on, or the decision to adopt soil erosion control is 

a behavioural issue, which begins with farmers‟ perception. 

An understanding of farmers‟ behavioural tendencies is central 

to being able to enhance farmers‟ capacity to use sustainable 

agriculture measures [18]. Perception plays prominent roles in 

technology adoption processes [19], [20]. Farmers who have 

positive perception regarding a technology usually have higher 

probabilities of adoption or investing in the technology [21]. 

According to Ervin and Ervin [22] and Asafu-Adjaye [23], 

farmers who form a good perception of soil erosion in their 

farms are also those who eventually are motivated towards 

adopting measures to combat it. Against this backdrop 

therefore, this paper focuses on two objectives. Firstly, it seeks 

to investigate rural farmers‟ perception on impact of soil 

erosion in South Africa, using the case of Upper and Lower 

Areas of Didimana, Eastern Cape as a case study. Secondly, it 

seeks to assess rural farmers‟ use of soil erosion control 

methods recommended by agricultural extension officers in 

the study area.  

A. Problem Conceptualization for the Information Needs of 

the Study 

Problem conceptualization is based on the fact that “a 

problem well put, is a problem half solved” [24]. Problem 

conceptualization therefore is defined as a hypothetical 

construct which provides a scientific basis for a systematic 

analysis of causes of a problem [24]. It is very useful for 

agricultural studies because it enhances effective breakdown 

of problems into easily manageable bits [25]. As such, the 

model adopted for the information needs of this study is 

adapted from Duvel et al. [4] and Lategan [26]. According to 

the model (Table I), farmers‟ production/practice behaviour is 

influenced by their production environments (independent 

variables), which includes variables, such as farmers‟ 

personal/demographic, institutional and environmental factors. 

The influence of the independent factors is mediated through 

the more immanent factor, „farmers‟ perception‟. This thus 

produces the type of practice behaviours of farmers, ultimately 

translating into the type of soil erosion/degradation and/or 

yield capacity of farmland.  

II. METHODOLOGY 

A. Description of Study Area 

This study was conducted at Upper and Lower Areas of 

Didimana, Eastern Cape, South Africa. The study area consists 

of Upper Didimana, Lower Didimana, and Romanslaagte 

villages. It is positioned on latitude 32
o
06

I
00

II
S and longitude 

26
o
34

I
59

II
E. Located in Ward III of the Tsowana Local 

Municipality, Chris Hani District Municipality of the Eastern 

Cape, South Africa, the villages are roughly less than three 

kilometres apart. The socioeconomic constitution of the area 

consists of high levels of unemployment; 53% poverty; and 

livestock production makes up a high percentage of income 

sources of people in the area [27].  The climatic and 

vegetation situation of the study area also varies from arid to 

very cold high veldt and falls majorly into two climate zones. 

These are the arid and semi-arid moderate midlands, and arid 

and semi-arid cold high lying land. In addition, mean annual 

precipitation of the area is between 301-600 mm, while 

average minimum and maximum temperatures in the area are 

8.9°C and 22.3°C, respectively. 

B. Data Collection and Analysis Process 

The cross-sectional research approach was adopted for the 

study. As such, data were collected at one setting from 60 

smallholder farmers, through a random sampling process. 

Through the assistance of the extension officer, at the 

Department of Agriculture, Forestry and Fisheries (DAFF), 

Whittlesea (the department responsible for the Ward), data 

were collected one-on-one using semi-structured 

questionnaires. Basic information collected from farmers were 

on: their age as at the time of data collection; education status; 

gender; as well as their marital status. Others include their 

perception on soil erosion characteristics in their area, vis-à-

vis the severity of soil erosion impact in their area; soil erosion 

impact on their livelihoods; as well as changes in crop 

planting pattern due to soil erosion impact. The other aspects 

of information collected from farmers were information on 

farmers‟ use of agricultural extension officers‟ advises and/or 

recommendations. Data analysis was with SPSS package 

version 20, using basic analyses processes such as frequencies, 

percentages, mean and graph.   

III. RESULTS AND DISCUSSION 

A. Personal and Demographic Profile of Farmers in the 

Study Area 

According to the Table II, average farming age in the study 

area is 57 years, suggesting an ageing farming population, 

which is a common phenomenon in most developing countries 

today, especially in sub-Saharan Africa. The percentage of 

young (ages less than 35 years, which is the maximum age of 

youth in South Africa) farmers in the area is only 15%. This 

problem is however common today due to the problem of high 

rural underdevelopment in many of those developing 

countries, and agriculture has not been projected as lucrative. 
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As such, the rural areas have over the years seen a mass 

exodus of able-bodied youth to urban areas, and even overseas 

in search of so-called „greener pastures‟ 

 

 

 
TABLE I: PROBLEM CONCEPTUALIZATION FOR THE INFORMATION NEEDS OF THE STUDY 

     

 

 
 

 

 
 

 

 

 

 

 

 

. Although age in technology adoption literatures is dual in 

nature and empirically ambiguous [28], [29], findings of this 

paper however is congruent with Agidew and Singh [30], who 

showed in their findings that older farmers have higher 

probabilities to adopt sustainable land management (SLM) 

technologies, thus experiencing improved productivity. 

Similarly, findings here agree with that of Biratu and 

Asmamaw [31], who also discovered that older farmers are 

more willing to participate in soil and water conservation 

(SWC) technologies introduced in their area. 

 
TABLE II: PERSONAL AND DEMOGRAPHIC PROFILE OF FARMERS  

Age groups  (years) Percent Average  

<35 15.0  57 years 

36-55 33.3   

>56 51.7   

Gender of farmers  Percent    

Male  53.3    

Female  46.7    

Marital status of farmers  Percent    

Married  60.0    

Others 40.0   

Education levels of farmers (years)  Percent    

No formal education  1.7    

Grade 1-12 91.7   

Others 6.7    

Source: Fieldwork 2012 

The gender constitution of the study area is relatively 

biased, as there are more males (53%) than females (47%) in 

the area. This does not conform with the United Nations call 

for gender equality (SDG 5) [32]. Also, this finding seems 

different from literature evidence, which suggests that women 

contribute more to agriculture production in many developing 

areas, particularly in sub-Saharan Africa [33]. This finding 

however agrees with Maka et al. [34], suggesting that there is 

a link between gender and economic roles in the rural areas of 

the Eastern Cape, where men engage in farming activities, 

while women carry out petty trading. Similarly, a larger 

proportion (60%) of farmers in the study area are married as 

opposed to the other marriage group, which may be 

considered as a positive factor for soil erosion control method 

use in the study area. Information on the role of marital status 

on technology adoption is scarce in the literature. However, 

Wood et al. [35] opine that an increasing body of literature 

seems to suggest that marriage as a variable may have a broad 

range of benefits, which include enhancement of individual‟s 

financial wellbeing, mental and physical health, as well as the 

wellbeing of their children, ultimately leading to improved and 

appropriate behavioural tendencies.  

The education level of farmers in the study area may be said 

to be relatively poor, as only 7% of farmers exceeded Grade 

12 level of education. With the agricultural intensification 

required to meet up with current global food systems and the 

ever growing world population, education level of farmers is 

indeed an immense asset in this equation. In view of this, 

Baiyegunhi et al. [36] found that farmers with higher 

education levels had a high probability to participate in the 

extension programmes implemented in KwaZulu-Natal 

Province, South Africa. Similarly, Osabohien et al. [7] also 

observed that education was significant in reducing poverty, 

particularly in rural areas, where agriculture is a main source 

of livelihood. 

B. Rural Farmers’ Perception and Use of Erosion Control 

Methods  

Farmers‟ perception plays significant roles in their 

behaviour intent, which usually results to actual adoption of 

required technologies [37]. Duvel [24] argues that perception 

is one of the three mediating variables immanently responsible 

for farmers‟ behaviours. Ighodaro and Mushunje [21] however 

argue that due to the special role of perception, it should be 

regarded as foremost in the list of mediating variables, through 

which the impact of all other variables are transmitted, 

including that of the other members of the mediating 

variables.  While the consideration of personal characteristics 

is important in a research, as have already been done, farmers‟ 

perception was also tested as it applies to the two main 

objectives of this paper, using three key variables in the study 

area. These includes: perception on soil erosion impact on 

farmer‟s sustainability; livelihoods; as well as on changes in 

crop planting due to soil erosion impact. Findings are as 

presented in the Table III. 

According to the Table III, farmers‟ responses are presented 

thus: over half of farmers‟ population (53.3%) indicated that 

soil erosion impact on their farming sustainability is severe. 

Amongst all farmers‟ livelihood factors, a larger percentage of 

farmers (40%) said that soil erosion impacts negatively 

highest on their crops and livestock. In relation to how soil 

  
 

Mediating Variables 

Socioeconomic, 

institutional and 

environmental variables 

Farmers‟ perception on 

soil erosion impact 

Results of behaviour 

Farmers‟ activities and use of 

soil erosion control methods 

 Increased or decreased 

soil erosion/ degradation, 

leading to improved or 

poor farm yield 

Cognitive field factors 

 

Independent 

Variables Dependent variables  

Determinant of behaviours  
Behaviours or practice 

adoption 
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erosion impacts on their crop planting patterns, the largest 

percentage of farmers (36.7%) suggested that due to the 

impact of soil erosion on their farms, they actually plant fewer 

crops every year. In other words, their productivity is 

gradually experiencing a downward trend due to soil erosion 

impact, which is actually one of the main consequences of 

unchecked erosion. In the light of this findings, two main 

observations can be made. Firstly, is that farmers in this study 

seem to possess a positive perception of the soil erosion 

impact in their area. According to Ighodaro and Muhunje [21], 

positive perception is important because it usually leads to 

adoption. Meseret [38] also argues that perception of soil 

degradation and its control measures is an important 

requirement for farmers‟ investment in control measures. In 

earlier studies by Ervin and Ervin [22] and Asafu-Adjaye [23], 

perception was as well found significant in farmers‟ 

investment in soil erosion/conservation measures. A second 

observation is that findings here indicate the downward trend 

associated with soil erosion impact when not controlled. 

Without appropriate adoption of soil conservation measures, 

agricultural production will persistently decline, which in turn 

will influence the food security of any particular nation [39]. 

 
TABLE III: FARMERS‟ PERCEPTION ON SOIL EROSION MMPACT  

Severity of erosion on sustainability Percent 

Very severe 28.0 

Severe 25.0 

Moderately severe 12.0 

A little severe 22.0 

Not limiting at all 13.0 

Soil erosion impact on livelihoods Percent 

Household feeding 15.0 

Impact on crops and livestock 40.0 

Destruction of infrastructures/properties 13.3 

No impact at all 8.3 

Others  23.3 

Change in crop planting due to soil erosion Percent 

I'm actually planting less every year 37.0 

Once in a year 18.0 

Every two years 17.0 

More than two years 5.0 

Have never changed despite soil erosion 23.0 

Source: Fieldwork 2012 

The last variable to address in this paper is that which 

relates to how farmers use soil erosion control measures 

and/or recommendations by extension in the study area. The 

role of agricultural extension in the development of rural areas 

cannot be overemphasized. Advices and recommendations 

from extension therefore are crucial elements in this regard, 

and in-adherence surely will be very costly. Oladele and 

Tekena [40] maintain that agricultural extension is the most 

important avenue of information to farmers in most countries 

of Africa. According to OECD [41], agricultural technology 

adoption depends on a number of factors, including education, 

training, advice and information, which underlie the eventual 

knowledge capacities of farmers. This is why, agricultural 

extension is none-negotiable in agricultural development.  

Based on findings (Table IV), a larger proportion of farmers 

(42%) do not use extension advices at all, while 37% use them 

arbitrarily; only 21% can be said to use them as recommended. 

As revealed, findings like these should be a cause to worry. 

According to Duvel [24], more often than not, problems 

usually addressed in agricultural development are ultimately 

that of non-adoption or inappropriate (arbitrary) adoption of 

certain recommended practices. Makate and Makate [42] 

however commented, that less effective extension services 

associated with less competent agricultural extension officials 

have been spotted to have less impact in compelling users to 

adopt. This finding is similar to that by Al-Zahrani et al. [43], 

who found that farmers had negative perceptions regarding 

agricultural extension services for realizing sustainable 

biological yields, in a study they conducted in Pakistan. 

Similarly, this study also is in consistent with the finding of 

Ighodaro and Mushunje [44], who found that smallholder 

farmers preferred their own practices instead of extension 

recommended practices on soil conservation in the Eastern 

Cape. 
 

TABLE IV: FARMERS‟ USE OF EXTENSION ADVICES AND/OR 
RECOMMDED PRACTICES 

Use of extension advices Frequency  Percent  

Not at all 25 41.7 

Very limited  10 16.7 

Sometimes  12 20 

Quite often 11 18.3 

Regularly  2 3.3 

Source: Fieldwork 2012 

    

IV. CONCLUSION AND RECOMMENDATIONS 

The decision to adopt or not adopt soil erosion control by 

farmers is a behavioural issue, which begins with perception. 

An understanding of farmers‟ behavioural tendencies therefore 

is considered central to being able to enhance their capacity to 

use sustainable agriculture measures such as soil erosion 

control methods. Farmers who have positive perception 

regarding a technology or an agricultural problem usually 

possess higher probabilities of investing in the technology that 

will address the problem. In this paper, though rural farmers in 

the study area possess a positive perception of the severity of 

soil erosion in their area, it is however very remarkable, that 

advices from agricultural extension officers are not taken 

seriously. They are either not adopted, or the few who use 

them, use them arbitrarily. As such, soil erosion activities keep 

increasing in the study area, as majority claim, apart from 

other impacts, they actually now experience a yearly 

deterioration in the pattern of their crop planting due to the 

continued increase of soil erosion impact. If this is allowed to 

continue, agriculture which has been noted a very crucial 

element for the development and survival of rural people is at 

great risk.  

A concerted effort is therefore recommended from all to 

address this problem. Secondly, a national education campaign 

on soil erosion and its control for the rural people is therefore 

recommended, right from its early stages of development. One 

way this can be achieved is to incorporate soil erosion and its 

dynamics into the school curriculum, right from the lowest 

school grades. Also, the problem of infrastructural 

development which usually prevails in most of our rural 
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communities should be addressed, since this is one of the main 

reasons for the mass exodus of able-bodied youth to cities in 

search for greener pastures. Similarly, the problem of 

inadequate education in our rural areas should as well be 

addressed. This is very important because, agricultural 

systems need to be improved to meet up with the fast moving 

technological advancement of the world, if it can be able to 

feed the ever growing global population. Finally, extension 

services need to improve, as the problem of extension 

ineffectiveness has been said to be responsible why many 

farmers in the rural areas prefer their own practices instead of 

extension advices and/or recommendations.  
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